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COAL. 


By  Kdwabd  W.  Parkks. 


INTRODUCTION. 


The  record  made  in  the  coal-mining  industry  of  the  United  States 
in  1907  was  one  of  unprecedented  tonnage,  exceptionally  high  prices, 
and  general  industrial  peace.  The  year  was,  in  fact,  one  of  the  most 
satisractory,  from  the  producers'  standpoint,  in  the  history'  of  the 
industry.  Not  only  was  the  previous  record-hrejikiii*;  production  of 
IUU6  (414,157,278  short  tons)  exceeded  by  nearly  16  per  cent,  but  it 
ma^  be  stated  confidently  that  had  it  not  been  for  the  depressed  con- 
dition of  the  iron  and  steel  trade  which  followed  the  financial  flurry 
in  October,  the  coal  production  in  1907  would  hare  exceeded  a  total 
of  half  a  billion  short  tons,  nnd  the  value  of  the  product  would  proh- 


product  of  1907  exceeded  by  68  per  cent  the  value  of  the  total  mineral 
product  of  the  United  States  in  1880,  and  was  nearly  equal  to  the 
total  mineral  product  of  the  country  in  1897,  only  ten  years  before. 
The  total  value  of  the  coal  product  of  the  United  vStates  at  the  mine??, 
in  1907,  was  nearlv  S61 5,000,000,  while  the  value  of  the  entire  mineral 
product  of  the  United  States  in  1897  was  $047,000,000,  or  only 
^2,000,000  more  than  the  value  of  the  coal  produced  in  this  country 
last  year.  The  increase  in  1907  over  1906  was  nearly  10  per  cent 
greater  than  the  total  coal  production  of  the  country  m  1877,  thirty 
years  before. 

The  combined  production  of  anthracite  and  bituminous  coal  in  the 
United  States  in  1907  was  a  little  over  480,300,000  short  tons. 

With  an  average  of  30  cars  of  coal  to  the  train,  and  of  50  tons  to  the 
car,  the  number  of  trains  required  to  transport  this  product  was 
320,300  and  the  combined  length  of  these  trains  would  extend  two 
and  two-thirds  times  around  the  world  at  the  equator.  The  hole 
left  in  the  ground  by  the  extracti(m  of  thi.s  fuel  is  equal  to  17,585,- 
000,000  cubic  feet,  and  if  the  entire  ouantity  of  coal  extracted  were 
built  into  one  cube,  it  would  have  tne  dimensions  of  2,605  feet,  or 
nearhr  half  a  mile  on  each  edge.  A  rectangular  column  with  a  1,000- 
foot  base  to  represent  the  coal  production  or  the  United  States  in  1907 
would  extend  nearly  3.4  miles  mto  the  air. 

Some  idea  of  the  fj^rowtli  of  the  coal-mininp;  industry  within  the  last 
quarter  of  a  century  is  shown  by  the  fact  tiiat  in  1907  the  production 
was  considerably  more  than  double  that  of  1898,  more  than  three 
times  that  of  1890,  more  than  four  times  that  of  1886,  and  consider* 
ably  more  than  five  times  that  of  1881. 
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The  statistics  presented  in  the  following  pages,  which  consider 
primarily  the  total  quantity  and  value  of  the  coal  produrod  in  1907, 
in  comparison  with  previous  years,  include  also  statenienis  regarding 
the  labor  emjployed,  tiie  a\erage  number  of  days  worked,  the  length 
of  the  working  days,  the  pr(rauction  per  man,  the  use  of  mining 
machines  and  the  tonnage  produced  by  them,  the  casualties  reported 
by  mine  inspectors,  nid  other  matters  of  interest  connected  with  the 
minino;  and  marketing  of  coal.  A  special  feature  of  the  present 
report  is  a  nmn  of  the  coal  fields  of  tne  United  States  prepared  bv 
Mr.  Marius  U.  Campbell,  of  the  United  States  Geological  Surv  ey,  with 
a  statement  of  the  areas  and  estimated  original  content  of  coal  within 
these  fields;  also  a  statement  of  the  production  in  each  field  in  1907 
and  tlie  estimated  exhaustion  represented  by  the  total  production  to 
the  close  of  that  year. 

ACKNOWLEDGMENTS. 

The  statistics  contained  in  these  reports  could  not  be  secured  in 
their  completeness  without  the  good  will  and  disinterested  coopera^ 
tion  of  the  individual  coal-mine  operators  and  the  ofl[iciaIs  of  corpora- 
tions engaged  in  the  industry.  The  writer  desires  to  express  his 
sincere  appreciation  of  the  assistance  received  from  these  sources. 
Acknowle<|gments  are  also  due  to  the  secretaries  of  boards  of  trade 
and  to  other  local  authorities  for  contributions  to  the  portion  of  this 
report  included  under  the  caption  of  "Coal  trade  review."  Recog- 
nition of  t!if  se  by  name  is  <;iven  in  coTMiection  ^nth  their  contribu- 
tions. The  report  on  the  production  ot  Pennssylvania  antiiracite  has 
been,  as  for  several  years  past,  prepared  by  ^ir.  William  W.  Kuley, 
chief  of  the  bureau  of  anthracite  statistics,  m  Philadelphia. 

UNIT  OF  MEASUREMENT. 

The  standard  unit  of  measurement  adopted  for  this  report  is  the 
short  ton  of  2,000  pounds,  although  it  is  necessary  in  a  few  instances 

to  use  the  long  ton.  Ail  of  the  iintlu-acilc  product  is  mined  and  sold 
on  the  basis  of  the  lonq;  ton  of  2:2  !()  |)ounds,  and  tlie  laws  of  Maryland 
require  the  us*}  uf  the  long  ion  in  that  State.  Ilence  when  consider- 
ing the  production  of  Pennsylvania  anthracite  the  lun^  ion  is  used, 
and  this  unit  is  also  employed  in  the  table  showing  the  shipments  of 
bituminous  coal  from  the  Cumberland  region.  The  long  ton  is  also 
used  in  the  stalistics  of  imports  and  exports.  In  all  other  cases  where 
the  nroduction  is  reportea  in  lon^  tons  the  figures  have  been  reduced 
to  sliort  tons,  and  unless  otherwise  exjjressly  stated  the  short  ton  is 
meant  when  any  quantity  is  expressed  in  the  text. 

PBOBUCTION. 

Total  production  in  1907,  480,303,424  short  tons;  spot  value, 
$614,798,898. 

Pennsyhxtma  anthracite. — ^Total  production  in  1907,  76,432,421 
long   tons   (equiyalent.  to  85,604,312  short  tons);  spot  Talue, 

$1 63,584. 0.'f). 

Bituminowi  and  lifjnitr. — Total  ])roduction  in  1907,  394,759,112 
short  tons;  spot  value,  $451,214,842. 

In  addition  to  the  unprecedented  demand  which  resulted  in  the 
record  breaking  output  of  coal  in  the  United  States  in  1907,  the 
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year  was  one  of  exceptional  peace  in  the  coal-miningj  regions.  When 
flfter  the  ten  weeks'  suspen'^inn  of  minintz;,  be<^inning  on  April  1,  1906, 
the  wage  scales  in  the  "organized  States  were  signed^  the  agree- 
ments were  made  to  cover  a  period  of  two  years,  or  untd  March  31, 
1909.  Thm  were  a  few  instances  of  labor  disaffection  in  1907,  but 
these  were  for  the  most  part  of  short  duration,  and  the  amount  of 
time  lost  was  not  sufficient  to  affect  the  total  production  Taken  as 
a  whole,  the  year  1907  was  one  of  the  most  prosperous  years  in  the 
history  of  the  coal-minuig  industry. 

Compared  with  1906,  when  the  total  production  amounted  to 
414,157,278  short  tons,  TtAued  at  $513,079,809,  the  output  in  1907 
diowed  an  increase  of  GG, 200,146  short  tons,  or  15.99  per  cent  in 
quantity,  and  of  $101,719,089,  or  19.83  per  cent  in  value.  Of  t!\is 
increase^  12,787,411  long  tons,  or  14,321,901  short  tons,  were  in  the 
production  of  Pennsylvania  anthracite,  and  51,884,245  tons  in  the 
production  of  bitummous,  sen^bituminous,  subbituniinous,  lignite, 
and  scattering  lots  of  anthracite.  The  Tfuue  of  the  Pennsylvania 
anthracite  production  increased  $31,666,362,  and  the  total  value  of 
the  other  grades  of  coal  showerl  nn  increase  of  S70, 052,727.  It  is 
worthy  of  note  that  of  the  31  States  and  Territories  of  tlie  Union  in 
wiucii  coal  was  produced  during  1907,  there  were  only  2  which  did  not 
participate  in  tne  general  increased  production.  The  two  exceptions 
were  California  and  Oregon,  both  unimportant  as  coal-producing 
States,  butVi  on  the  Pacific  coast,  and  the  decrease  in  both  States 
being  due  to  the  same  cause — tlie  largely  increased  pro(hi(  ti  ni  of  fuel 
oil  in  CaHfornia  and  its  use  for  railrond  and  manufacturing  purposes. 
The  percentages  of  increase  in  the  various  States  ranged  from  1.79  in 
Maiyland  to  51  in  Michigan,  and  in  only  three  cases  where  the  produc- 
tion increased  was  the  percentage  ( )  f  increase  in  value  less  than  the  per- 
centage of  increase  in  quantitv.  These  three  exceptions  were  Alabama 
Illinois,  and  Indiana.  The  largest  increase  in  quantity  was  in  the 
production  of  Pennsylvania  bituminous  coal,  \vlu(  h  showed  an 
increase  of  20,849,971  short  tons,  with  a  gain  of  $25,373,37o  in  value. 
Fennsylyania  anthracite  showed  the  next  largest  gain  in  quantity, 
the  increase  in  this  out  put  being  14,321 ,901  1 1  rt  tons,  while  the  gain 
in  value  exceeded  that  of  Pennsylvania  bituminous  coal,  amounting 
to  So  1,666,362.  The  total  increase  in  Pennsylvania's  production  was 
35,171,872  short  tuns,  while  the  af^(i:rc<:ate  value  of  Pennsylvania's 
production  showed  a  gain  of  $57,039,737.  lUinois,  the  second  State 
m  coal-produein«;  importance,  was  second  in  increased  production, 
with  a  gain  of  9,837,042  short  tons  in  ((uantity  and  $9,924,320  in 
value.  West  Virginia,  the  third  in  producing  importance,  was  third 
in  increased  jiroduction.  with  a  »,min  of  4,801 ,233  short  tons  in  quantity 
and  -SO, 70  1, 691  in  value.  Ohio,  fourth  in  rank,  was  fourth  in  amount 
of  increased  output,  showing  a  gain  of  4,410,779  short  tons  and 
$4,978^166.  The  total  increase  in  the  production  of  anthracite  and 
bitununous  coal  in  the  Unit(  d  States  in  1907  was  about  10  per  cent 
larger  than  the  total  coal  j>ro(luction  in  1S77,  30  years  before. 

A  part  of  tiie  increased  i)roduction  in  1907,  and  particuhn-l  v  in  that 
of  Pennsylvania  anthracite,  was  undoubtedly  due  to  tiie  shortage 
in  stocks  created  by  the  ten  weeks'  suspension  of  mining  in  the 
anthracite  fields  of  Pennsylvania  and  in  the  organized  bituminous 
coal-producing  States  which  began  on  April  1,  1906,  pending  the 
adjustment  of  the  wage-scale  oontroTersj,  the  increasea  production 
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in  1906,  which  followed  the  resumption  of  work,  not  having  been  suf- 
ficii'iit  to  fill  reauirements  and  nl-o  rrplrnish  stocks.  The  financial 
doprcssion,  which  began  in  the  nuddie  of  (Jctober  and  continued  dur- 
ing the  rest  of  the  vear,  waa  seriously  felt  in  the  coal-raining  industry, 
especiallT  in  the  £iastem  States,  wnere  a  considerable  p^reentase  of 
the  proauct  is  made  into  coke  and  the  demand  for  which  fell  off 
rapidly  in  sympathy  with  the  shutting  down  of  a  large  number  of  blast 
furnaces  and  rollino;  mills. 

The  unprecedented  demand  for  coal  whicii  obtained  during  the 
first  9  months  of  the  year  exceeded  the  ability  of  the  railroad  com- 
panies to  handle  the  product,  and  there  was  the  usual  complaint  of 
shortage  of  oars  whi<  h  liad  b€«n  made  during  the  last  few  years. 
There  was  also  a  ^cat  demand  for,  and  hi<;h  prices  were  paid  to,  labor 
in  other  lines  of  indu6»try.  and  operators  were  unable  to  secure  miners 
in  sufficient  numbers  to  fill  orders.  Wages  were  unusually  high.  All  of 
these  conditions  tended  toward  the  advancing  prices  which  were  gi  n- 
eral  throughout  the  United  States.  The  average^  price  per  ton  for 
bituminous  coal  and  lignite  advanced  from  $1.11  in  1906  to  $1.14  in 
1907  The  averap:e  price  of  anthrncite  at  the  mines  in  Penns^'lvania 
advanced  from  S2.30  to  $2.35  per  lung  ton.  In  obtaining  these  aver- 
age prices  it  should  be  remembered  that  the  average  price  of  bitu- 
mmous  coal  is  based  upon  all  of  the  coal  sold  or  used  at  the  mines, 
either  for  coke  making  or  in  the  operation  of  the  properties.  Only 
the  bituminous  coal  actually  wast( d  is  excluded  from  the  valuation, 
andl  this  is  also  not  includerl  in  tlie  statement  of  production.  The 
coal  used  in  tlie  mines  of  the  antliiacite  region  of  Pennsylvania  is 
composed  ^nncipaily  of  culm,  which  until  quite  recently,  except  for 
that  used  m  the  operation  or  the  mines,  has  been  thrown  upon  the 
dumps  and  wasted.  In  recent  years,  however,  with  the  establish- 
ment of  washerics  for  tlie  savin;;  of  iho  small  .sizes  of  coal  produced, 
and  also  for  the  recovery  from  the  culm  hanks  of  that  prcvimisly 
wasted,  places  a  marketable  value  upon  this  formerly  disregarded 
product.  An  arbitrary  value  of  20  cents  per  long  ton  has  been  placed 
upon  the  colliery  consumption  of  anthracite. 

A  considerable  portion  of  both  the  anthracite  and  bituminous  coal 
is  sold  at  much  less  than  the  cost  of  production.  The  public  press  is 
apt  to  note  critically  the  wide  discrepancv  between  ihc  jn  ircs  shown 
b}'  these  avenges  and  those  which  the  public  is  obligetl  to  pay  for  its 
fuel,  forgetting  or  neglecthig  the  fact  that  all  of  the  profits  on  mining 
operations  in  the  anthracite  i-egion  have  to  be  made  on  sizes  above 
pea  coal,  which  represent  onlv  a  little  more  than  60  per  cent  of  the 
total  production.  All  of  the  buckwheat,  rice,  barley,  and  other  sizes 
below  pea  coal  ship])e(l  from  the  anthracite  region,  which  are  used 
entirely  for  steam  purposes,  are  sold  at  prices  considerably  below  the 


of  the  coal  is  marketed  as  screened  coal  and  in  many  cases  the  sizes 

below  nut  are  sold  at  less  than  cost. 

An  interesting;  fact  presented  in  the  statistics  of  the  production  of 
coal  m  the  United  States  is  that  in  each  decade  the  outi)ut  has  been 
practically  doubled.  Up  to  the  close  of  1865  tlie  total  pioduction 
had  amounted  to  284,890,055  tons.  In  the  decade  from  1866  to  1875, 
inclusiTe,  the  production  amounted  to  419,425,104  tons,  making  the 
total  production  up  to  the  close  of  1875,  704,315,159  tons.  In  the 
following  decade,  from  1876  to  1885,  inclusive,  the  production 
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amounted  to  847,760,319  tons,  something  more  than  double  the  total 
production  up  to  the  beginnint^  of  that  decade.  At  the  close  of  1S85 
the  total  production  amounted  to  1,552,075,478  tons,  and  the  pro- 
duction for  the  10  years  ending  with  1895  was  1,586,098,641  tons, 
and  the  total  produotkm  to  the  close  of  1895  amounted  to  3,138,- 
174,1  i9  short  tons.  In  the  decade  ending  December  31,1905,  the 
total  production  amounted  to  2,832,402,746  short  tons  and  the  grand 
total  from  the  beo:inninp;  of  coal  mining  amountod  to  5,970,576,865 
short  tons.  The  average  annual  production  from  iS9()  to  1905  was 
283,240,275  short  tons,  compared  with  which  the  average  production 
in  1906  and  1907  (447,260,351  short  tons)  shows  an  mcrease  of 
164,020,076  tons,  or  58  per  cent. 

This  great  increase  in  the  production  of  coal,  when  considered  with 
the  increase  in  the  population,  furnishes  some  further  interestin<^  com- 
parisons. Going  bacK  for  a  period  of  a  little  over  50  j^ears,  ov  to  the 
middle  of  the  last  century,  and  comparing  the  statistics  of  coal  pro- 
duction with  the  increased  population,  it  is  found  that  in  1850,  accord- 
ing to  the  United  States  census  for  that  year,  the  production  of  coal 
amounted  to  6,445,681  tons,  when  the  population  of  the  country 
amounted  to  23,101  >^76  ])ersons.  The  per  capita  production  of  coal 
in  that  year  is  thus  seen  to  have  been  0.278  ton.  In  I860,  or  10 
years  later,  the  population  was  31,443,321  persons,  and  the  coal  pro- 
duction amounted  to  16,139,736  tons,  or  an  average  of  0.514  ton  per 
person.  At  the  census  of  1870  the  population  of  the  United  States 
fimounted  to  3S.. 358,371;  the  coal  production  in  tliat  year  amounted 
to  30,806,560  short  tons,  ti  ]>pr  capita  average  of  6.96  ton.  Ten 
years  later,  when  the  population  was  50,189,209,  the  coal  output 
amounted  to  76.157,944  short  tons,  or  1.52  tons  per  capita.  In  1890 
the  population  had  grown  to  63,069,756,  an  increase  of  25  per  cent 
over  1880,  while  the  coal  production  had  grown  to  157,770,063  short 
tons,  or  a  per  capita  output  of  2..')2  tons.  At  the  taking  of  the 
Twelfth  Census,  in  1900,  the  increase  in  population  amounted  to  22, 
per  cent,  the  total  number  of  persons  reported  being  70,303,387, 
while  more  than  70  per  cent  had  been  added  to  the  coal  production, 
*with  a  total  of  269,684,027  short  tons^  or  an  average  of  3.53  tons  for 
eii(  h  iidiabitant.  ^  In  other  words,  while  the  population  from  T<  lO  to 
1900  sho  .M  d  an  increase  of  2:10  per  cent  the  production  of  coal  in- 
creased 4,U8  4  per  cent.  The  Director  of  the  Bureau  of  the  Census, 
Hon.  S.  N.  D.  North,  estimates  the  population  of  the  United  States 
on  June  1, 1907.  at  about  85,500,000  persons,  maldng  the  per  capita 
production  in  tnat  3'ear  5.6  tons;  that  is,  in  less  than  60  years  the  per 
capita  production  of  coal  in  tlus  countr}'^  has  increased  from  a  little 
more  than  a  quarter  of  a  tnfi  t  o  51  ton?;.  It  is  tnie  that  in  the  earlier 
years  the  proportion  of  wood  used  for  fuel  was  larger  than  it  is  to-day, 
put  the  actual  consumption  of  wood  at  tliis  time  i;^  little,  if  any,  less 
than  it  was  50  years  ago,  and  is  probably  greater.  It  must  also  be 
remembered  that  in  addition  to  the  great  increase  in  the  consumption 
of  coal  per  head  of  population  there  has  been  a  great  increase  in  the  use 
of  oil  for  fuel  purposes,  while  natural  gas  still  remains  an  important 
factor  in  this  regard. 

The  total  number  of  men  employed  in  the  coal  mines  of  the  United 
States  in  1907  was  680,492,  agamst  640,780  in  1906  and  626,035  in 
1905.  Of  the  total  number  of  men  who  were  employed  in  1907, 
167,234  were  employed  in  the  anthracite  mines  of  Pemisylvania, 
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while  the  bitummous  and  hgnite  mmes  gave  employment  to  513,258 
men.    In  1906  the  anthracite  mines  gave  employment  to  162,355  men 

and  in  1905  to  165,406  men.  The  bitummous  workeis  numbered 
478,425  in  1906  and  460,629  in  1905.  The  average  munber  of  days 
worked  in  the  anthracite  rej^ion  in  1907  was  220,  against  an  averaL^e  of 
195  in  1906  and  215  in  1005.  The  bituminous  mines  worked  an 
average  of  234  days  in  1907,  213  days  in  1906,  and  211  days  ifi  1906. 
The  average  production  for  each  employee  in  the  anthracite  region  of 
Pennsylvania  in  1907  was  512  tons,  a^^iiinst  439  tons  in  1906  and  470 
in  1905.  The  averaoje  prodiietion  for  each  employee  in  the  bituminous 
mines  in  1907  was  769  tons,  against  717  tons  in  1000  and  684  tons  in 
1905.  The  average  daily  production  per  man  in  the  anthracite 
region,  which  decreased  nom  2.41  tons  m  1903  to  2.35  tons  in  1904 
and  to  2.18  tons  in  1905,  increased  to  2.25  tons  in  1906  and  to  2.33 
tons  in  1907.  The  average  production  per  day  b}*  each  employee  in 
the  bituminous  mines,  which  increased  steadily  from  ?,.02  in  190;^  to 
8.15  in  1904  and  to  3.24  in  1905  and  3.36  in  1906,  fell  oil  to  3.29 
in  1907. 

The  statistics  relative  to  the  use  of  machines  in  the  mining  of 
bituminous  coal  in  the  United  States,  the  details  of  which  axe  to  be 
found  in  subsequent  pages  of  tliis  report^  show  that  in  1907  the  total 

qnantity  of  coal  mined  bv  tlie  use  or  macln'nes  was  138,547,823 
sliuii  tons,  or  35.71  per  cent  of  the  total  production  in  the  ."states 
where  mining  macliines  were  used;  against  118,847.527  short  tons,  or 
35.1  per  cent  of  the  total  in  1906.  and  103,396,452  short  tons,  or  33.67 
per  cent  of  the  total  in  1905.  xhe  total  number  of  mining  machines 
m  use  increased  from  9,184  in  1905  to  10,212  in  1906  and  11,144  in 
1907.  The  average  production  for  each  maeliine  in  use  in  1907  was 
12,381  short  tons  against  11,638  short  tons  in  1906,  and  11.258  tons 
in  1905,  from  wliich  it  appears  that  the  average  annual  tonnage 
which  was  won  by  machines  is  something  over  11,000  tons.  Of  the 
1 1 ,144  machines  used  in  1907,  6,227  were  of  the  pick  or  puncher  type, 
4,652  were  chain-breast,  and  265  were  long-wall  machmes. 

Pennsylvania,  wliich  leads  in  the  jiroduction  of  bituminous  coal, 
leads  also  in  the  number  of  macliines  m  use  and  in  the  total  macliino 
mined  production,  there  having  been  4,940  mining  machines  employed 
in  the  bituminous  coal  mines  of  Pennsylvania,  and  60,771,157  tons  of 
machine-mined  bituminous  coal  in  that  State  in  1907.  Ohio  leads 
in  the  percentage  of  coal  mined  by  machines  and  was  second  in  the 
total  quantity  of  machine-mined  coal,  although  West  Virginia  ex- 
ceeded Ohio  in  the  number  of  machines  in  use.  Ohio  had  in  1007  1,32S 
macliines  at  work,  with  a  machine-mined  product  of  24,843,616 
short  tons,  while  West  Virginia  employed  1,533  machines  and  had  a 
machine-mined  product  in  1907  of  17,627,925  tons.  Illinois  had 
1,080  machines  m  use  in  1907,  with  a  machine-mined  product  of 
15,134,401  tons. 

In  addition  to  the  unprecedented  productioji  and  the  higher  prices 
obtained  in  1907,  the  year  was  remarkable  for  the  reign  of  compara- 
tive peace  throughout  the  coal-mining  regions.  There  were  really  no 
protracted  strikes  during  the  year,  if  there  may  be  excepted  from  this 
slatonient  an  idleness  of  45  days  at  one  mine  m  Alabama  in  which  80 
men  were  employed.  There  were  fewer  men  on  strike  in  1907  than  in 
any  year  since  1901,  and  t  he  amount  of  time  lost  through  labor  dis- 
aitfectioBB  last  year  was  the  smallest  in  a  decade.  The  total  number 
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of  men  idle  by  reason  of  strikes  was*  32,540,  who  wore  idle  an  average 
of  14  days  each.  Outside  of  the  exception  in  Alabama,  previously 
referred  to,  the  greatest  amount  of  time  lost  was  in  Kentucky,  where 
1,325  men  were  idle  for  an  average  of  41  davs,  and  in  Arkansas^  where 
1.185  men  w  ere  idle  for  an  aTerag:e  of  30  Jays.  The  principal  cause 
of  the  labor  troubles  was  the  inability  of  the  opemtor^  to  secure  cur- 
rency for  pay  rolls  after  the  panic  began  in  Octof)er,  and  tlie  refusal  of 
the  men  to  accept  payment  of  their  wages  in  any  tiling  but  cash.  In 

1906  there  were  372,343  men  idle  by  reason  of  strikes,  but  because 
of  the  "suspensioir '  on  April  1  the  average  time  lost  by  each  man 
was  51.6  days.  The  total  number  of  working  days  lost  in  1906 
was  19,201,348.  The  total  number  of  working  days  lost  in  1907  was 
462.392. 

The  United  States  Geological  Survey  makes  no  attempt  to  collect 
direct  the  statistics  covering  the  hM  and  nonfatal  aoeiaents  occur- 
ring in  the  mines  of  the  countr}*.  The  statistics  presented  in  the  sub- 
sequent pages  are  compiled  from  the  reports  received  from  the  mine 
inspectors  or  other  State  officials  having  in  chnrge  i})e  administration 
of  State  inspection  laws.  Casualty  statistics  are  ilierefore  iiicomj)lete 
to  the  extent  represented  by  those  States  in  which  there  are  no  mine 
inspection  laws.  These  exceptions  are,  however,  of  comparative  unim- 
portance as  practically  all  of  the  important  coal-mining  States  now 
nave  inspection  laws,  and  the  officials  m  charge  of  their  execution  com- 
pile the  statistics  of  ac  i^lents  in  each  year.  In  some  cases  these  -ire 
lor  the  fiscal  year,  but  in  ioDst  cases  they  cover  calendar  years  ant  I  c  oni- 
cide  with  the  period  for  wliich  the  statistics  of  production  are  given 
in  this  report.^  The  States  from  which  the  accident  statistics  are 
reported  contribute  over  90  per  cent  of  the  total  coal  product  of  the 
United  States.    Tn  tlie  rerorci  of  fatal  and  nonfatal  accidents  the  year 

1907  was  the  worst  in  tlie  history'  of  coal  juoduction  in  this  countrv'. 
During  December  there  were  four  separate  disasters,  ail  in  the  Appa- 
lachian bituminous  coal  field,  and  each  attended  with  the  sacrifice  of 
many  lives.  The  most  serious  of  these  disasters  was  that  at  Monon- 
gah,  West  Vii-ginia,  and  made  that  State  responsible  for  more  than  50 

fcnt  rif  the  deatlis  due  to  gas  and  dii--1  explosions  in  1007.  Of  the 
total  number  of  men  killed  in  the  IS  Stales  from  wliich  reports  wore 
received  in  1907,  tliere  were  3,125  men  killed  and  5,3i0  injured  in  the 
coal  mines  during  that  year,  whereas  in  ld06  21  States  reported  a 
total  of  2,092  fatal  and  4,800  nonfatal  accidents.  The  fatalities  of 
1907  exceeded  those  of  190i5  b}-  almost  exactly  60  per  cent. 

Practically  the  entire  onti)ut  of  both  anthracite  and  bituminous 
coal  in  tiie  United  ^tales  is  consumed  witliin  the  country.  The  total 
exports  of  coal  in  1907  amounted  to  14,724,358  short  tons,  which, 
deducted  from  the  production  of  480,363,424  tons,  shows  a  consump- 
tion of  coal  of  domestic  production  amounting  to  465,639,066  short 
tons.  If  to  tins  are  added  the  imports,  which  in  1907  amounted  to 
2  ,387,241  short  tons,  the  total  consumption  of  coal  in  the  Ignited  States 
in  1907  (considering  as  ne<xli^n))le  the  stocks  on  hand  at  the  beirinnint; 
and  end  of  the  year)  is  shown  to  have  been  4ti8^0UG,307  tons,  which 
IS  equivalent  to  nearly  98  per  cent  of  the  domestic  production. 

Most  of  the  coal  imported  into  tlie  United  States  is  classed  as  bitu- 
minous or  shale,  only  a  comparatively  small  quantity  of  anthracite 
being  broug^ht  into  the  country.  The  imports  of  bitimiinons  eonl  are 
principally  to  points  on  the  i:'aci£c  coast  and  to  the  port  of  Boston, 
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wkere  considerable  quantities  of  bitummous  slack  are  imported  from 
Canada  and  used  at  the  Otto-Holfmann  coke  ovens  at  Everett,  near 
Boston.  The  exports  of  both  anthracite  and  bituminous  coal  are 
principall:^  to  Canada. 

In  considering  the  coal  product  of  the  United  States  these  reports 
inchule  not  only  the  coal  ninrla  tot],  either  by  shipment  to  distant 
points  or  sold  locally,  but  that  consumeil  by  mine  employees  and  by 
the  mine  owners  in  tne  operation  of  the  collieries.  Tlie  latter  factor 
is  usually  cozuidered  ana  reported  as  collieir  consumption.  There 
are  occssional  exceptions  in  the  bituminous  fidfds,  where  the  operators, 
who  use  only  slack,  an  otherwise  waste  product,  do  not  report  this 
item  in  their  statement  of  production  and  do  not  deem  it  of  any  value; 
it  is  not  considered  as  a  portion  of  the  mine  product,  nor  is  the  miner 
paid  for  it  in  wages.  Such  exceptioiLs  are  few  and  the  quantity  is 
negli^ble.  The  quantity  of  coal  consumed  in  the  manufacture  of 
coke  IS  also  considered  in  this  report. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  at  the 
mines  in  1907  was  50.2S0.S2'2  short  tons,  as  compared  with  46,150,301 
short  tons  in  1906,  an  increase  of  4,133,521  short  tons,  or  9  per  cent,  as 
compared  with  an  increase  of  16  per  cent  in  the  total  ]>roduction.  The 
coal  shipped  to  market  and  used  in  the  manufacture  of  coke,  and  sold 
locally  (which  is  considered  a  marketable  product)  amounted  in  1907 
to  462,802,051  short  tons,  compared  with  r;09. 323,294  short  tons  in 
1906,  and  378,680,462  short  tons  in  1905.  The  collier}-  consumpti.ai 
in  the  anthracite  region,  which  consists  practically  altogether  of 
culm,  averages  from  8  to  10  per  cent  of  the  total  antliracite  output. 
In  1907,  out  of  a  total  production  of  85,604,312  short  tons  of  antnra^ 
cite,  8,351,623  tons  were  used  at  the  mines  for  steam  and  heat.  The 
coUieiy  consumption  of  bituminous  coal  amounts  to  l)etween  2  and  3 
per  cent  of  the  total  |)n)(luction,  and  in  1907,  out  of  a  total  of  394,- 
759,112  tons  of  bituminous  coal  mined,  9,209,750  tons  were  used  in  the 
operation  of  the  properties. 

The  statistics  of  the  ])roduction  of  coal  in  the  United  States  in  1906 
and  1907,  by  States,  with  the  distribution  of  the  product  for  con- 
sumption, are  shown  in  the  following  tables: 


Digitizeu  Ly  ^ 


COAL, 


Ul  S 


1«» 


23 

CM  — 


=3 


« 

o 

"3 

> 

o 


J  *  jr  2  3  ifi 

S ^* 
—  5 1-  M  ?i 


iss§§aff s  M  q ^  ?. ^  ?. ?.U  \  =1  i 

r~  ^  ^  3  si  Z  -r     ^  ?» tS  S  S  S  ~     —  S  S  ©     —  55  S 


5= 
Hi 


1'  I 


O  C 


1 


2t:  « 

—  56  —  ?. 


-  «T3  O 
2  S  3  3 

o*-  a 


m 


b 

o 

u 

o 

2 

w 

CO 


PI     —  'f: 


is 

.-0 
s 

—  rt  ■ 
1-  ri  ■ 

—  in  • 

3| 

5  = 

i§ 

a 

of 

: 

■ 

0  — .  0 

« 
■ 

'!8 

1  ^  0>  fi  5)  t»  r' ~ »  *  — •  ^5     —  « '4  ^  2  '  «Ak 


!  »5  —  — ' 
)      OO  "T  at 


T  I-       O  — 


iJ25^ 


1;  ~  T. 


-   •  -  y:  ~ 


«o 


5*1 


2 


!  5 


c; 

o 


j 


14 


MINERAL  RESOURCES. 


III 

5  §0. 

—                       ~™                  —    —      ^   *          '         W                                          ^fc^  %#■  ^hir 

•r 

i" 

s 

Is. . 

c  „  e 

Ave: 
price 
to 

Total  value. 

4l 

i 

5 

Total 
quantity. 

^               «                U3  f.^ 

S5 

1 

Made  into 
coke. 

i  :  iis  :^  : 

*    •              ■  ■ 

*  •  ^     >  t 

:  :$  :  : 

;  :g  :  : 

•  ■•^  ■  . 

••ii 

■||  i^gii  ■:  1 

— i  . i~   <»  • 

;            •  i 

I"  ■ 

S3  • 

.1 

?! 

1 

25     0  05  Q  0  CI  tr: 
1^     X  c»  r*- 

K:~'Z  ^  — 
t-  y  fi 

v:  f  1  x.  1  - 

V  ^ 

>  .'5  J"  -^i      '  J  t 
X,           ^  '  ^      ,  J  ^ 

r 

n 

* «  1 

**  i 

1  -  1/;  T  a,  —  :/;—.—.  ^ 
^  "  0  ^  1-^  ^rl     S  1^ 

ef 

.  .3;  3--  —  T    a  .c  r_ 
•c           1-  Q  p  c 
.  X  r-  "T  T  0  'Z  fj  — 

"  cJ     r^cC  1^  ei  -r. 

ii 

i 

Loaded  at 
minps  for 
ahipraent. 

M 

i 

s 

.rl>.lt« 
.      •      ,      1      f      .  . 
-••>««4. 
-..»•.«■ 
.      .      •      •      1      .      ■  « 

1 
1 

4 
4 

a 
« 

'  I 

« 
m 

£ 

.a 
« 

55 


a 
a 

X, 

3 


1 

e 
5 

CO 


< 

6 


E  0 
5^ 


o  c 

s 


1 1  i  i  fel .1 1 1  ill  liliSlll  i> 


XT,  ^ 

itumi 

-a 

—  .2 

•5  > 

mi 

an 
» 

3 


.  k)  i^cd  by  Google 


OOAIi. 


16 


SHORT  TONS 

UMlOOO^IMO 


Pennsylvania 
fUtnminous) 

Paanqrhrsaia 

\MlMMlto) 

Illinois 


140^000,000 

060,1481137 


51.317,146 

$54,687, 
48.091,583 
$47,846,630 


32^l4a;«l» 
f86.S2i74« 


Cokndo 


14.250.454 

$18,405,468 
13,985,713 
$16^114,300 

10,790, 2?.^ 

>ir).07i).  U3 
10,753,124 
111,406.008 


Iowa 


^7,574. 


$12,258,012 

7.322,4J'> 
$U,15y.»^ 


Tennessee 


Wyoming 

Virginia  p 

«,  ■3,68D 

Washington  F-i 

Oklahoma  ■3.642,65fl 
(Indian  Ty.)  □$7,433, 

MtwHtKioo 


&.8I0.MS 

$8,490,334 

0.2:.?,  WO 

5,532.628 

4.710.895 

$4,807,533 
3,gt>7,936 

$6,640,709 
680,532 

679,801 

914 
2,6701438 

H47s»on 

2,628.959 
$3,832,128 


^^^□•8,«eo,8» 


Montana 
Utah 

Texas  (a) 


■  2.46 
□  $4. 


L2.01G,S57 
I  $3,907.(J82 
1.947,607 
I  $2,959,760 
2,460^888 
1.127,932 


$156,064,026 
I 

|1<S»6B4,068 


»tfa»9vodnetteof< 

StiCOO,  North  Dtkotiw 

]iQ»Ntv«da,Mdbiul 

Bi»  OUtf omb  and  Aliil 

Fm.  l.-Produetlon  of  «»oal  m  tlM  Dnltad  StotM  M 1807,  by  SUtoa. 
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PRODUCTION  IN  PREVIOUS  YBAR8. 

In  the  following  table  is  presented  a  statement  of  the  quantity 
and  value  of  the  coal  product  of  the  United  States  during  the  last 
five  years,  by  States,  with  the  increases  and  decreases  in  1907  as 
compared  with  1906: 


QumtUtf  md  value     coal  produced  in  Ac  United  Staie»t  1903^1907,  in  ckort  tone* 


1  igos. 

1904. 

1005. 

AlAbiinin  ............. 

11,654,324 

114,246,796 

11,262,046 

113,480,111 

11,866,069 

$14,387,781 

2,229,172 

3,360,831 

2,009, 451 

3.102,660 

1,934,673 

2,880.738 

Calif  o  rn  iu  and  MwItb 

105,420 

301,318 

79,582 

377,. W) 

80,824 

395,975 

7,423.602 

9,150,943 

6,058,365 

8,7.il,8-.'l 

8,«26,429 

10,810,978 

Georgia  and  North 

434.26(1 

646,759 

390, 191 

476,996 

3.'i3,548 

4.y5,184 

16,  Mi) 

lO,  IMJ 

O  . ) ,  -•V^ 

/I  1  *?  ilAA 

Illinois  

36, 957, 104 

43,196,.««M) 

.16,475,060 

39,941,993 

38,  134,363 

40,577.592 

10,794,^ 

13, 244. H17 

10.842,  IVj 

12,IM:^,300 

11,895,252 

12, 492, 255 

3,517, 3SR 

6,380,  4<>3 

3,046,531* 

.'j.532,066 

2,924,427 

5. 145,358 

6,419,811 

10,563,910 

6,519,933 

10,504.406 

fi,7ftS,ti()9 

10,586,381 

5,839,97f. 

8,871,953 

6,333,307 

9,640,ra 

6,423,979 

9,3.^(),.S42 

Kentucky  ....,,,.„.. 

7,638,032 

7,979,342 

7,576,482 

7,868,192 

8,432,523 

8. 3s:..  232 

4,846, 166 

7,189,784 

4,813.622 

5,729,085 

5,108,639 

5,831,760 

1,367,619 

2,707,527 

1,342,840 

2,424,936 

1,473,211 

2,512,697 

4,238,586 

6,8.34,297 

4,168.308 

6,801,751 

3,983,378 

6,291.661 

1.488,810 

2,440,846 

1,358,919 

2, 194,548 

1,643.832 

2.823,350 

1,541,781 

2,ia'i.7H5 

1,452,325 

1,904,4!« 

1.641»,9;i3 

2,  I'M),  231 

278,645 

4I.S,Ua5 

271,!)28 

389,062 

317,. 542 

424,778 

Ohio  

24,838,103 

31,982,327 

24,400,220 

26,579,738 

25,562,050 

26,486,740 

221,081 

ill,  MO 

948,  MB 

io»»e4i 

»2,«6 

PtonsylvaniH: 

74,607,06S 

152,036,448 

73, 156,709 

138,974,020 

77,659,850 

141.879.000 

nitunilnous  

IU3, 117,  llf- 

121,752,759 

97,93S,2M7 

94,428,219 

118.413,637 

113.300.507 

4,796,004 

5,979.830 

4,782,211 

5,642,393 

5,766.690 

6,577,881 

026,75?i 

l,.iOo,383 

1.19.^.944 

1,983,&16 

1,200,684 

1,968,  .>58 

Utah  

1,681, 4<)!» 

2,026,(08 

1.49;{.027 

1,943,440 

1,3:12,372 

1,793,510 

3,451,307 

3.302,149 

3,410.914 

2.921.911 

4,276,271 

3,777.325 

Washiofton  

3,193,27? 

.i..'J80,679 

3. 137.681 

5,r20,'J31 

2,864,926 

6.141,268 

WMt  VbgiDla  

29,337,241 

34.297,019 

32.406.752 

2!S,647,()14 

37,791.580 

32,341,790 

4,635,293 

5.731,281 

5, 17S,;»56 

6,747,909 

5,602,021 

7,336,951 

fi(B,734,381 

36l»816,aQ6 

444,871.021 

8iia,79B,68B 

47«,  537,284 

u  Includes  production  of  Nevada. 
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Quantity  and  vahu  qf  eoal  froiueei  in  Iht  VhUtd  State*,  190S-1907,  m  «Aore  (one- 
Continued. 


Bute  or  Terri- 
tory. 


Alabama. ,  

Arkansas  

California  and 
Ala.Hka  

Colorado  

G  e  o  r  K  1  a  and  | 
N'orth  Carolina 

Idaho  

Illinois  

Indiana  

Iowa  

Kansas  

Kentucky  

Mar>iana.  

Michigan  

Missouri  

Montana  

New  Mazteo  

North  DakoU... 

Ohio  

CNdahoma  (In- 
dian Territory) 

Oregon  

tau^lvania: 
Anthracite.. . 
BituminotUL. 

TenoMMa.  

Texas.  

Utah  

Virginia  

Washington  

West  Virginia... 

Wjomtnc.  


t9Q6. 


QimitHy. 


VahM. 


13,107,063)117,514,786 


1,884,268 
30,831 


10^U1,3U  12,n6,61> 


a332, 107 
66, 165 
41,480,104 
12,0Ge,S6e 
7,206,224 
6.024,775 
fl^663,647 
S,«&,4I» 
1,346.338 
3,758,006 
1,820,021 
1,964,713 
305,68» 
27,731,640 

3,860, 


3,000,339 
78,684 


1907. 


Quantity* 


VahM. 


Incrwi;*  (  +  )  or  de- 
craaee  (— }.  1007. 


PMOMltaflBOf 

InorBaseorda* 

1907. 


Quantity. 


14,250, 454'S18, 405, 468,+  1,142,401 
2,670,4381    4,473,603  4-     806,  ~' 


».200| 


Total. 


71.282,411 
129,298,206, 
6,250,275 
1,312,873 
1,772.551 
4,254.879, 
3.276, 184| 

43,200,3501 


,3601 

flOll 


0  424,004 
624,238 
44,763.062 
13,116,261 
11,619,455 
8,079,553 
9,809,938 
6,474,793 
2,427,404 
6,118,733 
3,240,357 
2,638,086 
451,382 
30,346,580 

5,482,366 
313,838 

131,917,604 
130,290,651 
7,667,415 
2,178,901 
2,408,381 
4,183,991 
5,008,434 
41,061,989 
8,613,08 


.  414,U7,978SU,079,( 

I  I 


0362,401 
f7,588 
61,317,146 
13,l»s5,713 
7,574.322 
7,.T22,449 
10,753,124 
5,532,628 
2,035,858 
3,997,036 
2,016,857 
2,628,9&9 
347,760 
32,142,419 

3,642,658 
70,081 

85,604,312 
150, 143,177 
6,810,243 
1.648,069 
1,947.607 
4,710.895 
3,680,532 
48,091,583 
0,3S8,«n 


170  + 


30,204^+ 
l,m+ 


Value. 


Quan- 
tity. 


8800,682 
1,473,354 


01,813-  6.742 

iStan,4m+  87o,oi8 

0499,686  + 

e31,110+   

54,687,382  +  9,837,042 

15,114,300+  1,893,153 

12,258,012+  308,098  + 

ll,159,e98+  1,297,674  + 

11,405,038+  1,009,477 

6,«23,697  +  07,175  + 

3,660,833,+  88B,fiaO  + 

6,540,700+  330,038  + 

3,907,062+  186,036  + 

3,832,128'+  084,246  + 

560,190  +  42,071'+ 

35,324,746+  4,410,779|+ 

7,433,914!+ 


+  13,129 
+  2,343,833 


ue,3oi; 


75,683 
6,881 

9,924,320 
1,996,089 

638,557 
2,180,145 
1,805,100 

148,904 
1,233,429 

421,976 

666,725, 
1,193,142! 

108,817 
4,978,166| 

1,051,548| 

48,  r~' 


ValuB. 


+31,666,362 


163,  .S84, 066+14,321,001  

155,664,026  +20,84e,071,+2S,373,37 
8,490,334+  550,068+  833,01 
335,108+  800,011 
175,066^+  551,38 
466,016+  623,542 
404,348'+  1,771,367 


2,778,811,+ 
2,059,769  + 
4,807,533  + 
7,679,801  + 


47,846,630+  4,801,233!+  6,794,801 
9,733,868,+    118,066'+  1,719^140 


+  a72 

+43.30 

-21.87 
+  6.72 

+  0.12 
+23.08 
+23.72 
+  15.66 
+  424 
+21.53 
+11.39 
+  1.79 
+51.  no 

+  0.3i< 

+ia22 

+33.81 
+  13.76 
+  15.91 

+27.36 

-lao? 

+201410 
+16wl8 
+  &80 

+2St53 

+  9.881 
+  ia72 
+  12.34 


+  11.00 
+  1-04 


+ 

+40.11 

+18.80 
+18.40 

+17.85 
+28.80 
+22.17 
+15.33 
+  5.50 
+24.38 
+16.38 
+  2.30 
+51.00 
+  6.90 
+30.68 
+45.21 
+24.11 
+16.40 

+35.60 
-2Le8 

+24.00 
+ltt.47 
+ia73 
+27.53 
+23:80 
+1490 
+S9L9B 
+18.88 
+21.45 


424 


614,798,898  +88,208,146 +101 719/»90|  +15.091  +19.88 


I 


I 


aOaoT^a^^^^ 

^  Juntadoo  ptoduotloii  of  Nwida* 

cliHliHaaiirodiietton  ct  NibiBika  and  Norada. 

One  of  the  interesting^  features  connected  with  the  coal-mining 
industry  has  hoen  the  comparatively  rapid  fjrowth  of  hituminoiis, 
or  soft,  coal  production  compared  with  that  of  anthracite.  Thia 
has  been  especially  noticeable  during  the  last  quarter  of  a  eentuiy, 
during  whicn  statistics  have  been  compiled  by  the  division  of  min- 
eral resources  of  the  United  States  Geological  Survey. 

Tn  the  table  on  page  20  the  statistics  for  the  year  18S0  are  for  tlie 
fiscal  year,  as  compued  by  the  Tenth  United  States  Census.  The 
statistics  for  the  Eleventh  Census,  which  cover  the  calendar  year 
1889,  and  for  the  Twelfth  Census,  which  coyer  the  calendar  year 
1902,  were  collected  by  this  diyision  of  the  Geological  Survey  in  coop- 
eration with  the  Census  Bureau.  This  t.ible  snows  that  while  the 
production  of  anthracite  has  increased  from  2S,()41).sr2  short  tons 
in  1880,  to  85,604,312  short  tons  in  1907,  a  piin  of  .'")(i,954,500  tons, 
or  199  per  cent,  the  bituminous  production  has  ^rownfrom 
42,831,758  to  394,759,112  short  tons  in  1907,  an  increase  of 
351,027,354  short  tons,  or  822  per  cent.  It  was  thought  in  1905, 
when  the  anthracite  production  reached  a  total  of  69,339,152  long 
tons,  or  77,659,850  sliort  tons,  that  the  maximum  had  ahout  been 
reached,  but  the  reports  for  1907  show  that  this  recoid  was  largely 
exceeded.    If,   hovve\cr,   we  consider  the  decreased  production 

• 
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in  190f),  wo  find  that  tho  avera^^e  anthracite  output  for  the  last 
two  3'oars  was  70,038,710  lonj^  tons,  or  78,443,362  snort  tons,  wluch 
compares  closely  with  the  average  tonnage  for  the  three  preced- 
ing years.  It  is  well  to  call  attention  to  uie  fact  that  of  the  total 
production  of  anthracite  in  1907,  4,301,082  long  tons,  or  4^817,212 
short  tons,  reprpsont  the  product  of  the  washerios,  most  of  it  recov- 
ered from  the  old  cuhn  banlcs,  and  is  not  actually  a  ])art  of  the  mines 
product  for  1907  although  included  in  the  total  tumiagc. 

Notwithstanding  the  record  made  in  1907,  it  does  not  appear 
that  anthracite  mining  will  continue  to  materially  increase.  The 
conditions  under  which  the  mines  are  operated,  and  the  increasing 
cost  of  labor,  witli  the  decreasing;  teiidencj  in  the  average  produc- 
tive capacity  of  the  mine  workers,  are  incrrn'^iog  the  cost  and  con- 
sequentlv  the  selling  price  of  anthracite  and  making  its  use  slowly 
but  surely  more  and  more  a  luxury.  Little  hope  can  be  held  out  to 
consumers  that  there  will  be  any  pennanent  decline  in  the  selling 
price  of  anthracite.  The  close  control  in  which  the  industry  is 
now  held  precludes  any  possibility  of  cut-throat  competition,  and 
the  selling  of  anthracite  at  less  than  it  costs  to  jnoduce  it,  which 
has  been  done  in  previous  years.  The  increased  expense  in  the 
mining  of  anthracite  and  its  advancing  tendency  in  price  have 
naturSly  encouraged  the  use  of  other  niels  as  substitutes  for  it, 
and  this  tendency  is  constantly  growing. 

The  use  of  antnracite  coal  was  at  one  time  an  important  factor  in 
blast-furnace  practice  and  in  other  manufacturinj-  industries, 
but  such  use  has  now  almost  entirely  ceased.  The  principal  demand 
for  anthracite  at  the  present  time,  as  will  be  the  case  in  the  future, 
is  for  domestic  purposes,  for  wliich  such  sizes  as  furnace,  egg, 
stove,  and  chestnut  are  required.  The  breaking  down  of  the  lump 
cofll  in  the  preparation  of  these  dorncsfic  yly.os  results  in  a  much 
greater  proportion  of  the  small  or  undesirable  sizes,  which  are  sold 
at  less  than  the  cost  of  production.  As  shown  in  the  discussion 
of  anthracite  production  m  the  8ub8e<itient  pages  of  this  report, 
the  percentage  of  the  small  sizes  has  increased  from  23.1  in  1890 
to  41.4  per  cent  in  1907,  while  the  percentage  of  the  sizes  above  pea 
coal,  or  what  may  be  termed  the  profitable  sizes,  has  decreased 
from  77  to  58.6  per  cent.  In  other  words,  the  proportion  of  the 
profitable  sizes  has  decreased  18  per  cent,  while  tne  proportion 
of  the  unprofitable  sizes  has  increased  18.3  per  cent.  The  profits 
must  be  obtained  from  the  prepared  domestic  sizes,  and  in  the  face 
of  these  conditions  no  cncoiiraf]jement  can  be  otTered  to  consumers 
of  these  grades  of  anthracite  that  their  fuel  bills  will  h(\  decrensed. 

During  recent  years  the  anthracite  oj)erators  have  adopted  the 
policy  of  making  an  allowance  of  50  cents  per  ton  from  circular 
prices  for  domestic  coal  purchased  in  April  of  each  year,  with  an 
advance  of  10  cents  per  ton  for  each  succeeding  month  until  the 
schedule  prices  are  restored  in  Sej^teniher.  This  has  had  a  more 
salutary  elfect  in  steadyino;  the  anthracite  trade  than  any  other 
action  taken  by  those  controlling  the  anthracite  industry.  Its 
purppse  is  to  encourage  the  purchase  of  coal  in  the  spring  and  eai  ly 
summer,  making  the  cellars  of  the  consumers  the  storage  places  for 
the  following  wmler,  and  at  the  same  time  causing  the  nimes  to  be 
operated  more  regularly  and  thus  to  give  more  steady  employment 
to  employees  throughout  the  year. 
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Annual  profituiion  of  coal  in  the  United  States,  lSSQ-1907. 


Year. 


isso. . . 

I  SHl . . . 
1S!*2... 
1S83.., 
J8S-1.. , 

1886... 

\m. . . 


tamiylvanlA  anthmcf  to. 


BltamlnoiMCoa]. 


Quantity. 


Value. 


1S«>. . . 
1880... 

isfll... 

l.SJM... 

18B6... 

1S97... 
18US. .. 
1K99... 
1900... 
1901... 
1902... 

\m... 

IMH... 
190o. . , 
190(1... 
HI07.,. 


5S(),  1«) 
:.*H.  500,016 

;4i.3:>s,2r4 

34,330,  -lia 
.'J3. 17">,  ".V'l 
.34.  228,  ."S-IS 
34,S53.0:7 
37.57S,  747 
41. 1524.  C.n 
40,  tKki.  vm 
41,4^,.V.S 

4'.,  2rv<>,  <m 
Ai\,  X,jO.  4.',n 
4N,  l)i,0,:HOf. 
4<...l'.s.  144 
.51,7S,i,  122 
4S,  .523,  287 
4*..  974,  7J 4 
47.(i<i;{.07<j 
.>1.944.()47 

(io.  242.  .va 

3<..  i'^K.  710 
hl.i,  ).-i4 

f''f.:{:rL».  i''.2 
»:<.  ia:>  (111) 

7<i,4;j2,42I 


2X,  W,*.  si..' 
31.9'.^.01M 
121.25tj 
38. 450, 845 
37,156, 847 
.IS.  335, 974 
3y. 035. 446 
42.088.197 
4t.i.  019, 564 
45, 546, 970 
46. 46.8,  I 
.'M).  665, 431 
.V2. 472, 504 
f>:i.9<>7,543 
.01.921,121 
.'>7.0W,337 
.'.4,341,  DM 
.V2,till  f.s) 
53.3>J.'.14 
M),41s.i.Kt.'> 
.07,. IdT, 
07,47l,tj«j7 
41,373.595 
74,607,0<.8 
73, 1.06. 709 
77, 659.850 
71,282.411 
8,0,004,312 


Quantity. 


?42.  IW,  (,7S 
64. 125.036 
70.556,094 
77,2.'57.0S.'5 
GO. 12 
76,67t,W8 
70,119, 120 
84,552,181 
89,020,483 
65,721,578 
•k'..  383, 772 
73,1»44,735 
82,442,000 
85,687,078 
78,488,063 
82,019,272 
81.748,051 

79,  m\ .  v>rA 

7.">,  41-J,.>!7 

^s.  \  i;!U 

S,0.  7.07.W1 

ll2.ri<)4.riJ0 

76. 17.i,.>v. 
152,U;>o,448  ! 
l.\K.  974,020  I 
141,K79  000  I 

i;;i  917, '.'J4 

103,584,066  | 


Long  tonf.  ' 
;{,S,  'l>42,  (i41 
48,179,475 
61,098, 154 
68,973,821 
74, 105,986 
65,021,715 

79, 073,  495 
91.107,226 
85.430.842 
99,  .-m.  073 

lao.  'm.  9ij2 

n:t,  21.4, 792 
114,629,671 
106,089, 647 
120,641,244 
122,893, 104 
131,801,356 
148,744,300 
172.fi0r,988 
180,567,9.57 
201. 276 
232,330.468 
252. 454, 775 
248.803.293 
2R1,30fi, 

;}(  "  ..  i:is.i'7  4 

352.4(t3,4ai  I 
I 


!?hort  tons. 
42,  1.758 
53,901,012 
68, 429, 983 
77, 250, 680 
82,998.704 
72,  824, 321 
74.M-l.!',sl 
88,5<i2,314 
102,040,09:1 
95.682,543 
111,302,322 
117,901.238 
120,856,567 
128.38.'i,2.'?1 
118,sji.i, -^li.) 
135. 1 18, 1U3 
137,640, 276 
147.017,519 
106. 593. 023 
193, 323, 1S7 
212.:tU.,  112 
22.").  S2S.  149 
■2\*i.  •Jli'.,844 
74'.*.  348 
U'H.OStt 
U(i2,7S5 
874.867 
394,759,112 


'J7S 
.'il.') 
.'A2 


»5,S,  443.718 

7i'.(i7<>,  4.S7 
82,237,800 
77,4l7.0(i6 
S2. 347, 648 
7s.  481,056 
W»,0O4,l>50 
101,8»ili,529 
94.504,745 
110,420,801 
117,188,400 
125.124.381 
122. 751,018 
107,(63,501 
11.5,779,771 
114,801,515 
119,505.224 
132.608,713 
107,952,104 
220,«.'«),313 
236,422,049 
290.8.08,483 
351,  933 
.105,39; 
334,658,294 
381,162,115 
«51. 214.842 


Yi»r. 


Total. 


({uatitlty. 


Long  ton*. 

1880  I  63,822,830 

1881  I  76.679,491 

18S2    92.456,419 

1883   108.310,290 

1S84  ,  107,281,742 

1885   99,250,263 

1SS<;  ,   101,500,381 

1SS7   116,652,242 

1S8S  ,   132,731,8.37 

1SH9   126.097.779 

1S90  ,   140,  SI  .*  .<C1 

189)   15«,50G,r>4 

1K»2   100,115,242 

1893   162.814,977 

18»4  I  1.52,447.791 

1895  t  172,42»'>.:i(i6 

1896   171,410..390 

1W7  :  178.776,070 

18B8  ,  ■  ItH,.  4ii7.;<,S2 

l.StKt    !  2:^,,  554,  035 

1900   24O,78S(,310 

I'.iOl   261.874,836 

1!)02.......     l!!--'.  277.  17S 

i9a'{   aia,U5»s.22tf 

1904    314,121,783 

lyaO   350.(145,210 

I90f.   .360,783,284 

1907  1  428,895,914 


ahort  tOUf:. 
71, -4^1., -,70 
85.  ^sl,|)JO 
Utf.a.:.!.  188 
il.O,  707.525 
120.155,551 
111,100.295 
113,680.427 
130,(i50,511 
148,6,59.(157 
141,>29.513 

i,'i7. 7:<p.9(^j  ; 
lt.H,  (>;o 
170.  ;!.;'<'.  071 

182. 774 
170.741  .'.:<> 
193. 117. 1 
191,980.357 
200.22«J,199 
219, 976. 267 
2.03,741,192  I 
269.084,027  ' 
293.299.810  I 
."^il ,  ,7,ni,  4:','< 
357,  •C><, 
351, si( 
392.72.' 
414. i;C.27s 
4S0,3(i3,424 


,  41i, 

.  ;i''s 


Value. 


Sli*),  1.-10.  .'flu. 
124,.i-lt».  JM) 
146,  t>12,581 
159, 494.  ,855 
143, 768,578 
159,019,596 
154, 600, 176 
182.556,837 
190. 881.012 
160,226.323 
176,804.573 
191. 13.3,135 
■2o,",.M06.381 
20S,  438. 09ft 
186,141.564 
197,790,043 
196,640,106 
198. 897,178 
-OS,  023,250 
256.*t94,234 
ms,  688, 164 
348,926,000 
.'ii.7,'>.{2.0<» 
M\,  724,381 
444,371.021 
47«.;0.37,2&4 
■51.3.079,809 
614.798,898 
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The  statistics  regarding  the  distribution  of  the  coal  production  of 
t^t'  United  States  for  cnnsiimption  ]i;ivo  l>oen  obtained  only  since 
Iss*/.  The^  are  sliown  in  the  follow  hil:  tablo,  t()<:^('ther  with  the 
value  of  the  product,  the  statistics  of  labor  employed,  and  the  average 
working  time  made  by  mine  employees: 

Dittnbutian,  of  the  anl  prodwi  of  the  UnUed  Staiet^  JS89-1907,  in  thort  tofu. 


Year. 


Ix)ttdcKi  at 
mines  for 
8hlpment. 


Sold  to  local 
trsdoand  used 
by  omployccs. 


  113.770,701 

U».   128,366,965 

191   137, 920.346 

UaS   146,372,018 

tm   lS2,Ml,fi90 

18M   142,833,319 

UB5   Ifi8,3»,289 

UW.   t»,17e,185 

U07   165,608,626 

UW   i»,9eo,ni 

im.   208,764.746 

inO   223.782,088 

im   345,010,92 

  247,6e,862 

  m.m.m 

  296,142,355 

  324,060,447 

1906   341,686,756 

1907  ,   309  4SU1M 


8,608,099 
9,009,285 
8,871.882 
9,704,678 
9.728,815 
8, 764,. 538 
9,665,506 
9,602.927 
9,922,271) 
8,927,514 
9.075.756 
9,077.242 
9,695,.m 
9.781,9Bti 
11,107,917 
16.519,048 
12,208,087 
11,640.238 
13.091,084 


Used  ttt  mines  ' 
(or  Hteam  And 
beut. 


5,382,265 
6,003.953 
6,066,001 
&210,767 
0^712,284 
9,901,200 
6.6n,539 
7,184,832 
6,iMl,4l» 
7,0S1.28» 
.S,fifi2,S&4 
9,189.74<) 
10,379,546 
9,906,861 
12,633,653 
7,876.463 
14,M2, 173 
I4,8i3,m 
l7.Ml.ai3 


Made  Into 
coko. 


13.561,848 
15,331,760 
16,718,440 
17,041,60 
12,960.785 
12.836,373 
18,404,197 
16,132,448 
1^701,08 
22,167;363 
27.247,826 
27,(34,961 
28,314,180 
34,160,730 
33,801,418 
31,278,887 
42,412,828 
46,I80,3(A 
60,2)9,832 


I 


Year. 


I  Total  product.    Total  tiIim, 


acttv*. 


AveraifB 
number 
of  on- 
ployeea. 


1890. 
1891. 

im. 
im. 

1804. 
I8K. 
1808. 
1807. 


1800. 

imi. 
ion. 

1903. 
1904. 
1005. 
1000. 
1807. 


141.229,513 

?!0».V22ti,323 

J  57,  770  f>t\1 

170.  WM.  573 

1.  12 

210 

.■nH.204 

.'>«'*>.  M"".* 

lai.iaxir, 

1.  13  • 

223 

2t,v>.  im 

179.32".»,071 

207.5<'.«.,3.SI 

1. 1*. 

212 

.•{ii.94:« 

182,;C.2,  774 

208.  ^-w.  aw, 

1  \A 

201 

170,741,526 

186. \4\,MA 

1 .  m 

I7S 

:t:o.  20*'. 

193,117,530 

IVJ.79H.04:', 

1 

IX. 

.•{K2.  S79 

191,986,357 

19f.,  040.  Ifi*! 

1  <L' 

IS.-. 

050 

200,229, 199 

198.8ii7,178 

.'J>J 

IT'.t 

:M7.  701 

219.  '»7»i  2f'7 

208.023.2.50 

. 

19U 

401,221 

253.  741.  W'Jt 

250.  UM.  234 

1  01 

214 

410,  CAT, 

1.  14  1 

212 

44H.rM 

2a?,.  -'<ft  sl'i 

348.'J2»>.0f/.l 

1. 19  1 

216 

4K',.  rA4 

.'%)I,5<iM).439 

3»!7. 032.  Ot)9 

1 , 22 

107 

.'.is,  197 

.'i57.354l.41G 

503. 724,. 

1.41 

22<) 

.'.i.<i.2.'"j0 

.^^1.8l6,398 

444,371,021 

1.  2«  i 

202 

.'.IW.  O'J.1 

.W>.  722, 635 

47fi..W.-2<H 

121 

212 

020.  a'is 

414,167.278 

513.079,809 

1.24 

209 

640.780 

480.888,484 

014,798,898 

1.28  ■ 
1 

2S1 

680,498 

In  the  following  table  is  presented  a  statement  showing  liow  the 
coal  production  o?  the  five  principal  States — ^Pennsylvania.  Illinois. 
West  Virginia,  Ohio,  and  Alabama — has  grown  relative]}'  to  the  total 

production  since  1860.  Tbc  statistics  arc  given  for  each  10  years, 
from  I860  to  1900,  and  annually,  from  1901  to  1007,  inclusive.  It 
wiii  be  observed  that  Pennsylvania's  proportion  has  decrea-sed  from 
74  per  cent  in  1860  to  49.1  per  cent  in  1907.  West  Viiginia,  which 
was  not  a  State  in  1860,  contributed  1.8  per  cent  in  1870  and  10  per 
cent  in  1907.  Illinois  produced  5  per  cent  in  1860  and  10.7  per  cent 
in  1907.  Ohio's  porrontage  has  ficcb'ncd  from  8.7  to  6.7  percent, 
while  Alabama's  has  grown  from  0.07  to  a.2  per  cent. 
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Relative  production  of  Penmyhama^  Went  Virginia,  IIUtwu,  Ohio,  aiid  Alabama  to  toi(d 

€ut]nUt  1860-1907,  in  «Aor<  Utm. 


Ymr. 


TotuI  nrodue- 
tlon.  United 


PnnqrlTanla. 


Productioti. 


isao 

1S70 
t6» 
1800 
1900 
1901 

ims 
noa 

11KM 
1906 
1900 
1907 


H,610,(M2 
33.035,580 
71,4a,«70 
157,770.068 
2(»,0!M,027 
.no.  209. 816 
301,500,438 
3S7,366,416 
951pS16,a9S 
8B2,722.fl3S 
414, 157.278 
4(U,363,424 


10,806.G2j) 
9,402,793 
47,074,075 
98,770,814 
137,210.241 
149,777,613 
199,947,862 
177;  724, 246 
m,  004, 996 
100,073,487 
200.S75.617 
235,747,480 


rerconliip? 

of  tOtlll 

produc- 
tion. 


740 
71.0 
flS.9 
iiOwS 
019 
SLl 
«L4 
40.7 
4B.6 
40.0 
48.4 
40.1 


ProdocUon. 


608,878 
1.829,844 
7,304,654 
22,647,207 
24,068,400 
24, 570,  too 
28,337,241 
^406^752 
37;  701,580 
48,200,360 
48^001,583 


l'rn->ii 

produc 
tlon. 


1.S 
10 
4.7 
&4 

&a 
&i 

&3 

9.2 
9.9 

lao 


flHnota. 


Ycttr. 


728,400 
2,tC4,  m 
6,118.377 
15,2^420 
25,70^981 
27.331,552 
82,088,373 
36.057.104 

1904  J  30,475,000 

1905.....   88.434,383 

1006  •.   41.480.104 

1007  f  51,317,146 


1800. 
1370. 
1880. 
1800. 
1000. 
HKH. 
1902. 
1908. 


Frmtuction. 


Percent- 
age of 
totul  pro- 
duction. 


Oblo. 


Production. 


5.0 
7.9 
8.6 
9.7 
9.0 
9.3 

ia9 

10.3 
10.4 

9.8 
10.0 

ia7 


1.^,000 
2,527.2S5 

G,m:m 

11,494.506 
18,^,150 
20,843.807 
23,519,894 
M.  838, 103 
24,400,220 
2S,5S2,»G0 
27,731,640 
32,142,410 


PorcL-iit- 

agf!  of 
totjil  pro- 
duction. 


a7 

7.7 
8.4 
7.3 
7.0 
7.1 
7.8 
7.0 
6.9 
6.5 
&7 
&7 


iVrccnt- 

I'roductlon.  . 

ductloQ. 


10,200 
11,000 
323,972 

8,394,275 
9.099,052 
10.354..^70 
ll.(v74,324 
11.2^,04^ 
11.866.060 
13,107,963 
14.280,454 


ao7 

.03 
.45 

2.6 

3.1 
3.1 

a4 

3.3 
3.2 
3.0 
3.9 
3.0 
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PRODUCTION    OF   COAL   IN  THE   UNITED  STATES  FROM  TH£ 
EARLIEST  TIMES  TO  THE  CLOSE  OF  1907. 

So  far  as  known,  the  first  mention  of  the  occurrence  of  coal  in  the 

United  States  is  contained  in  the  journal  of  Father  Hennepin,  a 
Jesuit  missionary,  who  in  1679  recorded  a  "cole  mine"  on  Illinois 
River,  near  the  present  city  of  Ottawa,  HI.  The  first  actual  mining 
of  coal  was  in  the  Richmond  basin,  Virginia,  about  70  years  after 
Father  Hennepin's  discovery  in  Illinois,  but  the  first  records  of  pro- 
duction from  the  Virginia  mines  were  for  the  Tear  1822,  when, 
accordinn:  to  one  authority.  54.000  tons  were  mined.  Ohio  probably 
ranks  second  in  priority  of  ^inxliK  f ion,  as  coal  was  discovered  there 
in  1755,  but  the  records  ol  pruducLion  date  back  only  to  1838.  The 
mining  of  anthracite  in  Pennsylvania  be^an  about  1790,  and  it  is 
said  that  in  1807  55  tons  were  shipped  to  Columbia,  Pa.  Keports  of 
the  anthracite  coal  trade  are  usually,  begun  with  the  vear  1820,  when 
365  tons,  1  ton  for  each  day  of  the  year,  were  shippetf  to  Phila(lelphia 
from  the  Lehip:h  re<^ion.  Prior  to  this,  however,  m  1814,  a  sliipment 
of  22  tons  was  made  from  Carbondale,  also  to  Philadelphia,  and  in 
the  foUowinff  table  the  production  is  conaideved  to  have  begun  in 
that  year.  It  is  probable  that  the  actual  production  prior  to  1820 
was  between  2,500  and  3,000  tons. 

From  \^\4  to  the  close  of  1907  the  total  quantity  of  coal  produced 
in  the  United  States  has  amounted  to  6,865,097,567  short  tons. 
More  than  55  per  cent  of  this,  or  3,777,579,574  short  tons,  has  been 
mined  in  Pennsylvania,  the  anthracite  production  in  that  State  hav- 
ing amounted  to  1,931,510,321  short  tons,  while  the  bituminous  out- 
put of  Pennsylvania  has  amounted  to  1,846,069,253  short  tons. 

Illinois  rariks  second,  ^vith  h  tnfnl  production  of  645,868, oUO  ton<?. 
and  Ohio  third,  with  492,769,358  tons;  West  Virginia,  althoui^h  not 
coming  into  existence  as  a  separate  State  until  1863,  ranks  fourth, 
with  a  total  jjjmiduotion  in  45  years  of  434,108,539  tons;  Alabama 
comes  fifth,  with  164,734,310  tons;  and  Indiana  sixth,  with  159,440,390 
tons. 

T)k»  following  ta])le  frives  the  production  in  each  State  from  the 
date  oi  earliest  record  to  the  close  of  1907: 
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COAL  FIC!IJ>S  OF  THE  UNITBD  STATES. 

The  coal  areas  of  the  United  States  are  dividrd,  for  the  snko  of  con- 
venieuce,  into  two  <j:reat  divisions— anthracite  and  bituminous. 

The  areas  in  wliich  anthracite  is  produced  are  confined  almost  ex- 
clusively to  the  eastern  part  of  Pennsylvania,  and  usually  when  the 
anthracite  fields  of  the  United  States  are  referred  to  those  of  eastern 
Pennsylvania  are  considered.  Tliis  re<:ion  is  included  in  the  counties 
of  Sus<]nrVuinna,  Lackawanna,  Luzerne,  Carhon  Srhuylkill,  Columbia, 
Northumberland,  Dauphin,  and  Sullivan,  and  underlies  an  area  or 
about  480  square  miles,  in  addition  to  these  well-known  anthracite 
fields  of  Pennsylvania  there  are  two  small  areas  in  the  Rocky  Moun- 
tain region  where  the  coal  has  been  locally  anthracited,  although  the 
production  from  these  districts  has  never  amounted  to  as  much  as 
100,000  tons  in  any  one  year.  One  of  these  localities  is  in  Gunnison 
County,  Colo.,  and  the  other  in  Santa  Fe  County,  N.  Mex.  The  coal, 
although  only  locally  metamorphosed,  is  a  true  anthracite  and  of  a 
good  quality.  In  previous  years  some  coal  which  was  classed  as 
anthradte  was  mined  and  sold  in  New  England.  The  productive 
area  was  confined  to  the  eastern  part  of  Rhode  Island  and  the  coun- 
ties of  Bristol  and  Plymouth,  in  Massachusetts.  This  product, 
however,  is  in  reality  a  graphitic  and  not  an  anthracite  coal,  and  is  no 
longer  mined  for  fuel  purposes.  The  production  in  the  last  few  years 
has  been  included  with  the  graphite  production. 

The  bituminous  and  lignite  neldsarescattered  widely  over  the  United 
States  and  include  an  area  of  something  over  490,000  square  miles. 
The  previous  classification  of  these  coal  areas  as  ])ul)lislied  in  earlier 
volumes  of  Mineral  Resources  of  the  Unitetl  States  has  been  changed 
as  a  result  of  conferences  amon^  the  geologists  working  under  Sir. 
M.  R.  Campbell  in  the  economic  geology  of  coal.  The  areas  are 
divided,  primarily,  into  6  provinces,  as  follows : 

(1 )  The  Eastern  province,  whicli  includes  all  of  the  bituminous  areas 
of  the  Appalachian  region;  the  Atlantic  Coast  region,  wliich  includes 
the  Triassic  fields  near  Richmond  and  the  Deep  and  Dan  rivers  fields 
of  North  Carolina,  and  also  the  anthracite  region  of  Pennsylvania. 
(2)  The  Gulf  province,  which  includes  the  ligmte  fields  of  Alabama, 
Mississippi,  Louisiana,  Arkansas,  and  Texas.  (3)  The  Interior 
province,  which  includes  all  the  bituminous  areas  of  the  Mississippi 
Valley  region  and  tlie  coal  fields  of  Michigan.  This  province  is  suo- 
divided  into  the  EubLem  region,  wliich  eiiibraces  the  coal  fields  of 
Illinois^  Indiana,  and  western  Kentucky;  the  Western  r^on,  which 
includes  the  fields  of  Iowa,  Missouri,  Nebraska,  Kansas,  Arkansas,  and 
Oklahoma;  and  the  Southwestern  region,  which  includes  the  coal 
fields  of  Texas.  The  Mi<  lusjan  fields  are  desi«'nnted  as  the  Nortliern 
region  of  the  Interior  province.  (4)  The  Noriiiern,  or  Great  Plains, 
province,  which  includes  the  lignite  areas  of  North  and  South  Dakota 
and  the  bituminotis  and  subbituminous  areas  of  northeastern  Wyom- 
ing and  northern  and  eastern  Montana.  (5)  The  Rocky  Mountain 
province,  which  includes  the  coal  fields  of  the  portions  of  Montana 
and  Wyoming  wliich  are  in  the  mountainous  districts  of  those  States, 
and  all  the  coal  fields  of  Utah,  Colorado,  and  New  Mexico.  (6)  The 
Pacific  Coast  proviiioe,  which  in<^udes  all  of  the  coal  fields  of  CaUfornia, 
Oregon,  and  WadiiBgtOfn. 
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A  Tiiap  of  coal  lields  of  the  United  States,  so  far  as  known  to  the 
close  of  1907,  prepared  by  Mr.  M.  R.  Campbell,  is  presented  herewith, 
together  with  an  explanation  of  the  map,  a  statement  regarding  the 
character  and  ^eolo^ic  a^e  of  the  coal,  and  the  estimated  tonnage  of 
the  various  fielos.  It  will  be  noted  tliat  Mr.  Campbell  estimates  the 
total  ori^rinftl  supply  at  3.1  o7, 243,000,000  short  tons,  of  which 
2,004,018,000,000  short  tons  are  easily  acce.sHible,  and  1 , 1  :)3,•J2^),000,- 
000  short  tons  are  accessible  with  dilliculty.  The  total  production  of 
the  United  States  to  the  close  of  1907  was  6,865,097,507  short  tons, 
which  represented,  including  the  waste  involved  in  the  mining  and 
preparation  of  coa],  an  exhaustion  of  10,218,000.000  tons,  leaving  still 
nvailMble  1  .<Mi;5,S()(),()()().()00  tons  of  easily  accessible  con),  or  3.147,025,- 
0(K). ()()()  tons  including  that  wliich  is  accessible  with  diliiculty.  The 
(|uuntil^  of  eu.sily  accessible  coal  left  in  the  ground  at  the  cloi»e  of  1007 
was  4,150  times  the  production  for  that  year,  and  2,870  times  the 
exhaustion  represented  by  the  production  of  last  year. 

Brief  descriptions  of  tne  coal  fields  of  each  State  are  given  in  the 
sub.'^equent  pages  in  coiincctinTi  with  the  discussion  of  the  prodnction 
by  States.  For  a  more  extended  description  of  the  coal-])roducing 
areas  of  the  United  States,  the  rentier  is  reierred  to  the  Tweiity-secona 
Annual  Keport  of  the  United  States  Geological  Survey,  Part  tlL 

Coalfields  of  lltt  United  Stale*  atul  their  production,  1903- i9u7. 
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Total  prodaetion  of  ead^  njfion,  1887-1907 ^  in  ihart  torn. 


Areao.....  square  inlles.. 

reor. 

1887  

1888  

1880  

1890  

1801  

1892  

1893....,  

\m  

1805  

1896  

1807  

1898  

18W  

1900  

UOl  

1«B  

1903  

1904  

1905  :,. 

1906  

1807  


Dituminoua. 

Antbrarite. 

• 

Atlantks 
cgsst. 

A^Mlaebtan. 

Northern. 

*519 

210 

60,332 

11,000 

80,548,256 

43,071, (»8 
45, 000,487 
46,468,641 

30,000 
88,000 
40,688 

29,008 

56,888,068 
00,900.246 

02,972,222 

73,008, 102 

71,481 
811407 
67,481 

71P77 

50,665,931 
82,6:17.467 
54,061,121 
61,992,671 
58,066,616 

37,645 

4;5,  sy» 

3»i,  878 
68,tl79 
82,682 

K\.  vn,  v.t^ 

,vl.L^)7,  If.S 
7f..  l.'7S,  7« 
90.  lo7.ii96 

80,307 
77,990 
45,979 
70,002 
112,322 

54,425,573 
52,68f1,7.V 
53,42'J,7Xt 
00,614,201 
87, 406, 819 

103,483 
116,950 
38.938 
28.353 
87,012 

90,748.305 
97,128,220 
114,239,156 
120,843.000 
142,288,908 

98.888 
223,602 
316,722 
084.708 
849,476 

67..'.a<i.,\16 
'  41,407,532 
74,679,799 

i  73,22S.783 

77.  r'.4.i.73 

12.000 
39,206 
;?!<:! 
9,100 
1,667 

160,501,214 
173,274,861 
185,600,161 
182.606,561 

2ii;,f.;«.;c.'j 

1,241.241 
964,718 
1,367,619 
1.. 342, 840 
1,  47;t,2Il 

71,342.660 
, 86.006, 4M 

233.473,624 
986.101, 6S7 

1,346.338 
2.088.888 

Arena  iquiira  milw. 

Ytm, 


Bltumlnoiu. 


1887. 
1888. 
1889.. 
1880.. 

1801.. 

1892. 
l.S!)3. 
1894.. 
1805.. 

1808.. 
1887.. 
1806.. 
1880.. 
1800.. 

1901. 

1H02. . 
1903. 

vm 

1905. 

1006.. 
1907.. 


Eastern. 

Western 
and  Soutli- 
tvestarn. 

1 

R(K-ky  Moun- 
tain, etc 

I'jirific  coast 

aod  Alaska. 

48.800 

57,444 

122,441 

1,880 

14,478,8K3 
19, 173, 167 
16.240,314 
20,075,840 

10,172,034 
11.842,764 
10,0.36.3.16 
10, 470, 438 

3,  (MO.  280 
4,583,719 
5.048,413 

6,205,7.82 

-  8,54,308 

1,385,750 
l..'i(,757 
1.4:j.\914 

20.327,323 
23.001, <i53 
25,502.809 
22,430,617 
28,808,  «0 

11,023,817 
11,635.185 
11, ♦151,296 
11.503.623 
11,740,808 

7. 24.';.  707 
7..'>77.422 
8, 4<w, 

7,i76.ea» 
7.908,594 

1,301,370 
1,333,266 
1,379,163 
1,231.238 
1,340,648 

25,530.867 
26. 414,127 
25,816,874 
33.181.247 

3."..  164 

11,750.960 
13, 1M.050 
13,9SS.436 
15.  .320,  .373 
17,549,528 

7.925,280 
8,854.  IK2 
10.042,7.» 
11.940. 4»>:} 
13,398,556 

1,391.001 
l.<.ll,779 
2.104,643 
2.278.941 

2,705.865 

4i>.  LW.n.M 

52,  lao.soti 

51,682,313 
65,255,541 

19.66.5,985 
Jii.727,495 
23.17l,(i92 
23.273.482 
23,265,730 

ifi.  i-i"..m:. 

16.ySl,054* 
16.344,516 
19,303,188 

2.7':*f>.607 
J.S{4,058 
3.389,837 
3.. 328. 803 
3,055.391 

80.467,660 
71,68B»266 

23,060.848 

22.004,003 
28,829.156 

3,386.740 
3,775^00S 
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&  Indude*  20  squan  mflM  In  Colondo  and  New  Mexico. 


The  f oDowing^  table  shows  how  the  production  in  each  of  the  six 
principal  bituminous  areas  has  developed  since  1887  and  how  the 

percentages  of  the  total  produced  by  each  during  the  last  five  years 
compare  \vith  one  anotnor.  From  this  table  it  appear?^  that  the 
percentage  of  the  total  prodiK  »m1  in  the  Appalachian  distric  t  had 
increaseafrom  63.1 1  in  1887  to  08. 1  in  190t>,  and  decreased  to  67.51  in 
1907.  The  Eastern  region  of  the  Interior  Province  increased  its  per- 
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c^ntage  of  tho  total  from  16.50  in  1887  to  18.13  in  1007.  and  tho 
Rocky  Mount  am  region  from  4.15in  1887  to  6.44  in  1906,  ami  decrea.st'd 
to  6.06  in  1907.  The  Western  region  of  the  Interior  Trovince,  wliich 
in  1887  contributed  11.49  per  cent,  produced  only  6.80  per  cent  in 
1907. 


pToduclion  oj  the  six  principal  bitaminoiis  coal  regiona  in  1887,  190Sf  1904,  1906^  1906, 

and  1907,  compared,  in  tAort  toiw. 
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RANK  OF  COAIi*PBODUCING  STATES* 

In  the  followint<  t;il)l(  ilu  ('oal-produrin£>:  States  are  arranged 
according  to  rank  in  i'JUb  and  1907,  first  in  the  quantity  of  coal 
produced  and  then  aceording  to  the  yalue  of  the  product,  with  the 
percentage  of  hoth  quantity  and  value  contributed  hj  each  State. 

It  will  be  noted  that  West  Virginia,  which  in  1906  supplanted 
Illinois  as  second  in  rank,  dropped  back  to  tbird  place  in  1007.  Tbe 
suspension  of  mining  operation.s  in  the  sprin*:  of  1906  was  general 
throughout  the  coal-producing  districts  of  Hhnois,  and  affected  West 
Yiiginia  but  little,  giving  the  latter  State  the  lead  over  Illinois  of 
1,810,246  tons.  In  1907.  witli  peace  reigning  generally  throughout 
the  coal-mining  regions,  IlUnois's  produ(  ti(3n  incmased  9,837,042  short 
tons,  whereas  West  Virginia  showed  an  increase  <>r<)nlv  4,801 ,233  short 
ton.s,  so  that  Illinoi.s  in  1907  led  West  Virginia  by  3,225,563  ton.s. 
These  two  States  will  probably  be  rivals  for  second  place  for  some 
yeaiB  to  come.  Ohio  continued  to  rank  fourth,  and  Alabama,  Indi- 
ana, Colorado,  Kentucky,  and  Iowa  maintained  the  same  relative 
ranks  a.s  they  did  in  1906.  Kan.sn.s,  however,  has  advanced  from 
twelfth  to  tenth  pbuM*.  .sunplantinp:  both  Teiines.'^ee  and  Wyoming. 
The  record  for  19U7  showed  that  tbe  com])ined  production  of  anthra- 
cite and  bituminous  coal  in  Pennsylvania  amounted  to  49.1  ]>er  cent 
of  the  total  in  quantity  and  51 .9  per  cent  in  value.  lUinois  s  |)i  (>duc- 
tion  represented  10.7  per  cent  of  the  total  in  quantity  and  8.9  per  cent 
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in  value.  West  Virginia  contributed  10  per  rent  in  quantity  and  7.8 
per  cent  in  value,  and  Ohio  G.7  per  rent  in  quantity  and  5.7  per  cent 
m  value.  None  of  the  other  States  produced  as  mucli  as  5  per  cent 
of  the  total. 

Hank  o/  coal-producing  StaUi  in  I906t  leith  quantUff  and  value  o/  product  and  percentage 
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KINDS  OF  COAI4  PKODUCED  IN  THE  UNITED  STATES. 

In  the  general  discussion  of  the  coal  product  ion  of  the  United  States, 
only  two  divisions  are  considered,  unLluaciLe  and  hituiniuous,  the 
latter  product  including  the  small  anthracite  output  of  Colorado  and 
New  Mexico.  In  the  bituminous  production,  however,  in  addition  to 
the  small  Rocky  Mountain  outj)ut  of  anthracite  is  also  included  the 
produf'titm  of  coals  generally  classed  as  semiantliracite,  semibitumi- 
nous,  cuiinel,  })lock,  splint,  and  lignite  or  subbituininous.  In  the 
'  following  table  the  production  of  these  varieties  of  coal  in  19UG  and 
1907  is  reported  as  prepared  from  the  schedules  returned  to  the 
Survejr.  It  should  be  stated,  however,  that  this  classification  makes 
no  claim  to  technical  exactness.  It  has  been  compiled  from  tlie 
replies  of  the  producers  to  the  iut|uiry  '  'Band  of  coal  produced  "  on  th© 
schedules,  and  such  replies  are  m  some  minor  cases  babied  on  quite 
uncertain  knowledge.  It  is  believed,  however,  that  in  this  classifica- 
tion the  quantity  of  each  kind  of  coal  produced  is  approximately 
indicated.  It  is  sufficientlv  correct  for  practical  purposes  and  shows 
that  in  addition  to  tlie  promirtidn  of  antnracite  in  Pennsylvania  there 
were  42,222  tons  of  anthracite  mined  in  Colorado  and  19,870  tons  in 
New  Mexico.  Semianthracite  coal  is  reported  from  Virginia,  Okla- 
homa, and  Arkansas,  the  semianthracite  production  of  the  Bemice 
Basin  in  Pennsylyania  having  been  included  in  the  anthracite. 
Bituminous  coal  was  produced  in  26  States  and  Territories,  and  forms 
by  large  odds  the  greater  part  of  the  total  production.  Semibitumi- 
nous  coal  is  produced  in  15  States.  West  Virginia  leading,  with  Penn- 
sylvania second,  Marvland  third^  Wyoming  fourth,  and  Colorado  lii  th. 
Wyoming  leads  in  the  production  of  ligmte  or  subbituminous  coal, 
more  than  50  per  cent  of  the  total  production  of  this  kind  of  coal  in 
1907  being  from  Wyoming.  Nearly  70  per  cent  of  the  State's  produc- 
tion is  classed  as  lignite  or  subbituminous  coal.  It  should  be  stated 
in  this  connection  that  the  classilication  of  what  wah  formerly  called 
'black  lignite"  of  the  Rocky  Mountum  States  is  erroneous,  as  it  is 
entirely  custinct  from  the  true  lignites  or  brown  coals.  These  coals 
are  not  lignites  in  chemical  composition,  in  color,  or  in  physical  char- 
acteristics. Tliey  He  between  the  lignites  or  brown  coals  and  the  tnie 
bituminous  cnal^.  tmd  in  order  that  a  proper  distinction  may  be  made 
the  term  '*8ul)bituminous"  has  been  adopted  by  the  Geological  Survey 
as  properly  appUcable  to  them.  It  is  in  this  variety  of  coal  that 
Wyommg  leaos,  Colorado  coming  second  and  New  Mexico  third.  A 
part  of  tlie  California  and  Oregon  product  should  aKso  be  included 
under  the  head  of  sul)bituminnus.  The  principal  producers  of  true 
lignites  or  l^mwu  coals  are  Texas  and  North  DaKota.  The  compara- 
tively small  production  of  caunel  coal  waii  obtained  from  9  States  in 
1907,  Kentucky  leading,  with  Indiana  second  and  Peimsylvania 
third.  West  Yirsinia  is  credited  with  over  96  per  cent  of  the  Jjroduo- 
tion  of  splint  cofll,  while  80  per  cent  of  the  block  coal  is  produced  in 
Indiana. 
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I.ABOR  STATISTICS. 


In  the  following  tables  are  shown  the  number  of  men  employed 
niv]  the  average  time  worked  in  the  coal  mines  of  the  United  States 
durnii;  the  last  5  years,  by  States,  and  the  total  number  employed 
in  the  anthracite  and  bituminous  mines,  with  the  average  working 
time  since  1890.  The  total  number  of  men  employed  in  1907  was 
680,492,  against  640,780  iii  1906,  and  626,035  in  1905.  Of  the 
total  number  of  employees  in  1907.  513,258,  or  a  httle  over  7.5  per 
cent,  were  in  the  bituminous  mines,  and  167,234,  or  not  quite  25 
per  cent,  were  employed  in  the  anthracite  mines  of  Pennsylvania. 
The  average  number  of  days  worked  by  the  anthracite  miners  in  1907 
was  larger  than  in  any  of  the  last  18  years.  There  were  only  two 
years,  1899  and  1900,  in  which  the  number  of  days  made  by  tlie  bitumi- 
nous workers  equaled  the  record  made  in  1907.  The  anthracite 
miners  in  1907  averaged  220  days,  and  tlie  bituminous  workers  234 
days.  The  average  number  of  days  for  all  the  mine  workers  was  231 , 
against  209  in  1906  and  212  in  1905. 


Digitizeu  Lj  oOOgle 


42 


MIKEBAL  BES0UBCE8, 


Digitizeu  Ly 


COAL. 


48 


From  the  sta^ti^  presented  in  the  preceding  table  and  tbe 
totals  (if  production  in  the  earlier  pages  of  this  report,  the  fnllo^v- 
ing  table  has  been  prepared,  showing  the  average  annual  and  daily 
tonnage  per  man  iroin  1890  to  1907.  Tliis  table  sliows  that  in 
1890  the  average  annual  production  per  man  employed  in  the  anthra- 
cite mines  of  Pennsylvania  was  369  short  tons,  while  the  average 
dailv  tonnage  per  man  was  1.85.  There  was  a  generally  increasing 
tendency  in  the  productive  capncity  per  mon  por  day  in  thf  anthra- 
cite fields  up  to  1899,  when  the  average  tonnage  per  man  per  day 
reached  2.5.  It  then  began  to  fall  oil"  until  in  1905  the  average 
was  2.18  tons.  The  records  in  1906  and  1907  showed  an  improve- 
ment over  that  of  1906.  In  the  production  of  bituminous  and  lig- 
nite coal  the  average  yeariy  tonnage  per  man  in  1S90  was  579  tons 
and  the  daily  average  tonnaire  ppr  man  was  2.56.  There  has  been  a 
tendency  toward  improvement  in  tiie  daily  tonnage  per  man  during 
the  18  years  included  in  this  table,  the  best  daily  record  being  made 
in  1906,  with  3.36  tons  per  man  per  day.  In  1907  it  was  3.29  tons 
per  man  per  day.  ^  The  yearly  tonnage  in  both  the  anthracite  and 
bituminous  mines  in  1907  was  the  largest  record,  being  512  tons  per 
man  in  the  anthracite  region  and  769  tons  in  the  bituminous  mines. 
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34(1.  2.3.i 

225 

2.94 

064 

1902  

UH.  141 

IKi 

2.  40 

27'J 

370,O.'i<'. 

230 

3.06 

703 

1903  

1.50. 4&3 

'JOt.i 

2.  41 

Ml 

4lo,  77* 

225 

3.02 

680 

1904  

155.861 

■.1 1 1 

2.35 

469 

437,832 

202 

3.15 

637 

1905  

165,406 

2. 18 

470 

460.629 

211 

3. 24 

684 

1906  

102.355 

2.26 

m 

478,425 

213 

3.  •Jtt 

717 

220 

2.33 

512 

513,258 

234 

3a  29 

760 

Tn  connection  with  the  siaiisucs  of  labor  employetl  in  the  bitumi- 
nous coal  mines  of  the  United  States,  the  Geological  Survey  has  during 
the  last  5  or  6  years  included  in  its  schedule  an  inquiry  as  to  the 
number  of  hours  constituting  a  day's  work.  It  will  be  remembered 
that  b}'  the  terms  of  the  award  of  the  Anthracite  Coal  Strike  Com- 
mission, wliich  terminated  on  March  31,  1906,  the  anthracilc  conl 
mines  of  Pennsylvania  were  placed  upon  a  9-hour  basis  for  all  com- 
pany men,  or  those  working  by  the  day,  with  the  exception  of  hoisting 
eugmeers,  other  engineerB,  and  pumpmen,  who  were  allotted  8  hours 
for  a  day's  work.  No  number  or  hours  were  prescribed  for  the  miners 
themselves,  for  tlie  reason  that  in  the  anthracite  ref]:;ion.  as  in  the 
bituminous  regions,  practically  all  the  coal  is  mined  by  contract  at  so 
much  per  toUi  or  per  mine  car,  by  yardage,  or  by  other  basis  of 
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iiiPHsiiroment  of  the  coal  iiuned.  By  an  agreement  between  the 
operators  and  the  representatives  of  the  miners  the  award  of  the 
Strike  Commissioii  has  been  extended  without  change  for  another 
term  of  3  years,  or  until  March  31,  1909. 

Hie  statiatics  for  the  bituminous  mines  show  that  in  the  States 
where  the  miners  arc  morr  thnrmighly  or^^rtnized  the  S-hour  day  pro- 
vails.  Throughout  the  central  and  western  liclds,  for  instance,  and 
in  Ohio  and  Micliigan,  by  far  the  larger  number  of  miners  have 
worketl  8  hours  a  day  for  several  years.  In  Pennsylvania  there  were 
in  1907,  96,667  men  employed  at  SOO  bituminous  mines  who  worked 
8  liours,  against  92,082  men  employed  at  744  mines  in  1006,  and 
60,297  men  employed  at  669  mines  in  1905.  Tn  Ohio  44.7.13  men 
out  of  a  total  of  46,833  worked  8  hours,  and  in  Illinois  G().2{iS  out  of 
a  total  of  05,581,  in  Lidiaua  18,323  out  of  a  total  of  21,022,  in  Iowa 
15,171  out  of  a  total  of  15,585,  in  Missouri  8,079  out  of  a  total  of  8,448, 
in  Michigan  3,939  out  of  a  total  of  3,982,  in  Kansas  10,980  out  of  a 
total  of  12,439,  and  in  Oklahoma  8,079  out  of  a  total  of  8,398  worked 
8  hours  a  day.  During  1907,  through  missionary  work  in  the  State 
of  Wyoniin'',  the  minea  of  that  State  were  organized,  and  whereas  in 
1906,'  5,5UU  men  out  a  total  of  5,934  worked  10  hours,  in  1907,  6,382 
men  out  of  a  total  of  6,646  worked  8  hours.  The  9  or  10  hour  day 
prevails  more  than  the  8  hour  day  in  Alabama,  Colorado,  Kentucky, 
Maryland,  New  Mexico,  Tennessee,  Virginia,  and  West  Virginia. 

There  are  so  ninny  influences  affecting  the  production  of  coal  in  the 
different  States  that  it  has  not  been  possible  to  draw  any  reliable  con- 
clusions in  regard  to  the  effect  of  the  length  of  the  day's  work  upon 
the  intensity  of  labor,  though  some  aTera&jes  are  presented  in  the  fol- 
lowing pages  which  may  or  may  not  indicate  the  tendency,  in  this 
particular.  Principal  among  the  influences  is  the  rapidly  increasing 
use  of  niinin<^:  inarliiner^^  amonf^  the  bituminous  mines  and  other 
mechanical  euuipnu  ni  wliich  has  for  its  object  the  cheapening!:  of  pro- 
duction and  tlic  increase  of  output  per  man.  1  iic  must  striking  facts 
presented  have  been  the  decreased  production  per  man  per  day  in  the 
anthracite  region,  where  mining  machines  are  not  employed  (excep- 
tions being  noted  in  1906  and  1907),  and  the  increased  output  per 
man  per  day  in  the  bituminous  districts,  which  is  dne  in  most  ]n\rt  to 
undercutting  machinery.  It  is  interesting:  to  note  that  in  Wyonnng, 
where  the  length  of  day  was  reduced  from  10  hours  in  1906  to  8  hours 
in  1907,  the  average  production  per  man  decreased  from  3.68  to  3.42 
per  day  per  man,  ana  from  1,033  to  941  for  the  year. 

In  tne  following  tables  the  figures  are  given  for  the  more  important 
States,  the  ones  omitted  having  too  amaii  a  production  to  be  of  any 
interest  in  this  report: 
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1006. 


BtttA  or  Tanttoiy. 

81ioim« 

9taoan. 

lObiOon. 

An 

othan.* 

MlnM. 

ItaL 

MlltH. 

Ifan. 

MttL 

Man. 

^I;f>i|'-                  s  ■  

27 
55 
07 
182 

280 
70 
195 
141 

U) 

l,09fi 
4.282 
6  5.259 
6  60,081 
19,842 
7,824 
14,809 
12,<iOt> 
4,171 

37 

7,808 

01 

'11,258 

393 
16 

232 
1,217 
1,028 

179 

363 
1,266 
1,188 
80 

774 

106 

112 
SO 

1.  1n5 
10 
3. 427 

2:»4 
528 
13 
5 

m 

1.711 
401 

Illinois  ;  

9 
9 
2 

3 
2 
7 
66 
1 

«i55 
(ilO 
100 
167 
20 
94 
3.972 
00 

48 

1 

6,222 
30 

'ndian  1M|MP^    

4 

1 

3 

70 
46 

81 
8 
309 
6,041 
6,888 

27 
134 
2K 

8 

*l 

'K^l 
1 

744 
4 
10 
12 
0 
29 
48 
2 

3.941 
s,045 
6  2,208 
78 
47 

44.0U3 
4 

6  92,082 
24(i 
1,817 
1,.554 
106 
6  4,170 
6  2,510 
8 

0 

1 
2 
4 
8 

as 

86 
24 
38 
174 

6 

80 

1(1 
20 
3 
2 
190 
31) 
H 
1 

31 
•) 

30S 
29 

1.856 
323 

7i. 
11*.'". 

:«).K9.'i 

4,034 
703 

3 

4,2«»4 
13 

31.531 

233 
79 

25.t>9.5 

TTUh  

m 

1 
5 
4 

190 

2 

2 
727 
106 
15,208 
25 

2.842 

291,462  1      67U  ^  02,656 

918 

108,  SU)  1  14,799 

1007. 


1,W4 

4.970 

3.420 
60.2t» 
18,323 
15.171 
10,980 

4,610 

84 

S,88B 

84 

18,943 

8,113 

US 
3.M8 
4.684 
2.680 

404 
1.388 
1,011 

108 
43 

815 

457 
208 

175 
134 
60 

8 
8 

812 

678 

54 
1 

7,439 
4 

1 

10 
71 
5 

io 

15(i 
4,608 
84 

1 
97 
57 

10 
6,842 
5,608 

27 
149 
20 
8 
11 
490 
83 
3 
800 
13 
5 
16 

3,939 

H.  079 
2,732 

79 
SO 
44,733 
8.079 
184 
96,667 

I,  561 
1.463 
2.046 

0 
1 
4 
6 
4 

■<\ 
3 
2H7 
119 

68 

Ohio  

14 

17 

li 

2,584 
.304 
31 
194 

30 

60 
2,016 
125 

260 
75 
1 

24.883 

fi,9(W 

196 
27 

IC. 

35,355 
3,379 
2,202 

6,390 
144 
512 
167 
30 
346 
11,760 
66 

7 
1 

166 
6 

H.)',l 

13,386 
197 

42 

5,791 

41 
35 
87 

5,594 
1,879 
6,382 

322 

32,005 

2,048 

808,232 

664 

54,048 

mo 

116,776 

38,397 

a  Including  mines  not  reporting  lioura  per  day.        6  inoluding  day  men  who  wodc  10  hoofi. 
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In  the  following  table  is  presented  a  statement  of  the  average  pro- 
duction per  man  per  dav  and  per  year,  compared  with  the  average 
number  of  days  worked  oy  each  man  and  the  hours  per  day  reported 
by  the  majority  of  mines  m  the  important  coal-producing  States  dur- 
ing the  last  3  years.  It  is  not  daimed  that  this  statement  indicates 
accurately  tlu  etfeet  the  number  of  hours  per  day  exerts  upon  the 
intensity  uf  labor,  because  the  conditions  vary  materially  in  tlie  dif- 
ferent States*.  In  Utah,  for  instance,  where  8  liours  is  tlio  prevailing 
length  of  the  lalxir  day,  the  aven^  tonnage  per  man  is  high,  although 
there  was  a  decided  falling  off  in  1907  as  compared  with  any  of  the  ' 
3  preceding  jeaj:s.  In  the  production  of  Pennsylvania  bituminous 
coal,  in  Hhnois  and  in  Ohio  (in  all  of  whirli  tVio  H-hour  day  prevails), 
the  average  production  per  day  per  man  ranged  from  3.45  to  3.60. 
On  the  other  hand,  in  Maryland  and  West  Virginia,  where  the  mines 
were  operated  on  a  10-hour  basis,  the  production  was,  respeetivelv, 
3.58  and  3.54  tons  per  day  per  man.  In  Wyoming,  as  previouslj 
stated,  the  length  of  the  worfeing  day  was  reduced  from  10  hours  in 
1906  to  8  hours  in  1007,  and  the  average  production  for  each  em- 
ployee fell  off  from  3  68  to  3.42  tons  per  day. 
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IiABOR  TROUBUSS. 


So  far  as  the  controversies  between  employees  and  employer  were 
concemedjjthe  year  1907  was  the  banner  year  in  recent  coal-mining 
histoiY.  There  was  odIt  one  year  (1901)  in  the  Jast  9  in  which  there 
were  fewer  men  on  striKe,  and  in  that  year  the  time  lost  was  more 

than  that  of  1907.  Compared  ^4th  1906,  the  year  1907  stood  out 
with  particular  pmminence,  the  former  year  having  witnessed  one 
of  the  most  peculiar  controversies  in  the  history  of  the  industry. 
There  was  more  time  lost  in  1906  than  in  any  jear  for  which  the  sta- 
tistics of  this  character  have  been  prepared,  with  the  single  exception 
of  1902,  a  year  made  famous  by  the  great  strike  in  the  anthracite 


the  organized  bituminous  States,  nii<  t  there  ^Yere  not,  as  such,  any 
''strikes"  of  moment  in  1906.  The  idleness  was  due  to  a  peaceful 
suspension  of  mining  operations  on  April  1,  pending  an  adjustment 
of  the  wage  scale.  There  was  no  strike  order  issued,  the  men  bein^ 
simply  requested  to  cease  work  until  the  wage  questions  were  settled. 
Bot^i  miners  and  operators  had  been  prepared  for  this  for  months  in 
advance,  nnd  there  was  no  serious  interruption  to  other  lines  of  busi- 
ness becau>e  of  the  scarcity  of  coal,  although  prices  were  advanced 
to  a  considerable  extent.  When  in  June  mining  w'as  resumed  in  tiie 
bituminous  regions  it  was  under  an  agreement  signed  for  2  years,  or 
until  March  31,  1009.  In  tlie  anthracite  region  of  Pennsylvania 
miners  fomiulated  denianfl-  for  certain  chnn.rf's  in  their  conditions 
of  employment,  but  as  the  region  had  been  |>(  at  fful  and  prosperous 
for  3  years  under  the  awards  of  the  strike  comnussion,  the  operators 
declined  to  entertain  the  demands  and  simply  proposed  a  renewal  of 
those  awards  for  another  term  of  3  years.  After  an  idleness  of  about 
G  weeks  this  proposition  was  finally  accepted  without  amendment  by 
the  miners. 

The  most  prolonged  strikes  in  1907  were  in  two  States  in  which  the 
miners'  organization  was  not  strongly  intrenched,  namely,  Alabama 
and  Kentucky.  In  Alabama  there  were  80  men  idle  for  an  average 
of  46  days,  and  in  Kentucky  1,326  men  were  idle  for  an  average  of  41 
days.  The  total  number  of  men  idle  in  1907  was  32,640,  and  the 
average  time  lost  was  14  days  per  man.* 

The  statistics  of  labor  troubles  in  the  coal  mines  of  the  United 
States  in  1906  and  1907,  by  States,  are  presented  in  the  following 
tables: 


region  of  Pennsylvania,  and  by 


athetic  or  coordinate  strikes  in 
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StaUitict  oj  labat  $irikiu  in  (Ae  coal  wxmm  oj  the  United  Stat$$  in  1906  and  1907. 


BtattB  or  Territory. 


Akbama. 
Arkansas. 

Colorado. 


Iowa. 


Kentucky..,.,^  

Marvlano.  

Mutlinai^^*. —  

Missouii.......  

Moil  tuQ^^^^a^ 

bhio....i»....-.I'!II!"""""! 
Okiahof  .(HlflUll  TMrttOffj).. 

OrBgon..   

Penosyl^Miiik.^........  

Tonnf»ie|u»..».  

Tfxas. .  ........ ......... 

I  t.ah  

Y«t  Vfrglato...  


Totiil  bitiiniinoiis . . 
PigonsylvHnia  auihraeiie. 


Grand  toUl. 


1908. 


NimiU-r  of 
tnoii  on 
■trike. 


840 


Total  days  number  of 


loat. 


days  loat 


1907. 


Number  of 

mi  ll  (III 
strike. 


6,576 


12 
76 


15.  VT.-, 
7,9(^ 
11,827 
1.242 
M) 
3,^ 
6,212 
230 

;i7 

87,636 
7,>73 


2,<«IO,."j25 
7(;nt.422  I 

44, sr.'  ' 

4S.'<,7't(i 

7, aw  I 

92 

fi86,fiM 


1,980 


3,941,838 
1,188 
9,946 


4,101 
2S1 


2ii,;«M 

161,  OSl* 


372,343 


128,794 
8,778 


13,242,905 

5,l»r>8,443 

19,201,348 


58 

ti3 
28 

3G 
10 

KN 
7H 

31 
2 
71 
73 


86 
7 
7 


80 

95 


63 
37 


80 
1,185 
215 
5,255 
3,178 
1,621 

1,31-- 

.'iIO 

•M 

777 
30 
82 
6,367 

2.5 
6,447 
284 
270 
148 
484 
817 
1,785 


I  Average 
Total  daya  plumber  of 


loat. 


3,600 
35,835 

6,378 
35,191 
42,842 

8,265 

16,  a57 
.V?,c»16 
13,770 

1,325 
8,222 
fiOO 

IIO.IJI 

17,  (fiJ 

.V.»,h34 
4.72''> 
l,tilO 
,V»J 
S,r,l4 
»,74» 

22,000 


32,540  462,392 


days  lost 
permaii. 


45 

30 
30 

7 
13 

5 
18 
41 
97 

6 
U 
90 

9 
17 
26 

9 

9 
17 

6 

4 
IH 
16 
19 


14 


51.5 


32,540  1  462,3112 


1 


14 


A  summan'  of  the  statistics  of  strikes  in  the  coal  mines  of  the 
United  States  since  1899  is  given  in  the  following  table: 

Summtffff    labor  $tnke»  in  tin  tod  mimu  <4  ^  UnUed  SUOtif  1899^1907, 


Ymt. 

Nomborof 
men  on 
Btrtke. 

Total  work- 
ing days  lo8t. 

Avi'rago 
tiiimU^r  of 
days  loat 
|)or  man. 

4.''.,W1 
131,')73 

2, 124, 1.^4 
4,87H, 102 

733, 
16,672,217 
1,. 34!, 031 
3,;VH..',.S30 

7'.»»j,  73.') 

4»i 

37 

20,. 

3.5 
83 

200, 4.''.2 
47,4hl 

/  ( ,f*tl 

28 

44 

37,;VI-' 

21 

1906  

:t7..',:M3 

19,201, 34M 
462,392 

.M.5 

32,540 

14 
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COAIi  MINED  BT  MACHINES. 

In  1907,  as  for  several  years  past,  one  of  the  notable  features  pre- 
sented by  the  statistics  of  Dituminous  coal  production  was  the  growth 
exhibited  in  the  use  of  machines  and  in  the  quantity  of  coal  won  with 
them.  The  number  of  mining  machines  in  use  inert  ased  from  10,212 
in  1906  to  11,144  in  1907,  while  the  machine-mined  product  increased 
from  118,847,527  short  tons  to  138,547,823  short  tons  in  1907,  an 
increase  of  19,700,296  tons,  or  16.58  per  cent.  The  percentage  of 
the  maehinermined  product  to  the  total  produ  tion  of  the  States  in 
wliich  mining  machmes  were  in  use  increased  from  35.10  to  35.71, 
and  the  increase  in  machine-inined  coal  was  equal  to  38  per  cent  of 
the  total  increase  in  the  production  of  bituminous  coal  in  1907  over 
1906.  The  statistics  for  the  last  3  years  also  show  a  considerable 
increase  in  the  production  of  coal  for  each  machine  in  use,  the  average 
production  for  each  machine  having  increased  from  10,258  short  tons 
in  1904  to  11,258  short  tons  in  1905,  11,638  sliort  tons  in  1906,  and 
to  12,381  short  tons  in  1907.  Of  the  11,144  machines  in  use  in  1907, 
6,227  were  of  the  pick  or  puncher  type,  4,652  were  cham- breast 
machines,  and  265  were  long-wall.  In  the  number  of  machines  in 
use  and  in  the  quantity  of  machine-mined  tonnage,  as  in  the  total 
production  of  coal,  Pennsylvania  stands  well  in  the  lead,  with  44.3 
per  cent  of  the  number  of  machines  and  44  p»»r  rp?it  of  the  machine- 
mined  i>n>fliH  t  in  1907.  The  quantity  of  coal  uuned  by  macliines  in 
Pennsyivuiua  in  1907  was  60.771,157  short  tons,  against  54,140,314 
tons  m  1906.  Ohio's  macnine-mined  production  amounted  to 
24,843^616  short  tons  in  1907,  against  20,004,416  tons  in  1906.  West 
Virgima  ranks  third  in  tlie  machine-mined  tonnage,  with  a  total  of 
17,r>'27.9-25  short  tons  in  1907  and  15.565,113  tons  in  1906.  The 
produc  uttii  of  mtichine-niined  coal  in  Illinois  in  1907  was  15,134.401 
short  tuns,  against  11,585,419  tons  in  1906.  Ohio,  the  fourth  in  rank 
amon^  the  coal-producing  States,  stands  first  in  the  percentage  of 
mac  hiue-mined  coal  to  the  total  product,  77.29  per  cent  of  Onio'a 
product  in  1907  liaving  been  machine-mined.  Kentucky  ranks  sec- 
ond in  tiie  percentage  of  machine-mined  coal  in  1907,  with  51.19  per 
cent  of  the  total. 

The  statistics  in  regard  to  the  coal  mined  bv  niacLdnos  duiiug  the 
last  fiT-e  years  are  shown  in  the  following  table,  together  with  the 
number  of  machines  used  in  each  State,  the  number  or  tons  mined  by 
machines,  the  total  production  of  the  States  in  which  macliines  were 
used,  and  tlie  percentage  of  the  machine-mined  product  to  the  total 
of  those  States: 


Digitizeu  Lj  vjO< 


GOAL. 


51 


I 


S  S 


So 


S"-*  o  s  "5  •  - '  -  ~  ^ 


1^ 

00 


s 

a: 


S  9 


12  S 


Km  ro 


ii 


8 


S 


J5 


o 


CO 

?5 

1 

of  in« 

1 

2  1 

S 

3 

• 

i 

•0 

S5 

jr 

g 

w 

O 

S 

s 

CO 


II 


5 

c  c 


5^  c  • 

;  te  u  3  <  5  c  ^ 


^  c 
*  ?  ». 

c 


3 

o 


tiiiiiiiillll^ 


Digitized  by  Google 


52 


MIKERAIi  BE80UB0B8. 


8flS'^  8<'fid«  81:  t 


eot^  tic* 


^  M  CO S  co9 


8S 


1^ 


8S  ^ 


5-  I  * 

»  — ■ 


est^<co»'0'-ie>3>-i 


9£i 


•^r ^t^^i  Srz     r.  i.  rj 
1^  *r  — .  ^i  I  -  —  -r  .i 
T  3C     Pi  i-i  ac  M  — 

||jg«tetCV  «  V  »N  »i 


J  «  S  ?5  ri  at'  ui  «  —  «  5s 
t-  *  f I  iM  fi  fi  — 


ci  c  h.  r>.  o 


8"5S-»- 


X  c  d  t~  —  'T  «i" 

ri  fi        —     ri  — 

ri     c-i  ri  1^.  r  Oi 

^^  'J-  i  c.  I  -  —  "T 


82 


*     '  '  ' 


o 
*-> 

r 

^  ; 
li 

c 

53  eS 
2  > 


f5S 

CO 


as 


m5i 


o 


I 


■ 


;cl  by  Google 


COAL. 


58 


In  the  following  table  are  shown  the  number  and  kuids  of  machines 
in  use  in  each  State  in  1906  and  1907: 

Number  and  kindg  of  machine*  in  tue  in  1906  and  1907,  by  States  and  Territories. 


State  or  Territory. 


1006. 


Alabama. 

Colorado. 
Illlnots... 


Pick. 


Iowa. 


Kentucky  

Maryland  

lOdiigan  

Mluouri  

Montana  

New  Mexico  

North  Dakota  

Ohio  

Oklahoma  (Indian  Territory). 

Pennsylvania  

Tenneuee  .*.  

Tezaa  

Utah  

Virginia  

Waahincfton  , 

Wert  VTtKlnla  

Wjromlng  


Total   5.911 


177 
NO 

874 

134 
11 
6 

419 
45 
88 
4 

70 


Chain  Long 
braajit.  waU. 


61 

51 
171 
329 

14 


10 
3 

18 
9 


TotaL 


141 

18 

112 
9 
1 

10 


175 


22 


44 


II 
1,081 
11 

1.393 
14 


33 


571 
48 


27 


19 
2 
3 
1 


238 
141 
1,048 
471 

34 
6 
600 

45 
110 

48 

76 


1907. 


Pick. 


744 

.34 

4  11) 


11 
1.2W 
29 
4.51.'i 
128 
12 
2 
37 
1 

1.322 
83 


152 
103 
836 
147 
16 
3 
475 
43 
00 
4 

76 
3 


Chain 

liri'!i>'t 


42 

58 
243 
308 
9 
3 
206 


109 

.372 
120 
10 
3 
26 


42 
4 

10 


617 
45 


12 
1.213 

3 

1.547 
14 


2 
51 


853 
33 


3 
14 

1 

58 
8 


28 


1 
54 


6 
1 

21 
3 
3 


luUU. 


197 
175 
1.080 
513 
33 
0 
708 
43 
103 
63 
80 
8 
13 
1.328 
11 
4,940 
137 
13 
5 
77 


157  010,212  I    6.227  4.a.')2 


03 

2tVi    I'  11.144 


1.533 


•  Indadeo  11  pick  and  26  chain  shearing  machines. 

*  Includes  20  pick  and  268  eh&in  sboaring  iimchines. 

The  statistics  relating  to  the  use  of  mining  machines  were  first  col- 
lected bv  the  Survey  for  the  year  1896.  Tlie  inquiries  at  this  time 
asked  also  for  reports  on  the  number  of  macliines  in  use  and  the 
Quantity  of  coal  won  by  them  in  1891,  five  years  previous.  From 
tne  returns  to  the  vSurvev  since  1896,  the  results  or  which  in  detail 
have  been  published  in  the  precetiing  volumes  of  Mineral  Resources, 
the  following  table  has  been  prepared  showing  the  development  in 
the  mechanical  mining  of  bituminous  coal  since  1891: 

Production  of  coal  by  viachxnes  in  the  United  Stales  since  1891,  in  short  tons. 


Year. 

•NiimU'rof 
niHchinPB 

In  use. 

Total  ton- 
nage won  liy 
maelUues. 

un  

545 
1.4<6 

\.SXA 
2.622 
3.125 
3. 907 
4.341 
5,418 
6,658 
7.663 
9,184 
10.212 
11,144 

fl.211.7.T2 
If..  424. 932 
22.  fi49,  '220 
32.413,144 
43.W13.933 
52.7M..123 
.57.M3.335 
WI.R11..-.S2 
77, 974.  MM 
7H.fiOfi.997 
l(tt..W>.4.'i2 
1IS.H47,527 
137.073,701 

1806  

1807  

!»::::;;::::::::::::::::::::::::::::::::;::::::::::::::::::::::: 

Avenge 

prodiirtlon 
fort'ach 
macblne. 


11.3i«8 
11.373 
ll..'»79 
12.3fi2 
14.(K>K 
13.510 
13.325 
12.848 
11.712 

10.  2.".» 
U.i'.S 

11.  »V38 
12..1KI 


It  would  seem  that  while  there  is  an  increase  in  the  use  of  mining 
machinery  there  should  be  an  increase  both  for  the  year  and  for  the 
day  in  the  average  prothiction  jier  employee,  and  in  j)revious  years 
this  has  to  a  considerable  extent  prevailed.    The  records  for  1907, 
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however,  show  somewhat  of  a  contrary  effect.  In  Ohio's  machine- 
mined  production,  the  percentage  of  which  increased  from  72.14  in 
1906  in  77.29  in  1907,  there  was  a  decrease  from  3.65  to  3. 45  in  the 
avera|^e  toimage  per  day  per  man.  The  percentage  of  West  Virginia's 
machuie-mined  production  to  the  total  lor  the  States  uKreased  from 
36.96  to  36.65,  while  the  average  daily  production  per  man  fell  off 
from  3.86  to  3.64.  In  the  production  of  oitnminous  coal  in  Pennsyl- 
vania there  was  a  decrease  in  the  percentage  of  machine-mined  coal 
and  also  in  the  daily  production  per  man.  Illinois,  on  the  otiier  liand, 
showed  an  increase  of  from  27.93  to  29.49  in  the  nuu  hino-mmed  ton- 
nage, and  an  increase  from  3.49  to  3.59  in  the  daily  production  per 
man. 


Average  production  per  man  compared  tcith  j^roduction  by  mackinea  in  1906  and  UH/7,  by 

StaUt  and  TemtmieM,  in  moH  Um», 


State  or  Tenltoiy. 

^rcMloction  by  miicluso!<. 

Tot  Li  1  tonnn^^'  by 

Per  cent  ot  mac 
chine  coaX  to 
State  toUL 

190A. 

1907. 

1906. 

1907. 

1906. 

1907. 

190B. 

1907. 

637.7 

WW.  3 

2.m 

2.  7-. 

— ^— 
1,M1,47B 

1,702,  »4B 

13.52 

12LS7 

433.8 

h-2.\  2 

2. 

2.  76 

7JS. 

3  32 

2.9-1 

1.3.<7,0>l»3 

1  ,|>S9,.017 

13.22 

1.0.  «) 

W«  2 

7S2-  .5 

:{  iy 

3-  ."iy 

11,  js'..  nil 

1.0.  1H4.  101 

27- 93 

•29  49 

7 

ri<vi.  3 

3  30 

3.  AS 

4.  2.01.  740 

.0,31(1.  (i07 

;iO.  iti 

37,97 

47tv  2 

4S<t-  0 

2.  13 

2.  1 1 

iy3.()'if. 

10^,022 

2.  »>7 

143 

41*J  7 

.'jS.S.  7 

2.  54 

2.  ♦i2 

30.4,00 

;i.o,3i7 

..01 

.  48 

2.  '4.S 

3. 02 

17.0.9:01) 

.0,.0<M.  •2<i2 

,03.fi2 

01.  19 

844.3 

mo. '.( 

3.  ,'4.S 

3.  ,'>^ 

4r.4.00 

47y. I  10 

7.  V". 

S, 

.on.  3 

1.<H> 

2. 1"» 

417.07:5 
41',i.2VS 

<<w,.:\\ 

30.  <is 

29.  S<) 

Wissoiiri  

:v.Y.\.  2 

473  2 

2.  1 3 

2.  2t 

4H<i,  KV2 

11  lt> 

12.  M 

Moiitim;(  

764 .  4 

737.  4 

3.  1.') 

2.  7."> 

■.'74..i(>i 

W.3(W 

.03  24 

4  >'  M 

N<:w  ilcxu  n  

!i4'.t  1 

SSV 

3.  l»2 

3.  21 » 

n  ,tiio 

.44 

NiirtU  J )!ik()lu.  

a%.4 

a.ua 

2.7ti 

136,700 

31.74 

38.31 

Ohio  

eio.3 

3.66 

3.45 

aD,0Of,41S 

24,843,916 

73.14 

77.39 

l>kl»ihuiii>i  (Iti'Iuui  Teni- 

torv)  

m« 

209 

a.  01 

33,S»7 

24,331 

1.17 

Peuiis>  1  Minia: 

Aiitlirarite......  

A^.v^.  \ 

2.  2.0 

2.  33 

Bltumlooua  

KM.  1 

3  I.*. 

;!.<>i 

.04, 14*;,;;  14 

ui,  77! ,  1.07 

11.  ss 

40.  4H 

Tftnii«»«a..  

.')4<x 

1 

2.  3M 

2  44 

747  O'H 

s74.':eO 

i  t .  04 

12.  SO 

430.  7 

3.^*.  ^> 

1  IHI 

1.  in 

22,  'i^J 

3'',,  KKi 

1.73 

2.  !•.» 

1 

3  VI 

3  43 

1 ,  0<tl 

1 ,  »oo 

.\*\ 

.00 

Vlryrhihi   

7<Ki.  3 

3.  32 

2.'.t3 

424.. ■M3 

7'^s,  79.4 

1*.  74 

\Vfishiii>rt<)i)  

72:{.  4 

lilM  1 

2  27 

12.021 

.3.N 

m.i 

M4.7 

3.M 

17,«iZ7.*2& 

36.  M 

30.«& 

1,083.7 

M1.0 

3.fl8 

142 

1,330,422 

1,328,709 

31.84 

21.29 

coaIj-mikino  accidents. 

Any  statement  regarding  the  coal-niinin<i:  acei<lent.-^  wliicli  attempts 
to  cover  the  entire  L  nited  States  must  necessarily  be  somewhat  iiicom- 
lete.  Statistics  of  this  character  are  not  collected  by  the  Geological 
urvey,  and  the  infonnation  relating  thereto  contained  in  this  report 
has  been  obtained  through  tlie  eourtesy  of  State  or  Territory  mine 
inspectors  or  other  officials  by  win  mi  data  coneeminp^  neeidents  nnd 
their  causes  and  elFects  are  c(ini^)ile(l.  In  a  iinmber  of  States  where  , 
coal  is  produced  there  are  no  olhcials  charged  with  these  duties,  and 
in  one  or  two  instances  no  replies  have  been  received  to  the  inquiries 
from  this  office. 

The  record  of  accidents  in  1907  is  the  worst  in  recent  jearS)  particu- 
larly in  the  number  of  men  killed  by  explosions  of  ^w^,  or  mixtures  of 
gas  and  dnst,  and  as  showin<^  the  comparative  fatal  results  of  such  acci- 
dents, the  statistics  for  1907  show  that  there  were  three  tunes  as  many 
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men  killed  as  injured  from  tliis  cause,  whereas  in  the  accidents  from 
other  causes  the  injuiira  which  did  not  result  fatally  largely  exceed  the 
fatal  ones.  In  the  accidents  from  powder  explosions  and  windy  shots 
twice  as  many  men  \\  orf  injured  as  killed,  ana  tliis  rntio  obtains  in  the 
inj uries  received  from  falls  of  roof  or  coal.  In  the  accidents  from  other 
causes  nearly  three  times  as  many  men  were  injured  as  were  killed. 

The  month  of  December,  1907,  was  the  black  month  of  the  year, 
there  having  been  four  different  explosions  in  that  month,  which 
caused  probably  80  per  cent  of  this  wholesale  destruction  of  life.  The 
first  of  these  disasters  occurred  at  the  Naomi  mine  of  the  Naomi  Coal 
Company,  near  Pittsburg,  Pa.  It  occurred  on  the  first  day  of  the 
month,  and  is  said  to  have  been  caused  by  the  ignition  of  a  pocket  of 
gas  from  a  naked  lamp  carried  by  a  miner.  Thm  was  followed  in  lees 
tnan  a  week  by  the  explosion  at  Monongah,  which  wrecked  mines  Nos. 
6  and  8  of  the  Fairmont  Coal  Company.  These  mines  were  consid- 
ered ttrnon^  the  safest  in  tlie  State  or  West  Virginia,  and  the  results  of 
the  explosion  were  the  worst  in  the  liistory  of  coal  mining  in  the  United 
States,  the  Hves  of  between  350  and  400  men  having  been  sacrificed. 
The  oanae  of  this  explosion  has  not  been  definitely  settled.  It  is  sup- 
posed to  have  been  due  to  a  blown-out  shot,  but  the  actual  cause  will 
probably  never  be  known.  Ten  days  after  the  Monongah  disaster, 
and  while  its  horrors  were  still  fresh,  there  occurred,  on  December  IG 
at  Yolande,  Ala.,  an  explosion  in  mine  No.  1  of  the  Yolando  Coal  ana 
Coke  Company,  wiucii  resulted  in  the  death  ot  56  nien.^  This  explosion, 
according  to  tne  report  of  Mr.  J.  M.  Gray,  the  State  mine  inspector,  was 
due  to  the  ignition  of  coal  dust  by  an  accidental  explosion  of  dyna- 
mite. Three  days  later,  on  December  19,  the  final  great  disaster 
occurred  nt  the  Darr  mine,  of  the  Pittsburp;  Coal  Company,  on  Jacobs 
Creek,  Pennsylvania.  The  number  of  men  killed  in  this  explosion  was 
about  230,  and  accordmg  to  the  reports  of  the  mine  inspectors  the 
explosion  may  have  been  due  to  any  of  three  causes — the  projectk>n 
of  flame  into  a  gaseous  and  dusty  atmosphere,  the  ignition  of  gas  by 
open  lights,  or  to  an  accidental  explosion  of  dynamite.  The  coro- 
ner's jurv  attributed  the  evplosion  to  the  ignition  of  gas  by  an  open 
laniji  111  the  hands  of  a  nimer. 

It  has  been  said  that  there  is  only  one  way  by  which  accidents  in 
coal  mines  can  be  entirely  prevented,  and  that  is  by  ceasing  to  mine 
coal.  There  is  no  doubt,  however,  that  the  number  of  accitUmts  may 
be  greatly  lessened,  and  much  benefit  in  this  regard  is  anticipated  from 
the  action  of  Congress  in  appropriating  the  sum  of  '5]  50,000  to  enable 
the  United  vStates  Geological  Survey  to  investi<rnt(  i  \w.  causes  of  mine 
explosions  and  make  recommendations  with  regaid  thereto.  It  is  not 
the  intention,  as  it  is  not  the  province^  of  the  Geolo^cal  Survey  to 
undertake  any  system  of  mine  inspection  or  regulation,  ])ut  simply 
to  carry  on  research  investigations,  the  results  or  which  will  be  pub- 
lished for  the  benefit  of  all.  The  writer  is  of  ihc  n|)inion  that  one  of 
the  great  needs  in  the  coal-mining  indusirv  is  the  enforcement  of  mili- 
tary discipline  in  the  operation  of  the  mines.  Without  such  disci- 
pline the  Imowlcdge  acquired  through  investigation  has  proved  of 
little  avail. 

For  the  figures  contained  in  the  following  tables  acknowledgments 

are  duo  to  the  foUowiiiL^  officials:  Afr.  J.  Af  Gray,  chief  mine  inspector, 
Alabuiiui;  Mr,  R.  A.  ^'(jung.  States  in^peciui  uf  minrs,  Arkansas;  Mr, 
Jolm  1),  Junes,  bLatc  inspector  of  coal  mines,  Colorado;  Mr.  David 
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Ross,  aecrataiy  of  the  bureau  of  labor  statistics,  Illinois;  Mr.  William 
Cameron,  formerly  United  States  mine  inspector  for  Indian  Territory; 

Messrs.  John  Vemer,  R.  T.  Rhys,  and  Edward  Sweeney,  inspectors  of 
the  fii-st ,  second,  and  third  mining  districts  of  Iowa;  Mr.  C.  J.  Norwood, 
State  uiiue  inspector,  Kentucky;  Mr.  Thomas  Muipiiy,  State  mine 
inspector  of  Maryland ;  Mr.  M.  J.  MeLeod,  Gomnussioner  of  labor,  Michi- 
i^ari ;  Mr.  J.  W.MarsteUar,  secretary  bureau  of  mines,  Missouri;  Mr.  J.B. 
McDermott,  State  coal-mine  inspector,  Montana;  ^fr.  J.  E.  Slieridan, 
United  States  mine  inspector,  New  Mexico;  Mr.  George  Harrisfni,  chief 
inspector  of  mines,  Ohio;  Mr.  James  E.  Roderick,  chief  of  the  ticpart- 
ment  of  mines,  Pennsylvania;  Mr.  J.  E.  Pettit,  State  coal-mine 
inspector,  Utah;  Mr.  D.  0.  Sotting,  State  inspector  of  coal  mines, 
Washington;  Mr.  James  W.  Paul,  diief  department  of  mines,  West 
Vu-ginia ;  n  n  < !  Messrs.  D.  M.  Blias  and  Noah  Young,  State  mine  inspect- 
oral Wyomm":. 

m  the  21  States  and  Territories  from  which  returns  were  received  in 
1906  the  total  number  of  men  killed  was  2,092,  while  4,800  men  were 
injured.  In  the  18  States  and  Temtories  from  which  reports  were 
received  in  1907  there  were  3,125  men  killed  and  5,316  injured.  The 

death  rate  per  1,000  employees  increased  from  3.31  in  1906  to  4.86  in 
1907,  and  the  number  of  tons  mined  for  each  life  lost  (k^crea.sed  from 
194,950  to  145,471.  The  State  in  which  the  lowest  record  in  the  death 
rate  per  1,000  was  made,  in  1907,  was  Missouri,  whose  rate  per  thou- 
sand employees  was  0.95,  and  there  were  499.742  tons  mined  for  each 
life  lost.  Michigan  was  second  on  the  roll  of  honor  as  far  as  the  death 
rate  per  thousand  was  concerned,  and  Kentucky  was  second  in  the 
number  of  tons  mined  for  each  life  lost.  The  death  rate  in  Michigan 
was  1.70  men  ioiled  per  thousand  employees.  In  Kentucky  the  death 
rate  was  1.89,  while  Kentucky  mined  336,035  tons  for  each  life  lost, 
and  Michigan  290,837  tons.  Arkansas  reported  a  deal  h  rat  o  of  1 .97  in 
1907.  with  133,522  tons  mined  for  each  life  lost,  while  Utah,  with  a 
deatn  rate  of  2.72,  iii!thhI  324,601  tons  for  each  life  lost.  West  Vir- 
ginia reported  the  largest  death  rate  in  1907 — 12.35  per  thousand,  and 
the  lowest  production  fur  each  hfe  lost,  05,909.  New  Mexico  was 
second  in  this  regard,  with  a  death  rate  of  11.45  and  77,322  tons  for 
each  life  lost,  ilabama  was  third,  with  a  death  rate  of  7.2  per  thou^ 
sand  and  92,535  tons  for  each  life  lost. 

On  ftcconnt  of  the  prominence  given  by  the  press  to  the  description 
of  mine  explosions  when  such  disasters  claim  a  nuniber  of  victims,  the 
opinion  naturally  held  by  the  general  public  is  that  the  danger  from 
explosions  is  the  greatest  of  the  many  to  which  the  coal-mine  work- 
ers are  ex])osed.  Statistics  do  not  bear  out  this  impression,  as  is 
shown  in  the  table  giving  causes  of  accidents  in  the  coal  mines  in  1906 
and  1907.  The  danger  from  gas  or  dust  exj)losions  is  a  serious  one,  as 
shown  l)v  the  record  and  by  the  reports  of  iiorrors  which  t)idy  too  fre- 
Gueatly  are  depicted  in  the  columns  of  the  daily  press;  but  it  appears 
that  the  number  of  deaths  due  to  this  cause  was  only  30  per  cent  of  the 
total  in  1907  and  11  percent  in  1906,  and  that  there  were  m  1906  more 
than  four  times  as  many  deaths  due  to  falls  of  roof  and  coal  than  were  due 
to  explosions,  wdiether  of  gas  or  dust  or  mixtures  of  these.  The  deattis 
due  to  falls  of  roof  usually  occur  singly,  and  news  of  them  seldom  gets 
beyond  the  immediate  vicinity  of  the  mine  in  which  the  accident 
occurs,  and  yet  in  1907,  in  spite  of  the  large  number  of  men  killed  by 
gas  and  dust  explosions,  more  than  one-third,  or  1,122  out  of  3,125, 
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were  killed  by  falls  of  roof  or  coal.  In  1906,  1,008  men,  out  of  a  total 
of  2,092,  or  nearly  50  per  cent,  met  death  from  this  cause.  The 
fatalities  result inj^  from  gas  and  dust  explosions  totaled  947  in  1907 
against  228  in  1906.  Powder  explosions  and  windy  shots  claimed  201 
lives  in  1907  and  80  in  1906;  855  deaths  were  due  to  miscellaneous 
causes  in  1907  and  732  in  1906. 


Fatal  and  nonfatal  accidents  in  coal  mines  of  the  United  Stales  in  1906,  by  Slates  and 

Territories. 


BUt«  or  Territory. 

muniier  oi 
mou  Kuioa. 

Number  of 
men  in- 
jured. 

Death  rate 
per  1,000 
employees. 

Number  of 
tons  mined 
for  each 
life  lost. 

Short  toiu. 

96 

80 

4.67 

13r>.Ml 

13 

31 

3.02 

14:i,  405 

f» 

160 

7. 74 

114,  WO 

155 

480 

2.50 

247,210 

31 

(«) 

1.47 

39O.0N3 

44 

48 

5.33 

r>5,UU5 

37 

116 

2.42 

196,384 

VmnaAm    

31 

58 

3.04 

185,633 

40 

139 

2.62 

241,341 

7 

52 

1.09 

776,493 

Michigan  

6 

27 

1.61 

224. 39H 

MlMourl  

16 

27 

1.68 

2;i3,221 

13 

46 

5.43 

14(),7('>3 

New  Mejdoo  

9 

C) 

3.K2 

iw.:ta9 

Ohio  

127 

528 

2.80 

21S,3.T« 

PennsylTanla: 

5S7 

1,212 

3.43 

127, 976 

477 

1,160 

3.14 

27i.av> 

33 

210 

2.88 

lS».r.75 

UUh  

7 

21 

4.45 

Wflrt  V&glDla  

22 
268 

76 
299 

4.86 
5.G5 

14K,SU7 
Ifjtl.aiS 

15 

21 

2.53 

408.933 

ToUl  

2.002 

4,800 

3.31 

194,950 

«  Not  reported. 


Fatal  and  nonfatal  accidents  in  coal  mines  of  the  United  States  in  1907,  by  States  and 

Territories. 


State  or  Territory. 

Numlwr  of 
men  killed. 

Number  of 
men  In- 
jured. 

Death  rate 
|)er  l.aw 
employees. 

Number  of 
tons  mined 
for  each 
Life  lost. 

Short  lorm. 

154 

85 

7.20 

92.535 

a  10 

n6 

1.97 

i;«.522 

99 

138 

6.96 

108, 1W2 

172 

506 

2.62 

2»i,.^'i6 

53 

451 

2.52 

263,  \S1 

41 

68 

2.63 

184.740 

32 

48 

2.57 

228. S27 

32 

80 

1.80 

336.035 

7 

47 

1.7»l 

290.837 

8 

23 

.M 

499.742 

12 

52 

4.39 

Hi.H.071 

34 

11.45 

77,322 

Ohio  

153 

602 

3.27 

210,OK1 

33 

50 

3.93 

110.3K4 

Pemuiylvania: 

70S 

1,369 

4.23 

120.  lUO 

806 

1,207 

4.04 

I8i>,281 

0 

82 

2  72 

3-.>4.roi 

36 

95 

f<  06 

Ur2.237 

Weet  VlrginU  

729 

246 

12.35 

r>5,9li9 

3,125 

5.310 

i  1.1,471 

a  For  6  moDtha  only. 
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OniMi  ojjaial  and  nai^aUd  aoadentM  in  coal  nunea  in  1906. 


StaM  or  Territory. 


Colorado. 
liUnoto. 


Indtaa  Tarcltory . 
low*  


Eantnelar. 


IdMoart  

Montana  

N«w  Mteloo  

Ohio  

FWmaylTaDl*: 

Antliraclto.. 

Bitmnlnoua. 

Tennessee....... 

Uttih  , 

Wuabir 
WMt  VI  _ 
Wyoming. 


Oaa  anddnat 

axpkwtonfl. 


Kllied. 


13 

» 

3 


(•) 


43 
U) 
1 
4 
1 

105 


Total. 


In- 
jured. 

20 
3 

U 
7 


IS 


196 
36 


9 

18 


Povdar  *xfiio- 
otooa. 


Killed. 


4 

13 


14 
3 

3 

1 


(•) 


28 
1 
3 


22H 


.T07 


In- 
jured. 


14 


9 
94 


(•) 


33 

49 
88 
9 


so 


215 


Falb  of  roo( 
Midooal. 


Killed. 


80 
7 

44 
84 


7 
34 

17 
18 


(•). 


13 
4 

7 

80 

214 
806 
20 
3 
6 
99 
6 


In- 
jured. 


34 
18 
106 


13 
62 
24 
29 


(•) 
17 
14 

(«) 
173 

314 
506 
37 
17 
18 
128 
6 


1,008 


1,863 


Other  causes. 


KlUed. 


29 


6 
87 


17 

10 
12 
19 


(«) 

3 
9 
2 
40 

272 
161 
10 


16 
82 
9 


In- 
Jared. 


21 
11 
85 
191 


17 
54 

32 

99 


(«•) 


8 

28 


178 

r)54 
4.S0 
164 
4 

49 
152 

15 


ToUL 


KUlBd. 


782     2, 192 


96 
13 
88 
156 
31 
44 
37 
81 
40 
7 
6 
16 
13 
9 
127 

557 
477 
33 
7 

22 
2<'>.S 
16 


In- 
jured. 


I 


89 
31 
100 


48 

116 
68 

139 
83 
27 
27 
46 


538 

1,212 
1,160 
210 
21 
76 
299 
31 


4.^ 


■  NotTeportod. 

OsuMt  of  JaUd  and  nar^atal  accidents  in  coal  miTie*  in  1907. 


Btat«  or  Territory. 

Gas  and  dust 
•xpioaiona. 

Fuwder  explo- 
sions ana 
windy  ahota. 

h'uiis  of  roof 
orooaL 

Other  oauaae. 

Total. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

Jimd* 

88 

5 
36 
7 
3 
1 
9 

7 
4 
5 
23 
16 

6 
1 
3 
26 
18 
S 

IS 

34 

1 

52 
92 
16 
21) 
17 
12 

23 

2 
80 
301 
153 

30 

22 

i'j 

63 

3 
19 
47 
17 

5 
18 

43 

154 
10 
99 

172 
63 
41 
32 
82 

8i 

6 

4.51 
&8 
48 
86 

6 
38 
33 

4 

. .  . 

47 
234 
249 
34 
12 
47 

Kansas  

6 
8 

1  y 

2 

12 

1 

3 
1 

4 

6 
7 

13 

26 
19 
33 

i 
6 
10 

2i 
3 

15 

7 
8 
12 
34 

47 

23 

a 

1 
1 

3 

New  Mexico  b  

11 

Ohio  

3 

6 

44 

276 

7 

23 

191 
27 

2 
" 

87 
16 

34 

8 

150 
09 

97 

11 

279 
807 

307 
15 

357 
898 

61 

5 

208 
308 

.114 
10 

671 
618 

153 

;« 

708 
805 

662 
1,369 

Okl>ihniim(lnd.T.) 
pnuisvl  vanla: 

Bituminous  

Utah  

1 

10 
484 

4 

3 
8 
144 

26 
32 
104 

2 
17 
78 

63 
89 
107 

6 
86 
739 

a 
It 

34i 

20 

1 

23 

4 

34 

West  X  iiL'liila  

Total  

947 

343 

201  1  416 

1,122 

2,141  j  855 

2,410 

3,126 

6.316 

•  For  0  montha  only. 


h  Fatal  aoddanta  only  wpoitad. 
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III  the  following  table  is  shown  the  number  of  fatal  accidents  in 
tlie  coal  mines  of  the  Untted  Statesi  as  far  as  the  statistics  have  been 
obtained,  from  1896  to  1907: 


F(Ual  acddenU  in  coal  miius  in  the  UnUal  SteUet from  1896  to  1907. 


states. 

im. 

1908. 

18W. 

tWO. 

1901. 

iyo2. 

1908. 

1W4. 

liW7. 

28 

w 

fV 

1  1 

•*  I 

.Ai 

Ki 

o7 

IN  J 
S 

J**  > 

13 

1  .f4 
HI 

r. 

41 

2'.> 

.V) 

I'.i 

40 

'''.> 

s> 

ej 

?H 

IH 

(Ml 

1-1. 

I'.f.' 

1  ,v> 

1 .  2 

» 

2-2 

l<i 

IS 

21 

24 

. 

34 

17 

HI 

.Vi 

33 

21) 

£) 

2(1 

:►.'> 

21 

31 

21 

37 

41 

12 

17 

In 

22 

2»' 

^  t 

3i. 

31 

32 

« 

12 

- 

17 

21 

lu 

2.J 

I'l 

31 

111 

32 

e 

5 

4 

12 

11 

13 

12 

l.i 

ID 

« 

8 
17 

'> 
l.i 

7 

V(  i^f^uri .  .•■••■«■*••■■■«■** 

• 

10 

15 

10 

" 

,s 

12 

I  ! 

12 

1 

1.". 

1'. 

17 

r 

1 

.J 

It 

34 

-11 

411 

.^2 

■>7 

r>i 

-■> 

M 

1 1 1 

1,(1 

127 

1.'3 

Oklahoma  (iBdlaik  Tert- 

12 

17 

■in 

44 

I'l 

-tl 

33 

IwinsylvRnla: 

jVnthrttcite  

-ill 

4'il 

411 

.'.  I  .i 

TUB 

mi 

22 

IV) 

1(1 

2' 

:;mi 

11 12 

■  K.n 

17') 

MM 

TeonessiX'. ................ 

It 

2<i 

in 

.Vi 

221' 

2'-. 

2'.i 

3 

:< 

Lin 

in 

,s 

>i 

7 

«; 

^OXQiQ^ •  « 

i< 
65 

02 



4.i 

HI 

■  r- 

Kin 
11 

.'il 
!  2ii 

ol 
1«) 

Vi 
194 

1? 

22 
268 

l*; 

TSt 

1,217 

l,4<Jki 

i,i4a 

I.<i2t^ 

i,yo2 

2,  i7i 

2,092 

•  SlxiiiontliKNilj. 


QUANTITY  OF  COAL  WASHED  AT  THE  MINES  IN  1907. 

In  collecting  the  statistic-g  of  coal  production  in  1906  and  1907 
inquiries  regarding  the  washing  of  bituminous  coal  were  included  in 
the  schedules.  Replies  to  these  inquiries  showed  thnt  12, 081, 514 
short  tons  of  coal  were  washed  in  1907,  either  be  t  ore  iiuirketing  or 
before  being  charged  into  the  ovens  for  coking.  In  1906  the  quantity 
of  coal  washed  was  10,425,455  short  tons.  The  cleaned  product 
from  the  washeries  amounted  to  11, 269,5 IS  short  tons  in  1907  and 
9,251,946  tons  in  1900,  the  refuse  in  the  two  years  having  been 
1,711,996  and  1,173. .'4)9  tons,  resportivelv.  In  iVlabama,  Georgia, 
Kentuckv,  Pennsylvania,  Tennessee,  Wesl  \'ir<2;inia,  and  other  eokiiig 
coal-proJucing  States  a  large  portion  of  the  coal  washed  was  slack 
used  in  coke  making,  the  returns  form  the  coking  plants  having 
shown  that  in  1907  6,090,449  tons  of  slack  coal  were  washeil  before 
beint^  charged  into  the  ovens,  and  the  total  amount  of  coal  washed 
before"  coknig,  reported  in  1907.  was  11,680,184  short  tons. 

The  statistics  presented  in  tlie  following  tables  include  only  the 
coal  washed  at  the  mines.  A  considerable  portion  of  the  coal  used 
in  coke  making  was  washed  at  points  distant  from  the  mines.  Colo- 
rado^ for  instance,  reports  1^330,766  tons  of  coal  washed  for  coke 
makmg,  while  only  39,6.55  tons  were  reported  from  that  State  as 
having  been  washed  at  the  mines. 

The  statistics  covering  the  production  of  Pennsylvania  anthracite, 
by  Mr.  William  W.  Ruley,  show  that  4,301,082  long  tons  (equivalent 
to  4,817,212  short  tons)  were  recoYered  by  the  washing  of  cuhn  in 
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1907,  gainst  3,846,501  loiifx  tons,  or  4,308,081  short  tons,  in  190G. 
Thcso  figures  are  not  included  in  the  follow'inf;^  table,  which  shows  the 
quautity  of  bituminous  coal  washed  at  the  mines  in  19U6  and  1907. 

BUumiinoui  coal  vxuhed  at  the  mines  in  1906,  with  ^rwmtity  o/  washed  coal  and  qfr^^ 
obtained  from  it,  by  StaUs  and  Temtoria,  m  «Aort  toni. 

leoe. 


state  or  Tmltoiy. 


Alflbama  

Arkansas  ,  

G*?o  rgia  

lUinoIe  

Indiana  

Indian  Territory  

Kentucky  ;  

Mar^'lana........  

liissouri  

Montana  

Now  Nf*'xif  '>  

Ohio.  

Pfniisylvaoia  

Tiniicssce.......  

Vlr>;inia  

Wustiington  

West  Virginia  

Total  

Aliiltanui  

ArkHiibus.,  

Coiortxlo.,,..,....,.  

( If'dr^iii .  ., 

IllillMlS.  

Ill'ilHIlM  

Kl  tit  U<  lv>  

Miirylj)  nd.  

Mis'.iMiri  

M.iutaaa......  

N  <  vs  llexk»  

( ihio  

Okiahom*  (Indiui  Tsnftory)  

On-ffon  

Piiinsylvunia...  

TciiiX"^'-" .  . ............................................ 

Virgin:   

Washiufitou  

W«ttVbi^  

Total  


Nnmber 

Qnantlty 

Quantity 

Oouitlty 
ol  ntaasb 

of  Jin  or 

ofooal 

olooai 

waimen. 

obtained. 

3K 



i.7:.:?,,^{7 

232,3.V2 

4 

36,309 

27.711 

8 

106,850 
3,«»,817 

li)l,.>t)3 

5.2S7 

sa 

2.  2 1 <i.. •>'-•:! 

3S4,224 

4 

16. 589 

14.71*3 

1.7W 

6 

121. K75 

17.043 

6 

92,«12 

Ki,322 

10,  2«) 

1 

5.227 

4,704 

.V23 

4 

15,765 

12.221 

3.r>44 

37 

390.135 

:{(i;5.:ii8 

St>,S17 

7 

lfin,;H7 

l.-»,728 

2i),»)19 

17 

74.441 

10,  72S 

171 

2,851,014 

2.6>«».304 

161,790 
64,097 

10 

739.. -iSl 

07.''..  4.'i4 

3 

807 

767 

4D 

34 

7!<4,817 

187,787 

8 

4.'lI.ftS2 

38.064 

&S4 

lU.  425,465 

9,251. 946 

1.173..W 

82 

4.  l'.'3..'«4,") 

3,7:i<>.41S 

44.-?.  127 

4 

»2,»4i» 

2;<.212 

4 

30.665 

20.372 

13,2s:« 

6 

147,683 

13).  031 

1 1 ,  «1.^2 

181 

2,868.386 

2,46.1.767 

522,  til 'J 

4 

23,S25 

21,  aw 

2, 1  'i*) 

0 

V.I  7iu'< 

.SS,  l>78 

11,  tN', 

1 

10.»>*J 

9.H.% 

784 

4 

103.181 

72.227 

30,954 

31 

33S  wi 

'r>3,o(iO 

85,800 
18,607 

3 

3f»'.  -".0 

2S7,7S5 

17 

14(1.  JNI 

lir7.246 

83.214 

14 

92,7111 

N1.^71 

11.830 

1 

3tl.';Wi 

18,008 

880 

2,7ax.519 

2.-t7".,H1iC 

229,563 

10 

604, 5o7 

543,  ;«3 

61.224 

7 

33,886 

a».  3,si 

A.rm 

40 

799.015 

644,501 

1&«,614 

8 

223.744 

187,806 

m,m 

718 

13,881,614 

11,808,618 

1,711,808 

r  KICKS. 

The  following  tables  show  the  fluctuations  in  the  average  prices 

prevailinjj  in  each  Stat<>  since  1*,M).S,  and  also  the  average  prices  for 
the  total  production  of  anthracite  and  hituniinoiis  coal  in  the  Unit<Ml 
States  since  1880.  These  averages  are  obtained  by  dividing  the  total 
product,  including  colliery  consumption,  into  the  total  value.  From 
these  tables  it  appears  that  the  highest  average  price  for  anthracite 
coal  since  1880  was  that  recorded  in  1903.  The  average  prices  for 
both  anthracite  and  bituminous  coal  in  1903  were  the  hi«;hest  in  any 
year  .since  1881,  inclusive.  With  only  a  few  exceptions,  prices  ad- 
vanced generally  throughout  the  United  States  in  1907,  this  being 
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due  to  tho  unprecedented  demand  which  prevailed  during:  the  first 
9i  montlis  of  the  year.  The  exceptions  to  the  rule  of  general  ad- 
vanced prices  were  Alabama  and  Illinois,  in  which  the  effect  of  the 
financial  strafis  during  October,  NoTember,  and  December  overcame 
the  effects  of  the  higner  prices  in  the  earlier  part  of  the  year. 

Avtnge  price  per  thort  ton/or  coal  at  the  minet  nnee  190S,  by  Statu  and  Territonee. 


«r  Territory. 


f '1 


Colorado . . .     •   •»  •  • 

OeorKl«.....».,  

IdAho  


Kana 
Kenti 
MAryUu 

Iflchtgan.../.'.  

liiMouri  

Montana  

Now  Mrxltx*.  ...i,  

North  Can'liua.....  

North  Dakota  

Ohio  

Oklahoma  (Indian  Territory). 

Oregon  

PimnsylvMiMk  bitinolnoua  

Tenmmmk^,.;  

Texas  

UUh  

vnr^nla......«  

Waaliii 
Wjl 


Total  bituminooa.. 
JPiBnnsylvaoia  anthradte. 


(ti-noral  avexage. 


o  Indudea  Alaska. 

A  Indndea  Nortti  CaroUoa. 

« iDdmlM  NebimdEft. 


1903. 

1904. 

19U5. 

19U6. 

1907. 

11.22 

91.90 

$1.21 

tl.34 

81.  SB 

1.51 

I.. 54 

i.  49 

161 

1.68 

•  2.86 

n  4.  74 

0  4.97 

0  2.55 

a  3.  81 

1.23 

1.  31 

1.22 

1  26 

1.  40 

»  1.26 

*>  1.22 

ft  1.  29 

1  28 

1-38 

3.10 

e  3.96 

e  3. 03 

f  3. 93 

rf4  10 

1.17 

1.10 

1.06 

1  Oh 

1.07 

1. 23 

1. 11 

1. 05 

1.08 

1.06 

l.fw> 

1.61 

1.56 

l.fiO 

1.69 

1.52 

1.52 

1.46 

1.49 

1.52 

1. 06 

1.04 

.  9y 

1. 02 

1.08 

1.48 

1.19 

1.14 

1.19 

1.20 

1.97 

1.81 

1.71 

1.80 

1.80 

1.61 

1.63 

1.58 

1.63 

1.64 

1.64 

l.fil 

1.72 

1.77 

1.94 

1.37 

1.31 

1  :i3 

1.34 

1.46 

(') 

1.50 

1.43 

l..t4 

1..'.4 

1  61 

1.29 

1.09 

1.04 

l.(M 

1  10 

1.82 

1.82 

1.76 

l.<f2 

2.  04 

2.43 

2.18 

2  .58 

"2.  «rf> 

2.  34 

1.18 

.96 

.96 

1.  fit) 

1.04 

1.25 

1  IH 

I.  14 

1 .  -J-i 

1.'25 

1.62 

1.645 

1.64 

1. 11*^ 

1.60 

1.20 

1.30 

1.35 

1 .  .•j2 

.96 

.86 

.88 

1  (12 

1.60 

1.63 

1.79 

1.80 

2.09 

1.17 

.88 

.86 

.95 

.99 

1  1.24 

1.30 

1.31 

1.31 

1.56 

1.24 

1.10 

1.06 

■      ■          -  — 

Ml 

1.14 

2.04 

1.90 

1.83 

1.S5 

1.91 

1.41 

1.26 

1.21 

1.24 

1.28 

d  TncltideB  Nebraska  and  Mevftd*. 
<  Included  la  a«oi|ta. 


Average  price  per  abort  ton  o/  coal  in  the  United  Stales /or  28  yecn» 


Year. 


1880  

1881  

1882  

1883  

I8BS  

1880  

1W7  

KS8  

1880  

laoo  

1801  

1802  

1818  


Anthracite. 


tL47 

201 
2.01 

2.01 
1.7f< 
2.00 
1.95 
2.01 
I.9I 
1.44 
1.4S 
1.46 
1.67 
1.50 


Bituiniuous. 


81.25 

1.12 
L12 
1.07 
.94 
1.13 
1.05 
1.11 
1.00 
.99 
.09 
.99 
.99 
.96 


Year. 


1894. 

1805. 

1896. 

1897. 

1808. 

1890. 

H«0. 

l^Wl. 

1902. 

1903. 
I  1904. 
I  1905. 
'  1906. 
1  1807- 


Anthradte. 


Bituminous. 


lan 

1.41 

.86 

1.S0 

.81 

l.Sl 

.a 

1.41 

.80 

1.46 

.87 

1.40 

1.04 

1.67 

1.06 

1.84 

LIS 

2.04 

LM 

1.90 

LIO 

1.83 

LOO 

1.85 

LU 

1.01 

L14 
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MINERAL  BE80USCES. 


IBCFORTS  AND  EXPORTS. 

The  following  tables  have  been  compiled  from  official  returns  to 
the  Bureau  of  Statistics  of  the  Department  of  Conimorce  and  Labor, 
and  show  the  imports  and  exports  of  conl  from  1 OO:^  to  1907,  inclusive. 
The  values  given  in  both  cases  are  considerably  liigher  than  the 
average  "spot"  rates  by  which  the  values  of  the  domestic  produc- 
tion have  been  computed. 

The  tariff  from  1824  to  1843  was  6  cents  per  bushel,  or  11.68  per 
long  ton;  from  1S43  to  1846,  $1.75  per  ton;  1846  to  1857,  30  per 
cent  ad  valorem;  1857  to  1861,  24  per  cent  ad  valorem;  1861,  bitu- 
minous and  shale,  SI  per  ton;  all  other,  50  cents  per  ton:  1862  to 
1864,  bituminous  and  snale,  $1.10  per  ton;  all  other,  60  cents  per  ton; 
1864  to  1872,  bituminous  and  shale,  $1.25  per  ton;  all  other,  40  cents 
per  ton.  By  the  act  of  1872  the  tariff  on  oituminous  coal  and  shale 
was  made  75  cents  per  ton,  and  so  continued  until  the  act  of  August, 
1894,  chanjjed  it  to  40  cents  per  ton.  On  slack  or  culm  the  tariff 
was  made  40  cent3  per  ton  by  the  act  of  1872;  was  chan^^ed  to  30 
cents  per  ton  by  the  act  of  March,  1883,  and  so  continued  until  the 
act  of  August,  1804,  changed  it  to  15  cents  per  ton.  The  tariff  act 
of  1897  provided  that  all  coals  which  contain  less  than  92  per  cent 
fixed  carbon,  and  which  will  pass  over  a  half-inch  screen,  shall  pay  a 
duty  of  67  rents  per  ton.  Slack  or  cuhn  was  not  changed  bv  the  act 
of  1897.  Tons  are  ah  2,240  pounds.  Anthracite  coal  has  been  free 
of  duty  since  1870.  During  the  period  from  June,  1854,  to  March, 
1866,  the  leciprodtY  treat^r  was  m  force,  and  coal  from  the  British 
possessions  in  North  America  was  admitted  into  the  United  States 
duty  free.  A  special  act  of  Congress  placed  all  the  coal  on  the  free 
list  for  one  year  from  JfiTinMn-  1 .  1903,  in  order  to  reheve  the  shortage 
caused  by  the  anthracile  8 L t  ike  of  1902. 

The  exports  consist  of  antliracite  and  bituminous  coal,  the  <JuaQ- 
Uty  of  hituminous  being  the  greater  in  the  last  few  years.  They 
are  made  principally  by  rail  over  the  international  bndges  and  by 
lake  and  sea  to  the  Canadian  provinces.  Exports  are  also  made  by 
sea  to  the  West  Indies,  to  Central  and  South  America,  and  elsewhere. 

The  imports  are  i)rincipally  from  Australia  and  British  Cohimhia 
to  San  i^rancisco,  irom  Great  Britain  to  the  Atlantic  anil  Pacilic 
coasts,  and  from  Nova  Scotia  to  Atlantic  coast  points. 

The  total  exports  of  coal  from  the  United  States  during  1907  were 
13,146,748  long  tons,  valued  at  $40,190,S93.  of  which  2,r>0S.072  long 
tons,  valued  at  ?1 3,21 7,985,  were  anthracite,  and  10,44s,t)76  lonp^ 
tons,  valued  at  $26,972,908,  were  bituminous  coal.  The  imports  of 
aiiLiuacite  amounted  in  1907  to  9,897  long  tons,  valued  at  $40,971, 
and  those  of  bituminous  coal  to  2,103,711  long  tons,  valued  at 
$5,397,222.  From  this  it  can  be  seen  that  the  imports  of  anthracite 
coal  into  the  Unit-ed  States  are  relatively  of  no  importance.  Most 
of  the  anthracite  imported  is  to  San  Francisco  and  ntbrr  points  on 
the  Pacifie  coast,  being  broupfht  in  principally  as  ballast  m  vessels 
coming  for  outgoing  cargoes.  The  principal  increase  has  been  in 
the  imports  of  bituminous  coal  during  the  last  four  or  five  years. 
This  has  been  due  to  the  receipts  of  Nova  Scotia  coal  at  Everett, 
Mass.,  that  fuel  bcincr  nsed  in  tlie  manufacture  of  coke  in  the  retort- 
oven  plant  of  the  New  iilngiand  Gas  and  Coke  Company  at  that 
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place.  Compared  with  tlio  domestic  production,  tlie  total  quantity 
of  coal  imported  into  the  United  States  is  of  Jitttd  consequence,  hav- 
ing for  years  averaged  less"  than  1  per  cent  of  the  jnYxiuction. 


Coal  qf  dome$tic  production  exported  from  the  United  Statee,  190S-1907,  in  long  tone. 


Ymv. 

AnthlMit*. 

BltnnliioatfaiMl  diate. 

Quantity. 

Value. 

Quantity. 

ValiM. 

2.008.857 
2.228,392 
2.229,983 
2,216.960 
2.698,0*2 

SO, 780, 044 
11,077,470 
11,104,6.S4 
10.896.200 
13,217.98.5 

6.303,241 
6,345,126 
6,989, 2»V5 
7,704,850 
10,448,676 

117.410,385 

17, 160,538 
17,867,964 
19,787,450 
26,972,908 

1907  

Coal  imported  and  entered/or  eontumpHon  in  the  UnUed  SUUee,  1905-1907,  in  long  Unu. 


Anthracite. 

Dltuminoua  and  ahalc. 

Quantity. 

Value. 

QuAoUty. 

Value. 

1903  

0  175,747 
72.529 
34.241 
32,354 

1792,667 
220.664 
107,314 
105, 161 

t>  3,203,583 
6  1,560,751 
6  1,611,0ltt 
61,702,799 

2,mju 

19,319,587 
3,805,469 
3,903,705 
4,102,355 
5^897,339 

1904  

1905  

1906  

•  Indiudes  03,571  tons  of  anthradt*  oomtoining  le«i  ttion  92  p«r  oenft  flud  OBibon,  doty  tee  imitor 
th«  spedal  act  of  1902,  imported  in  1902,  and  28,041  tons  imponed  in  1908. 

*  Indndw  7iS7,5B2  tons  of  olaclc  or  culm  paaoiog  i-ioch  aoreen  imported  in  19U2,  577,274  tool  Inniortad 
In  ISOt,  09,301  toni  Impoftodta  190*,  mjoa  tooiiliBiwcted  in  190^  uid  6S0,«»  tons  Imported  in  im. 


WORLD'S  PRODUCTION  OF  COAL. 

Ill  the  following  table  is  given  the  coal  production  of  the  principal 

countries  for  the  years  nearest  the  one  under  review  for  whicn  figures 
cnultl  be  obtained.  For  the  sake  of  convenience  the  quantities  are 
expressed  in  the  unit  of  nieHsnreinent  adopted  in  each  country  and 
reuuced  for  comparison  to  short  tons  of  2,000  ix)unds.  In  each  case 
the  year  is  named  for  which  the  production  is  given.  It  will  be 
observed  that  the  United  States  produced  39.7  per  cent  of  the  total 
world's  supply  of  coal;  that  this  country  in  1907  produced  180,392,747 
short  tons,  or  60  per  rent,  more  coal  tlian  Great  Britain,  and 
253,5'^r».Sl9  short  ton.«!,  or  over  100  jht  cent,  more  than  (iernmny. 
Exclusive  of  Great  Britain,  the  United  Slates  in  1907  product 
more  coal  than  all  of  the  other  countries  of  the  world  combined.  It 
may  also  be  noted  that  more  than  98  per  cent  of  the  total  world's 
production  of  coal  is  from  countries  lying  north  of  the  equator,  the 
countries  south  of  that  line  contributing  less  than  20  000  000  tons 
annually. 
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The  loorlff «  production  ^  coaL 


Oounliy. 


States  (Mn... 


 long  tona. 

 do... 

■^^i^e*.  metric  tool. 

  Inagiaf  (nw)  do. .. 

France  (1907)  do... 

Hdgiuin  (11K(7;  ^  do... 

Russia  and  Finland CMMi)  do... 

Japan  (KJ07)   do... 

Imlia  (Ittftii  ^  long  tons. 

Camwla  (W!)  short  tona. 

Novr  flout  h  Wtik-s  (isno  long  tona. 

MilB(ioo(>)  jnetnotona. 

Tr«Ti«vaal  (l'.»07)»,  „  longtona. 

New  Zealand  (19ID....»  dO... 

Itatftt  (1906)  ^  do... 

BiatfBO  (1906)  metric  tons. 

Quefoniiland  C|KB)   long  tona. 

lioiiaxid  (1980........  .met no  tona. 

Wiiy  <1906)....i  ^  do... 

Sl^aaB  (1900)  io... 

'  »<UO0)  long  tona. 

UmfC^)  do... 

 do... 

I»  do... 


Total  

Fenanta^  of  the  l'nit<^K!  States 


Usual  unit 
In  producing 
country. 


267,830,362 
206,727,665 
30,876,000 
36,030. 2.W 
28,824. 4<.Ki 
21.643,S()0 
13.'.t3.'i.«t:,2 
9,78;}. '.'.V) 
10,5lO,'.x.l 
7,0-3>,:5<.i' 
3,2H4.  •)7(; 
2,912,083 
V.7-29.53<i 

7(:.7,  Ki.i 
;■).■«,  7S0 

m.m 

290.980 

ieo,63i 

127,  MO 
«,801 
7,300,000 


Equivalent 
In  abort 
tona. 


480,363,^4 
299, 970, 677 
226,773,006 
43,065,815 
40,708,315 
26,251,745 
23.867.081 
15,362,487 
10.957,240 
10.510,961 
s.'Al.ra5 
;{.  1.111.  ."»ss 

l.WT.iiSO 

SU\.  4lii 
7t..''i..1>5 

521,711 
327,301 
179.907 
142,877 
65,058 
8,400,000 


1,200,184^ 


•  Tear  cnd«xl  Junr  w,  I'.ioT. 

*  Inoladea  QUna,  Turkey,  Servia,  Portugal,  United  Statea  of  Colombia,  Chile,  Boneo  and  Labuan, 
Bbto,  Oiwoe.ete^ 


Tlie  growth  of  the  coal-mininj;  indiistr^^  in  the  I'nited  States  coin- 
pared  with  that  of  the  other  countries  of  the  world  since  1868  is 
abown  in  the  following  table.  From  this  it  appears  that  during  this 
period  of  40  years  the  percentage  of  the  wond's  total  produoeid  by 
the  United  States  has  increased  from  14.32  to  39.73,  and  since  1899 
the  United  States  has  liold  first  place  amonfi;  the  world's  coal  pro- 
ducers. It  now  stands  far  in  the  lead  of  all  others.  Although  it  is 
only  9  years  since  the  United  States  supplanted  Great  Britain  as 
the  leamng  coal  producer  of  the  world,  this  country  has  now  so  out- 
distanced Qreat  mtain  that  it  can  no  longer  be  considered  a  com- 
petitor. 

61006— M  B  1907,  PT 
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MIKEBAIj  bbsouboes. 

Worlcta  j/rodiiclioH  of  coal,  by  countries,  1868-1907. 


Year. 


United  State*. 


ISTO. . . 


1S7I. 
1872. 
1873. 
187-1. 
1876. 

1876. 
1877. 
1878. 
187a. 
1880. 

1881. 
1882. 
1883. 
1884 


1886. 
1887. 
1888. 
1889. 
1890. 

18B1. 

vm. 
vm. 

1894. 
1896. 

1896. 
1897. 
1896. 
1899. 
1900. 


1002. 
1903. 
ItM. 
190S. 

uoe. 
mi. 


Great  Britain. 


Oermany. 
MAtxio  tons.  I  Short 


29,341,036  ' 

4i,N»;i,f.7ft 

46,»»,,'>71 
46,739,.''>71 

47,.'j71,42i» 
54,019,429 
51,728,214 
60,808,749 
63,822,830 

76,679,491 
92,456,419 
103,310,290 
107,281,742 


1885   99,250,203 


101,500,381 
116,652,242 
132,731,837 
126,007,779 
140,866,931 

150,506,954 
160,115,242 
162,814,977 
152,447,791 
172,426,366 

171,416,390 
178,776,070 
196,407,382 
226,554,635 
240,789,310 

261,874,836 
269,277,178 
319,068,229 
314,121,784 
350,645,210 

369,783,284 
42^896,914 


32,861,960  I 
32,904,960  | 

33,03*.S80  I 

4(i,S85,080  I 
51,453,399  ' 
57,fiO£,48C 

5-',;{4S,;i20 

r>;i,2so,ooo 

(X),.'iO1.7(>0 
57,yij,tX)0 
68, 105,799 
71,481,570 

85,881,030 
103,551,189 
115,707,525 
120,155,551 
111,160,295 

113,680,427 
130,650,511 
148,659,657 
141,229,513 
157,770,963 

168,566,660 
179,329,071 
182,352,774 
170,741,526 
193,117,530 

191,986,357 
200,229,199 
219,976,267 
253,741,192 
269,684,027 

293,299,816 
301,590,439 
367,356,416 
351,816,398 
392,722,635 

414,157,278 
480^883,484 


103,141,167 
107,427,567 
110,431,192 

ll",.-i.:i2,02S 
123, 41)7, 3  IT) 
128, 6S<),  131 
136,5'Nl,  lOK 
133,30<;,4Ko 

134,125,lii'T 
134,179,9('M 

132,612,Oii;5 
I3;i,7jii.3;« 

164,184.300 

156,4«*.'j77 
163,737.327 
lf.0,7:,7,779 
l.i.y,.351,418 

157,518,482 
162,119,812 
169,935,219 
176,916,724 
181,614,288 

185,479,126 
181,786,871 
167,325,795 
188,277,525 
180,061,362 

196,361,260 
2Q2,U0,«31 
202,064,516 
220,094,781 
225,181,300 

219,046,946 
227,095,042 
230,334,409 
232,428,272 
236,128,906 

251,067,628 
aV7,890,9flS 


115,518,096 
120,318,864 

123,682,935 

131,434,271 
13S, 31(1,994 
144. 121,747 
141,7SO,!»21 
i4ft,303,2ti3 

1.W,2-20.1M'. 

14S,.'-,2o,oll 
14^i.7i>l,840 
U»4,(i(X>,738 

172,686.416 

17."),J7if,t>74 

i«,;i.v,,s()ii 

180,()4S,71J 
178,473,588 

176,420,700 
181,574,189 
190,327,445 
198,146,731 
203,408,003 

207,736,621 
20a,U)l,296 
184,044,890 
210,870,828 
212,320,725 

218,804,611 
226,385,523 
226,301,a'» 
246,506,15.0 
252,203,056 

246,332,678 
254,346,447 
257,974,  eOi 
260,319,665 
264,464,406 

281,105,743 
399,990,677 


32,879, 123 
34,343,913 
34,003,004 

37,856,110 
42,324,467 
46.145,194 

4*>,(>58,145 
47,s(>4,054 

4<»,,V/0,*il 
48,21N,.S82 

.S;!.  470,  7 If, 

m,  iis.ai^, 

6!,540,4i» 
'.'i, 378,211 
70,442.648 
72,113,S30 
73,675,515 

73,682,584 
76,232,618 
81,960,083 
84,973,230 
80,290,834 

94,252,278 
92.544,050 
95,426,153 
98,805,702 
103,967,630 

112, 471,106 
120,474,485 
130,»2S,490 
135,824,427 
149,551,000 

152,628,931 
150,436,810 
162,457,253 
160,450,5S3 
173,796,674 

201,715,074 
306,787,606 


36,249,233 
37,864,164 

37,4^,312 

41,73*'.,361 
4*>,(V.2,725 
50,876,076 
61,440,606 

.'>4, 029, 383 
173, 44.^ 

r>.s,<w,  i.ss 

M,%  1,4(4 
177,(>.34 

07,848,385 
72,079,478 

77,663,019 
79,.W.4S7 
8l,227,:j55 

81,235.049 

S4,()4'i,4C.l 

93,640,500 
98,398,500 

10.i,',»13,136 
102,(CT.S1,-, 
105,207,334 
1(X,KS3,SS4 
114,561,318 

123,943,159 
132,762,882 
144,283,196 
149,719,766 
164,805,202 

168,217,082 
165,826,496 
179,076,630 
186,785,378 
191,676,074 

222,350,526 
896,773,606 
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1868.. 

un.. 

1572.. 
1873.. 
1874.. 


AuBtriA-Htingary. 


France. 


U.77. 
1878. 


1881. 
1882. 
1883. 


liSST. 
1888. 
IS8B. 


1891. 
1803. 

\m, 

MM. 

1896. 
1807. 
1898. 
18B9. 
UQO. 

ini. 

1902. 


1907. 


7,cet,75n 

7,663,043 

8,437, -101 
8,S2'-,..s<*f, 
10,  KM,7t.!( 

12,  «iai,3o4 

13,  €tt,718 

13,000,000 
13,500,000 
13,900,000 
14,500,000 

15,304,813 
15,555,202 
17,047,961 
18,000,000 

20,779,441 
21,879,172 
23,850,608 
25,328,417 

28,823,240 
29,037,978 
30,449,304 
31,4(C,000 
33.064,777 

33.ff7U,411 
35,858,000 
37,7»i,9«3 
38,73'J,000 
»,0»,72» 

41,308,302 
39,479,560 
40,628,785 
41,014,182 

45,838,137 
39,876,000 


Short  tons.  1  Metric  tons,  i  Short  tooa 


7,741,486 
8,448,506 
9,212,49 

9,302.235 

11,1  -U).  .'li  IS 

14,»6,137 

14,327,300 
14,883,750 
15,324,750 
15,986,250 
16,S17,000 

16,873,556 
17,149,709 
18,796,377 
19,845,000 

22,900,334 
24,121,787 
26,306,218 
27,^,680 

31,777,622 
32,014,371 
83,670,358 
M,7M,184 
36.CB6,3M 

37,111,405 
39,515,516 
41,652,509 
42,090,378 
43,010,7«1 

45,417,959 
43,518,319 
44,772,921 
45,200,933 
«7,3gB,661 

50,527,288 
43,965,315 


I3,;i;if),.'c><) 

13,50U,746  I 
18,138,388 

13,240,135  1 
16,100,773  I 
17,479,341 
16,907,913  ' 
1«,M6,SID 

17,101,448 
16,804,529 
16,960,916 
17,110,979 
19,861,664 

19,765,983 
20,»<O3,7O4 
21,333,884 
20,0C23,514 
19,610,830 

19,909,894 
21,287,589 
22,602,894 
24,303,509 
26,€«>,118 

26,024,893 
26,178,701 
25,660,961 
27,459,137 
26,010,888 

29,189,900 
30,797,629 
32,35«),104 
32,863,000 
88,404,298 

32,301,757 

34,906,418 
34,167,966 
36,386»4I2 

34,313,645 
36,930,250 


Metric  tons. 


H,r«07,2n<5 
14,tik»4,41M  I 
14,680,710 

14,51>7,'-Mft  i 
17,7iii,llt>  I 
19,270,97:1  I 
18,640,974 
18,604,016 

18, 854,  .W, 
18,626,9u:i 
18,690,410 
18,864,854 
81,846,184 

21,791,996 
22,715,584 
23,520,607 
22,075,924 
21,610,8» 

21,960,658 
23,460,567 
24,919,601 
26,794,619 
36,786,688 

28,602,444 
28,862,018 
28,280,207 
30,273,6W 
80,877,922 

32,167,270 
33,9(38,987 
35,656,4»S 
36,215,026 
86k8U,636 

35,596,536 
33,286,146 
3.<!.4iV),S73 
37,663,349 
38,961,880 

37,823,631 
40,708,215 


U,«87,118 

i:{,T;«,i7r. 

Io.77S,401 
I4,6tH>,(C» 

M»011,881 

l-«,32*'»,,';7S 
13,Li(/t,077 
14,899,175 
15,447,292 
16^888,688 

16,873,961 
17,590,980 
18,177,754 
18,061,400 
17,487,608 

17,285,643 
18,378,624 
19.218,481 
19,860,980 
30^866,960 

19,675,644 
19,683,173 
19,410,619 
20,468,827 
30,460,604 

21,252,370 
21,634,629 
22,075,093 
21,917,740 
88,488,817 

33,213,410 
23,877,470 
23,796,680 
23,781,430 
31,844,290 

23,610,740 
23,824,499 


Short  tons 
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1868. 
1889. 
1810. 


RuasU. 


UatrletoM, 


430,03-' 


1,S71   772,371 

1S7--'   1,037,  till 

  l,li4,tilS 

1874   1,270,880 

1875   l,CI8,7a 


1881. 
1882. 
1883. 


3,439,787 

3,672,782 
3, "Jill,  106 


1884  i  3,860,689 

1886   4,207,805 


I88G. 

1SR7 

ISSS. 

1880. 

uoo. 

I  WM  . 

1 

vm. 


1806. 

1807. 

1890. 
1000. 

I'.mi . 

i;>03. 
1904. 
1800. 

1906. 
1907. 


1,795,146 
1,700,276 


1876  1 

1877  1 

1878  j  2,483,575 

1870   2,874,790 

1880   8,818,470 


4,506,027 
4,464,174 
5,187,312 
0,216,577 
0|  010,826 

6,233,020 
6,816,323 
7,535,000 
8,029,000 
9,079,138 

9,228,000  1 

11,207,475  I 

i2,;k»7,4:)0  , 

13,562,810 

ia,i6i,»7 

16,2i'.'.*,S<"lO  ■ 

lf),iW,t;74  ' 
17,>(|H,o.iO  ' 
a  19,318,370 
o  17,8»,8n 


21,618,i 


Japan. 


Short  toot.  Metric  tona 


473,  syj  ' 

038,610 

736,922 

851,1X1 
1,143,417 
1,272,31^ 
1,400,620 
1,844,476 


1,968,251 
1,999,824 
2,738,141 
3,109,460 
8,870>41S 

3,702,365 
4,049,242 
4,317,.')06 
4,206,332 
4,829,318 

4,  >  7  ,  'Ti 
4,921,752 
5,719,011 
0,852,074 
6,018,810 

6,871,905 
7,.')14,Wfi 
8,.i07,;«7 
9,609,168 
10,088,210 

10,170,358 

13, 5*. 2.  810 
16,730,346 
17,798,016 

17,  W,  201 
17,0.10,835 
19,1140,781 
21,294,039 
18,906,888 

28,857,881 


Short  tool* 


1,021,000 
1,159,000 
1,314,000 

1 ,  so:,  i»x) 

l,7H5.0O() 
2,0-»4.0()0 
2,436,000 
8,068,800 

3,23O,(Xi0 
3,'?"N  IKK) 

4,311,000 
4,810,000 

5,019,690 
5,fi47,751 
ti,7til,301 
6,710,831 
7,420,467 

S,045,ft-iS 
9,701,t»82 
10,088,845 
10,7^,240 
11,880,000 

I2,fl«<).  KVi 
13,935,962 


Other  ooun- 
tiiea. 


Short 


1,125,142  I 

l,2n,218 

1,448,888 

1,.%45,004 
1,1*87,070 
2, 252,488 
2,683,370 

s,sas,«oe 

3,550,400 
3,557,256 
3,601,700 
4,760,  m 
6,848,808 

6,22.'., '.If. 
7,572,io7 
7,401,948 
8,187,2118 

f'.St.l,  1U7 
10,091,254 
11,120,984 
11,874,240 
18,810,740 


1,147,330 
1,104,668 
1,068,121 

1, 114.2is 

1,21"^;,  115 

l,.Vfi,5l6 
2,706,766 
3,828,  UM 

3,6C7, 143 
2,821,156 
3,176,050 

3,302,  eoft 
3,021,843 

5,185,974 
6,128,631 
6,920,841 
7,387,309 
7,670,807 

0,(>i2,Hl.-, 
!0,3',(«.t.273 
ll,4;t;<.  17t. 
12,618.299 
1S,0»,887 

14,714.329 
14,998,633 
15,783,599 
18,197,610 
10,428,648 

20,S<>t,74.s 
22, 074. 
24,7i<7!S73 
25,811,285 
27,081,864 

30,565,923 
37,007,163  I 
37,562,430 
43,332,409 
46,478,814 


Total. 


Short 


222, 24«,  4:10 
230,444,213 
284,fl80,8n 

2»il,0»>I,424 
2Ki,5tiW,322 
303,181,376 
298,676,379 
806,478,177 

311,674,969 
317,198,648 
318,523, 9C0 
336,237,906 
800,413,780 

392,663,253 
420,  OK?,  472 
4iO,^»!»0,3<)7 
464,022,811 
447|7B8,8aS 

450,848,793 
4S1,412,743 
.V2 1, 22.1, 803 
631,797,039 
808,808,288 

587,554,583 
593,497,904 
582,638,296 
610,4^308 
044;i77;0}8 

(Kv4,001,718 
0«J7,213,515 
738,129,608 
801,976,021 
818,011,848 

870,711,044 
888,453,950 
972,195,531 
963,627,fi62 
1,084,168,801 


1  17,  ruiS  .^47,808,532  <-! .  U)ti,47N,  707 
15,302, 4(>7  j»61,930,700  .cl,2O9,184,100 


Per 

of  Till  [id 


oThosefiffuroe  also  includ*'  the  proiUirtion  of  Finlaml. 

tThia  inclHdes  thp  output  nf  Canada  (IIW,  sh(irt  Tons);  India  (IfJOfi,  in.*)?57,240  !»hort  t<»nii); 

New  South  Wfilcs  ( l(i*>;..  S,,'V41..'>2.")  .short  Ions) ;  .'^piiiii  ( I'l^H'.,  3,«i2(),,'».*^S  short  ton.s) ;  South  African  Repub- 
lic (1907.  3,2t)l,r>3;j  short  ton.s);  Nf\v  ZcJiiand  ^  I'fOO,  1,»37,{N)  ton.'^i:  Sw.-den  (HXM.,  327, tnn.si;  Italy 
(IIKX.,  ,')21,711  ton.s);  Ou.H-n.«lttn<l  (HW7,  7iK'.,2t:k'')  lonB);  also  thitt  of  Holhiii.l,  Natal,  Chijo  rolouy,  Taa- 
manla,  Mexico,  and  Victoria;  and  ol  China,  Turkey,  S«rvia,  Portugal,  etc  (efltlmated),  8,400,000  tons, 

•LMMt  ftTUifthto  flgumimiiMdln  inakingttp  total*  tor  1907. 


COAL.  TKAI>£  REVIEW. 


Aside  from  the  unprecedented  tonnage  and  liigh  prices  which  made 
the^  year  1907  a  notable  one  in  the  history  of  coal  mining  in  the 
United  States,  and  which  have  been  fully  dhscussed  in  the  preceding 

pnt'ps  nf  this  repnrt.  the  principal  foatiire  <>f  tho  year  was  the  almost 
ent  ire  freedom  from  an}" protracted  idlene.ss  duo  to  labor  disturbances. 
There  were,  of  course,  some  cases  of  ili.si?ati.^faction  and  shut  downs 
from  strikes,  but  while  these  were  annoying  to  those  directly  inter- 
ested they  were  not  of  sufficient  extent  or  sufficiently  prolonged^  to 
affect  the  industry  as  a  whole.  The  millennium  m  coal  mining 
ha.s  not  arrived,  and  so  long  as  coal  is  mined  ."^o  long  will  deaths  and 
injuries  from  accidents  occur,  so  also  will  there  be  some  cases  of  stnkes 
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or  lockouts.   But  taken  all  in  all  the  year  1907  was  an  unusuallj 

peaceful  one  and  made  an  enviable  record  in  this  regard.  The  year 
1907  was  in  fact,  notwithstanding  the  f Impression  whicli  followejf  tlio 
monetary  troubles  in  October,  one  of  the  most,  if  not  the  most,  sat- 
i»faeu>i  y  and  profitable  one  ever  recorded.  Wages  were  generally 
high,  but  in  spite  of  this  labor  during  the  first  nine  months  was  hard 
to  get,  largely  because  of  the  extraordinary  demand  in  other  and  less 
exacting  fields  of  employment.  There  was  the  usual  complaint  of 
insTifTicient  car  supply^  but  even  in  this  conditions  were  improved 
over  preceding  years. 

The  prosperous  condition  of  the  coal-mining  business  has,  however, 
been  somewhat  discounted  by  the  opening  up  of  many  new  mines  in 
all  tiie  important  coal-producing  States,  although  u  fully  manned 
and  equipped  the  already  developed  properties  would  be  well  able  to 
take  crtre  i)f  even  a  larger  demand  tnan  that  wliicli  resulted  in  the 
production  of  nearly  half  a  billion  tons  in  1907.  The  reaction  from 
the  somewhat  inflated  condition  which  be^an  in  October  and  which 
has  continued  up  to  the  time  of  writing  tms  report  (Juljr,  1908)  will 
he  somewhat  more  severelj^  felt  because  of  the  new  mines  opened 
during  the  period  of ' '  flush  times. ' '  The  year  1908  began  under  pros- 
perts  (\u\te  different  from  those  which  have  characterized  the  coal- 
minuiL^  industry  during  recent  years. 

FoUowmg  the  usual  custom,  the  coal-trade  review  feature  of  this 
report  is  given  up  prindpallv  to  contributions  propared  by  secretaries 
of  boards  of  trade  or  by  other  local  authorities  in  the  chief  cities  of 
consumption.  These  contributions  will  be  found  in  the  succeeding 
pages. 

NBW  YORK  CITY. 

The  following  review  of  the  coal  trade  of  New  York  City  has  been 
prepared  for  this  report  by  Mr.  Frederick  Hobart,  associate  editor  of 

ike  Engineering  ana  Mining  Journal: 

The  local  coal  trade  of  New  York  was  active  and  strong  through 
almost  the  entire  ypnr  1 007.  The  financial  collapse  of  October,  which 
atfected  all  other  hruiu  1m  ^  of  trade  so  swiftly,  was  slow  in  making 
itself  felt  in  tiie  t  oal  trade,  and  it  was  close  to  the  end  of  the  year 
before  business  began  to  fall  off;  even  then  it  was  only  in  the  demand 
for  steam  coals  that  there  was  any  marked  decrease. 

Tn  the  cit  y  trade  t  here  were  no  marked  changes  in  methods  of  delivery 
or  in  the  cfiararter  of  tlu'  su})ply.  One  important  point  in  the  New 
York  market  is  the  lack  »>f  storage  facilities  in  the  city  and  the  con- 
sequent dependence  upon  current  receipts — it  might  almost  be  said, 
upon  the  daily  receipts.  This  caused  trouble  during  the  jear  from 
tmie  to  time.  No  cnange  can  be  expected  in  this  condiuon,  how- 
ever, as  it  is  the  result  of  Tack  of  space  and  the  hi<j:li  cost  of  real  estate. 
The  activity  of  railroad  business  and  the  necessity  of  keepin.s:  r  vcry- 
tlung  moving  in  order  to  meet  traiiic  demands  prevented  dealers  Ironi 
making^  as  much  use  as  usual  of  cars  and  barges  for  storage,  and 
cttusecT  serious  frictiqu  between  railroads  and  consignees.  Twice, 
especially,  the  Pennsylvania  and  other  roads  were  forced  to  declare 
embargoes  on  coal  traffic  and  to  rr  fn-c  to  take  coal  fTom  niitic'  niiless 
it  could  be  shown  that  cousigQees  were  ready  to  unload  the  cars 
promptly  at  tidewater. 
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The  New  York  market,  it  must  be  remembered,  handles  not  only 
the  coal  for  the  city  itself,  but  for  a  large  suburban  district,  and  for 
a  considerable  territory  in  southern  ana  western  Now En^j^land,  while 
much  coai  passes  over  the  New  York  Harbor  docks  which  goes  by 
water  as  far  as  the  Maine  ports.  Conditions  in  the  harbor  are  there- 
fore affected  more  or  lees  by  those  at  comparatively  remote  points. 

The  improvements  on  the  Pennsylvania  and  Long  Island  railroads, 
which  will  facilitate  and  cheapen  the  delivery  of  coal  mat  on";)  lly  in  the 
boroufjhs  of  Brooklyn  and  Queens,  and  to  a  lesser  extent  m  tlie  Bronx 
also,  made  some  progress  during  the  year,  but  it  will  be  another  year 
before  they  can  be  fully  utilized.  In  the  borough  of  Manhattan 
nearly  all  the  coal  is  received  by  water,  chiefly  in  barges  from  the 
docks  on  the  New  Jersey  shore.  The  distribution  is  by  wagon  from 
the  yards,  most  of  which  are  on  the  water  front.  Thoro  seems  to  be 
no  present  alternative  for  this  rather  costly  and  inetiicient  system, 
for  which  the  consumer  has  to  pay.  In  recent  years,  however,  the 
location  of  most  of  the  large  power  plants  and  electiie  plants  on  the 
water  front,  where  coal  can  be  transferred  diroctly  to  the  bins  from 
the  barges,  without  the  intermediary  of  the  horse  and  wagon,  has 
been  an  important  feature. 

Beyond  the  building  of  one  or  two  new  ])iers  there  was  no  change 
in  the  chain  of  coal  receiving  and  sliippiiig  docks  which  stretches 
along  the  New  Jersey  shore  from  South  Amboy  through  Perth  Amboy , 
Elizabethport,  Port  Johnson,  Communipaw,  Jersey  Citv,  and  Hobo- 
ken,  to  Weehawken.  At  times  during  the  year  tliese  aocks  and  the 
adjoining  yards  were  crowded  to  conj^estion.  It  was  partly  to  re- 
he  ve  tliis  congestion,  but  more  to  save  t  he  cost  and  delay  of  tlie  ferry 
transfer  from  Jersey  City  to  Port  Morris  that  the  Sew  York,  New 
Haven  and  Hartford  Company  in  November  withdrew  all  through 
rates  on  coal  to  New  England  points  by  way  of  New  York  Harbor, 
and  insisted  that  coal  to  New  Englana  points  on  its  line  must  he 
ronted  by  Harrishiii^  Easton,  or  (ireycourt  and  the  rou^hkeensie 
Bridge  Lme.  The  full  effect  of  this  change  had  not  been  reahzea  at 
the  close  of  the  year. 

As  in  previous  years,  it  has  been  impossible  to  ascertain  with  any 
aoproaen  to  accuracy  the  coal  consumption  of  New  York  itself. 
There  is  no  accessible  record  of  ddivf^ries  to  or  in  tlie  city,  and  the 
railroads  do  not  make  public  any  ligures,  although  they  must  have 
some  data.  Repeated  elForts  to  seciu:e  the  necessary  information 
have  failed.  The  Bureau  of  Statistics  of  the  Department  of  Com- 
merce and  Labor  reports  the  coastwise  shipments  of  coal  from  the 
New  York  Harbor  ports  for  two  years  past  as  follows: 


CiXtittwise  shipments  from  Neir  York  Harbor  jtorts,  1906-7. 


1906. 

1907. 

14. 1.Vt.sll 

16,7".  I.  IM  4 

2,603, 103 
1,  US,  637 

3, 721, 740 

The  destinations  of  these  shipments  are  not  ascertained  or  given  in 
the  reports. 
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AnihracUe. — The  antiuacite  trade  at  the  opening  of  the  year  wai> 
rather  quiet,  owin^  to  the  roild  weather  widch  had  prevailed  up  to 

that  time  and  which  had  limited  the  consumption  of  the  prepared 
sizes  for  domestic  use.  Colder  weather  in  January  stimulated  trade, 
and  sevfTP  storms  coming  early  in  February  caused  a  sudden  demand, 
at  tlie  same  time  interfering^  seriously  with  railroad  transportation 
and  deUveries.  so  that  at  one  time  there  was  ahnost  a  scarcity  of 
eotl.  Thereafter  the  winter,  while  oomparativelj  free  from  very 
severe  cold,  showed  a  continuance  of  low  temperatures  which  brought 
about  a  steady  demand  for  domestic  coal.  A  late,  cold  sj)nng 
served  to  balance  the  mildness  of  the  earUer  part  of  the  winter,  so 
that  dome4?tic  sales  were  well  up  to  the  average. 

The  April  discount  of  50  cents  from  list  pnces,  with  the  gradually 
decreasing  scale  oi  discounts  till  September,  dia  not  stimulate  the 
orderihg  of  domestic  supphes  as  much  as  usual.  The  reasons  for 
this  are  not  apparent  un  the  surf  a  ro.  Some  dealers  say  that  it  was 
due  to  the  <;eneral  prosperity  and  abundance  of  money,  wliich  caused 
disr^ard  of  smaller  economies.  Others  did  not  a^ee  with  this  rea- 
soning, but  failed  to  find  any  satisfactory  explanation. 

A  mild  fall  was  interrupted  by  some  cold  weather,  which  brought 
about  satisfactory  buying,  and  trade  continued  at  a  fair  average  up 
to  tlie  end  of  the  year,  being  httle  afTect< d  hy  the  financial  disturb- 
ances. For  domestic  coal  New  York  is  enunently  a  weather  market, 
and  sales  are  largely  controlled  by  the  thermometer.  The  mildness 
or  severity  of  the  weather  has  much  more  influence  on  sales  than 
financial  conditions. 

The  feature  of  the  trade  was  the  large  and  steady  demand  for  the 
sni?d!  or  steam  sizes.  These  sizes  are  used  by  factories,  by  the  elec- 
tric light  and  power  plants,  and  by  the  constantly  increasing  num- 
ber of  large  buildings,  both  Dusiness  and  residential,  which  are  neated 
from  a  central  pluit.  All  of  these  use  the  small  sizes.  At  times 
during  the  year  there  was  almost  a  scarcity  of  small  coal,  and  at  no 
time  was  there  any  considerable  surplus  available.  Eyen  in  Decem- 
ber, when  many  factories  were  closed,  or  running  on  short  time, 
there  was  a  demand  which  absorbed  supplies  readily. 

Upon  the^  whole  the  anthracite  trade  for  the  year  wasgood,  and 
seUers  had  little  or  no  cause  of  complaint  at  the  results.  The  anthrsr 
cite  carriers  suffered  comparatiyeiy  little  from  car  shortage,  mainly 
for  the  reason  that  their  cars  are  more  directly  under  their  own  con- 
trol than  is  the  case  with  the  hitinninous  roads,  while  the  haul  on 
anthracite  to  tide-water  is  comparatively  short. 

AnihracUe  prices. — The  list  prices  oi  anthracite  coal,  prepared 
sizes,  remained  the  same  throughout  the  Tear,  being  $4.75  for  lump 
and  $5  for  egg,  stove,  and  chestnut,  all  i.  o.  b.  New  York  Harbor. 
In  April  the  usual  discount  of  50  cents  per  ton  was  made,  prices 
being  then  $4.25  for  lump  and  $4.50  for  egg,  stove,  and  chestnut. 
In  May  the  di.scount  was  reduced  to  40  cents:  in  June,  to  30:  in 
July,  to  2U;  m  August,  to  10  cents,  and  on  September  1  the  fall  hst 
prices  were  again  m  force.  This  mscount  is  made  to  promote  buy- 
mg  of  stocks  in  summer.  Last  year  it  did  not  work  to  the  same 
extent  as  in  some  previous  years. 

The  price  of  the  small  or  steam  si^es  at  the  opening  was  !>s  follows: 
Pea.  $3;  buckwheat,  $2.25;  buckwheat  No.  2  (^r  nee,  .Sl.iii);  buck- 
wheat No.  3,  or  barley,  $1.40.    The  large  demand  for  these  4»iz;e8 
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increased  prices  of  the  smaller  coals,  and  in  June  quotations  were: 
Pea,  $3;  buckwheat,  S2.50;  rice,  SI. 85;  barley,  $1.50.  In  Septem- 
ber a  general  advance  of  25  cents  was  made,  and  prices  to  the  end  of 
the  year  were:  Pea,  S3. 25;  buckwheat,  $2.75;  rice,  $2.25;  barley, 
$1.75;  all  f.  o.  b.  New  York  Harbor.  As  the  demand  continued 
large  and  supplies  were  not  abundant,  from  16  to  25  cents  per  ton 
was  added  to  these  prices  on  smaller  orders  toward  the  close  of  the 
year. 

ITie  hituminous  marl'd. — The  bituminous  market  in  New  York 
territory  was  not  marked  by  any  of  the  sharp  competition  or  cutting 
which  were  features  of  some  previous  years.  Both  the  Clearfield 
and  West  Virginia  shippers  secured  a  fair  share  of  the  trade,  and 
prices  were  not  reduced  in  any  undue  degree,  at  least  in  the  ten 
prosperous  months  of  the  year.  The  Cumberland  shippers  have 
their  own  special  market,  which  is  not  much  disturbed  by  competi- 
tion in  ordinary  times. 

January  opened  with  a  good  supply  of  coal  at  the  seaboard  and 
also  a  lar^e  aemand  for  steam  coal.  The  only  difficulty  in  the  trade 
was  the  snort  car  supply,  about  which  many  complaints  were  heard. 
Transportation  from  the  mines  was  slow  >iN<)  cars  taking  ten  days 
or  more  to  come  through.  This  was  generally  due  t^  insufficient 
motive  power,  as  the  railroads  were  generally  free  from  snow  und 
other  wmter  obstructions,  though  they  were  congested  with  a  very 


still  worse  by  heavy  storms  and  delays  on  the  railroads  resulting 
from  them.  Wlien  these  conditions  were  removed,  delays  from  car 
shortage  still  continued,  as  has  been  already  referred  to. 

Most  of  the  yearly  contracts  for  bituminous  coal  are  made  in 
March.  There  was  some  delay  last  year,  as  the  railroads  did  not 
announce  the  frei<;ht  rates  for  the  season  until  later  than  usual. 
Wlien  this  was  done,  the  rates  were  found  to  be  from  5  to  10  cents 
higher  than  those  for  the  previous  year.  This  had  little  effect  on 
the  contract  business,  but  a  was  found  that  an  unusual  number  of 
large  consumers  believed  it  more  to  their  advantage  to  take  the 
chances  of  the  open  market. 

Business  in  steam  coal  continued  good  until  Ute  in  the  year,  and 
the  distribution  of  coal  in  New  York  tf  rritor}'  was  large.  A  decrease 
in  demand  made  itself  felt  t<?ward  the  cud  of  November,  though  the 
financial  conditions  were  slower  in  disturbing  the  coal  trade  than 
might  have  been  expected.  December  was  a  dull  month,  not  so 
much  in  New  York  City  trade  as  in  the  outside  territory  and  espe- 
cially along  Long  Island  Sound,  where  the  manv  manufacturmg 
towns  were  seriously  affected.  The  year  closed  witil  a  quiet  market 
and  8omo  nppreheiisious  for  the  future. 

The  bunker  trade — that  is,  the  supply  of  coal  for  steamships — 
was  generally  good  through  the  year,  and  absorbed  a  large  quantity 
of  coal.  The  export  trade  was  fair,  though  compariitively  little  of 
this  is  done  in  New  York,  foreign  shipments  goin^  chiefly  from  Bal- 
timore, Md.  fuifl  Newport  News  and  Lamberts  Pomt,  Va. 

Bituminous  coal  prices.  In  January  the  price  of  <'ood  grades  of 
Clearfield  and  West  Virginia  bituminous  coal  was  aoout  $2.85  per 
ton  f .  0.  b.  New  York  Harbor  ports,  while  inferior  ^ades  could  be 
had  for  10  or  15  cents  less.   During  the  month  prices  softened  a 


heavy  traffic  in  general  freight. 
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little,  and  by  February  1  the  average  quotation  was  $2.70  to  $2.75; 
by  the  middle  of  the  month  $2.60  to  $2.70  was  the  range.  In  March 
tne  embargo  placed  on  coal  traffic  by  seyerai  of  the  railroads  stiffened 
prices,  and  $2.80  to  $2.85  was  named  for  New  York  Harbor  ports. 

This  continued  for  a  month  or  so,  but  when  the  spring  contrac  ting 
was  well  over  prices  settled,  and  through  May  $2.50  to  $2.60  was  the 
general  quotation.  Through  June  ana  July  there  were  small  fluc- 
tuations, but  generally  a  higher  range,  $2.60  and  $2.75  being  the 
outside  figures.  In  August  mere  was  a  rush  on  the  part  of  buyers 
from  New  England  porte  where  the  harbors  are  icebound  in  the  win- 
ter, w  hich  ran  up  prices  to  $2.75  to  $2.80,  as  hifrh  as  $3  being  paid 
in  some  cases,  in  September  car  shortaj!^e  and  .slow  transportation 
were  felt;  supplies  were  short  and  prices  advanced  to  $3,  then  to 
$3.25;  in  one  case  $3.55  was  paid  for  a  lam  lot  of  Georges  Cre^ 
ooal.   These  high  figures  continued  thioiigh  October. 

Tlie  coal  market  in  bituminous,  as  in  anthracite  business,  was 
rather  slow  to  feel  the  com  mot  ion  in  the  stock  market.  Prices 
be<]ran  to  decUne  when  the  demand  lor  coa.stwise  shipments  to  the 
ice-making  ports  ceased.  By  the  latterpart  of  November  they  had 
settled  down  to  $2.65  to  $2.75  again.  Then  manufacturers  began  to 
reahze  the  fall  in  business;  the  demand  for  steam  coal  decreased 
sharply  and  there  was  a  surplus  instead  of  a  shortage  in  supplies. 
The  price  fell  to  $2.50,  New  York  TTarbor,  and  would  have  fjone 
lower  had  it  not  been  for  the  action  of  some  large  producers  in  cur- 
taiUng  production  and  holding  back  sliipmcats. 

The  prices  ^yen  above  are  the  average  for  good  grades  of  Clear- 
field coal,  which  are  taken  as  a  basis.  Some  special  coals  will  sell 
for  15  to  25  cents  higher,  while  off  grades  may  be  had  for  10  or  15 
cents  lower. 

TTis  coaMu  i^e  trade. — Tlie  coastwi.se  traile  from  New  York  lui^  t^\  o 
chief  divisions,  along  Long  Island  Sound  and  to  the  far  eastern 
ports,  chiefljr  in  Maine,  llie  Sound  trade  is  an  aU-the-year-rotrnd 
business,  wmle  that  to  the  far  east  is  neoessaiilj  done  in  summer,  as 
the  ports  are  mostly  closed  ])y  ice  in  the  winter. 

Tne  supply  of  ves.sels  in  tlie  sprinj:  was  fair  and  rates  were  not 
high.  It  was  not  long  before  the  smaller  vessels  in  the  Sound  trade 
began  to  make  serious  complaints  about  delays  in  unloading.  This 
was  partly  due^  to  the^  restricted  dock  capacity  and  partly  to  the 
delays  of  the  railroads  in  carrying  away  coal  from  the  docks.  Quite 
early  in  the  season  vessel  o-vs-ners  bef^an  to  insist  on  the  "loading 
and  discharging  clause,"  pren-iding  j)en;dt!es  for  delaj^s  in  port. 
This  w^as  generally  the  rule  through  the  season.  Vessel  rates  contin- 
ued to  advance.  In  September  and  October,  when  there  was  a  rush 
to  get  coal  to  the  shoal  water  or  ice-making  ports  before  they  were 
closed  b^  winter,  charters  were  made  at  almost  any  figure  the  boat 
owner  mipht  nsk.  This  did  not  last  lonp:.  however,  and  befon^  the 
end  of  the  year  chartering  was  almost  stopped  and  rates  were  accord- 
ingh^  low. 

Tne  contest  between  the  sailing  vessels  and  the  barges  in  the  coal- 
carrying  trade  became  more  acute  during  the  year.  The  loss  of 
several  barges,  which  broke  loose  from  their  tows,  and  the  danger  to 

other  vessels  from  the  long  tows  in  use,  have  been  the  causes  for  a 
general  investigation  of  the  system.   It  is  not  impossible  that  there 
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will  be  some  legislation  to  limit  the  length  of  tows,  to  provide  some 
safeguards,  and  otherwise  to  regulate  the  barge  system.  There  is 
little  question  that  in  many  cases  safety  has  been  disrcfi:arded  in 
order  to  reduce  expenses  ana  that  some  restrictions  are  needed. 

BOSTON,  MASS. 

Mr.  Daniel  D.  Mors*?,  secretary  of  the  Boston  Chamber  of  Com- 
merce, has  furnished  the  following  statistics  relating  to  the  receipts 
and  shi])ments  of  coal  and  coke  at  Boston  during  1907.  The  total 
movement  in  1907  was  the  largest  in  the  history  of  the  city.  The 
leceipts  amomited  to  5,884,924  long  tons,  agamst  5,177,595  long 
tons  in  1906. 

The  year  of  largest  previous  receipts  of  coal  at  thr  port  of  Boston 
was  1903,  which  followed  the  p'eat  strike  in  the  aiit  Iu  jk  ite  repjion 
of  Pennsylvania.  The  receipts  in  1903  amounted  to  5, b 63,940  long 
tons,  which  was  an  increase  of  nearly  1.400,000  tons  over  the  pre- 
ceding year,  when  the  tonnage  was  curtaiied  by  the  anthracite  strike. 
The  receipts  of  anthracite  at  Boston  in  1903  were  2.042,512  lonpj 
tons,  which  exceeded  the  receipts  of  anthracite  in  1907  by  98,157 
tons.  A  part  of  the  shortao;e  in  1903  wa.s  also  made  up  by  receipts 
of  foreign  coal,  which  amounted  to  nearly  1,450,000  tons,  whereas 
the' receipts  of  foreign  coal  in  1907  were  only  545,652  tons.  The 
receipts  of  domestic  bituminous  coal,  however,  exceeded  in  1907 
the  record  for  1903  by  1,022,155  long  tons. 

The  followinf]^  tal>le  shows  the  receipts  of  hotli  anthracite  and 
bituminous  coal,  hy  months,  in  1907,  and  the  totals  lor  1907  are  com- 
pared with  those  of  the  three  preceding  years: 


Mcnthfy  reedpU  qf  codt  at  .fioiton,  Matt,,  for  J907t  with  eompanKm,  in  long  tomt. 


Month. 

Quantity  forwarded  to 

Het  receipts  {ior  locai 
ooDBamptloli}. 

Anthmdte. 

BltttmlnotM. 

Antlifarite. 

Bituminous. 

Antfafaeito. 

Bltmuliiotta. 

April  

Jane  

172.843 
100,148 

203,586 
18.%  021 
193,6G5 
171,810 
200. 73G 
KB, 834 
13.1.727 
1 70 ,  ■■>:'r, 
169,119 
178,674 

25-', '.WS 

iyr,.>4i 

ai(i,i,s7 

;5?7^217 

;5ii.',i53 
■uj,:34 

:((M,ii29 
-.N4,'.28 
35.1,. 'i94 
341,616 

32,035 
31,866 
33,626 
22,086 
17,605 
13,417 
27,041 
22,872 
18,040 
2.'),  905 
23,08<i 
12,464 

52,028 
51,128 

65,798 
68.872 

W!.:v>2 
•}."),  ;i-rt 

»>,359 
.<«,720 
77,702 
82,488 
117,938 

uS,'i.s2 

162  i>3.-, 
170,970 

i:>v,;;ifl 
ih;^,r>95 
140,962 
115.087 
144,621 

im,m 

166,210 

200.367 
I4^i,41.5 

•J4S,.').K9 

2'  ''. 

July  

Ocfobor  

Tbtdtiwr  

100$.... 
1906.... 
1904  

376,375 
223,.-«l9 
206,926 
273,106 
223,680 

1, 977,. 198 
2,(102,779 

3,S31,l3r. 
3, 517. 911) 
3,40ll,7(»l 
3,065,873 

|!I7. <.',"( 

2. 'A.'*:, 
269,106 

854,347 
1.170,477 
l,iKa,879 
1,094,666 

1.771  .'.V, 
1,461  ,m> 
1,722,8,-0 
1,733,674 

2,977,289 
2,147,439 
2.  .■■(12, 882 
1,971,208 

The  followinjr  table  shows  the  receipts  of  domestic  and  foreiprn  coa! 
at  the  port  of  Boston  for  a  series  of  nve  years.  The  recei|)(s  of  for- 
eign coal  are  almost  entirely  those  covering  Nova  Stotian  bituminous 
c<^  delivered  to  the  by-product  coke  oven  plant  at  Kverett,  Mass. : 
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jRtenpto  «feoal  at  foiton*  Ma$$.,  Jar  five  yean,  in  long  torn. 


Tear. 

Domestic 

Fonlgtk 

Total. 

Bj-BRlL 

Antbndte. 

Cltatolnou*. 

ArthraeitP. 

nitiuulnou!*. 

Anthracite. 

Bituminous. 

1903  

1904  

2,042,513 
1,961,785 
1,941,478 
1,630,674 
2,016,252 

2,078,499 
2,397,885 
2.757,188 
2,772,503 
3,196,057 

109,033 
40,994 
35,920 
99,006 
37,096 

185,330 
U7,605 
41,104 
87,251 
89,927 

33,482 

1,220,134 
560,383 
008,471 
€08,072 
M5,6fi2 

5,663,940 
5,068,652 
5  f 384  f \  50 
5,177,605 
5,8S4,924 

1905  

190ii  

1907  

Coastwise  coal  freights  in  1907  were  somewhat  higher  than  in 
either  1906  or  1905.  The  minimum  rate  from  New  York  was  from 
50  to  55  cents  per  ton  in  1907,  against  50  cents  in  1906,  although  the 

maximum  rate  was  5  cents  I(>ss  in  1907  than  in  1906.  The  niinmuim 
rate  from  Philadelphia  was  5  cents  more,  an<l  the  maximum  rate  :}{) 
cents  more  in  1907  than  in  1906.  Euuivalent  higher  rates  were 
obtained  from  Baltimore  and  Norfolk  or  Newport  News. 

The  following  tables  show  the  minimum  and  maximum  freights 
quoted  from  Boston  during  1906  and  1907: 

Coal  freighU  to  BoeUm  during  1906. 


New  York  

Pblladelphte  

BftlUiuore  

NorlMk  kbA  Ifowtwit 


M  inirinirn. 


Maximum. 


lute.  I 


Date. 


Ui.M    Julv  1  .tuly  15,,.. 
.(iO    Jlilv  t  Altg11St31. 

.W  ,  July  3  

.05  I  AuputU  


Rate.  I 

90.90 
1.05 
1.15 


Date. 


iK'ttiinUT  15. 
November  24. 
November  30. 
Deoember  10. 


CoalfrmghU  to  BotlUm  duHng  1907. 


N«wYork.....  

PUladelphla  

Baltimon  

Nofflolk  and  Newport  News. 


Ulnimum. 


Bata. 


at0.flO-«0. 


Data. 


rkvcniher  10. 
Lxx»nilK>r  lio. 


Maximum. 


Rate. 


I.  a.'; 

1.30 
1.25 


Date. 


Miirrh  30. 
March  I'.V.Xprtl  I. 
Man-h  15-AprU  1. 
March  IS. 


<i50  to  55i-<  nts  i.s  ^^'nson  mte  on  coal-curn'in^  lallmad  tranqMrtation.  0Ooents  WAS  the  mlnfmuin 
nte  on  rail  tonnage  from  Now  York  to  Bocton. 

PHILADELPHIA,  PA. 


Tlie  following:  review  of  the  coal  trade  of  Philadelphia  has  been 
prei)are<l  for  this  report  by  Mr.  Samuel  li.  Kirkpatrick: 

The  naming  of  anthracite  and  bituminous  coal  in  Pennsylvania  was 
almost  entirHj  free  from  trouble  between  the  miners  and  operators 
during  the  year  1907.  There  were  some  petty  annoyances,  but  uuth- 
ing  occurred  to  prevent  Uie  greatest  output  of  anthracite  in  the 
historj^  of  hard-roal  mining.  The  total  slupmonts  fiom  the  anthra- 
cite mines  during  the  year  amounted  to  67,109,398  lung  tons,  exeki- 
sive  of  the  coal  used  at  the  mines  and  in  their  vicinity,  which  brought 
the  production  up  to  nearly  75,000,000  long  tons.  To  produce 
such  an  immense  tonnage,  over  5,000,000  tons  a  month  had  to  be 
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mined.  During  but  one  month  of  the  year  (February)  did  the  out- 
put fall  below  5,000,000  tons,  when  it  dropped  to  4,5(33,720  tons.  In 
October  6,015,851  tons  were  sliipped,  this  being  the  greatest  nun-e- 
ment  of  anthraeite  in  any  one  month  sinee  its  introduction  as  a  fuel. 
From  the  be^imiiiig  uf  the  year  the  deuiiLiid  for  hard  coal  assumed 
large  proportioiis.  The  fear  of  labor  troubles  at  the  mines  caused 
many  a  nouseholder  to  lay  in  his  winter  supply-  Although  the 
amount  of  anthracite  sold  previous  to  January  1,  1907,  was  large, 
the  cokl  wrntlier  soon  depleted  small  stocks  and  there  was  an  urgent 
demand  for  all  of  the  domestic  sizes.  Years  must  elapse  before 
the  strike  of  1902  is  forgotten,  and  consequently  the  operator  and 
dealer  look  forward  to  doing  a  big  business  during  the  months  when 
the  amiual  reduction  from  the  list  or  circular  pnces  is  made.  The 
year  1'»^17  was  a  record  breaker  in  ever^'^  respect.  Owing  to  the 
great  demand  not  onlv  for  domestic  use,  but  also  for  manufacturing 
purposes,  the  consumption  of  coal  was  greater  tiian  ever  before. 
None  of  the  important  producing  companies  was  able  to  accumulate 
any  extra  stock  until  about  the  last  month  of  the  year.  At  that  time 
business  throughout  the  country  suffered  a  reaction,  and  in  many 
in5?tan(es  industrial  plants  were  retrenching.  The  demand  for 
anthra(;ite  was  maintained,  however,  until  after  the  close  of  the 
year.  Owing  to  the  increased  sliipping  facilities,  the  railroads  were 
able  to  hanme  a  much  larsnr  tonnage  than  in  any  preidous  year. 
Until  recently  it  has  been  dmost  impossible  to  mine  5,000,000  tons 
durii^  two  consecutive  months,  while  in  1907  there  were  eleven 
months  in  which  thnt  figure  was  exceeded 

Wliile  at  the  begiiuiing  of  the  year  ihcie  were  large  amounts  of 
coal  in  the  bins  of  the  consumers,  ilus  supply  was  greatly  lessened 
before  April  1,  and  with  the  annual  spring  reduction  of  50  cents  a 
ton,  the  demand  was  greater  than  could  be  met.  Many  of  the  orders 
that  were  phiced  in  April  were  not  fdled  until  the  following  months, 
and  then  at  an  advance  of  10  cents  a  ton,  each  month,  atter  April. 
The  increase  in  the  consumption  of  antliracite  coal  was  not  confined 
to  Pliiladelpliia.  The  shipments  to  the  yards  of  the  various  produce 
ing  companies  in  the  West  were  much  heavier  than  ever  before,  and 
for  the  nrst  time  for  several  years  a  good  supply  of  anthracite  was 
obtainable.  Shinments  of  this  fuel  from  the  port  of  Philadelphia, 
for  coastwise  and  liarbor  trade,  were  never  so  large  as  in  1907.  Coal 
companies  having  barges  for  the  carrying  of  anthracite  were  com- 
pelled to  charter  extra  vessels.  Some  of  the  manufacturing  plants 
of  Philadelphia  which  for  a  time  employed  bituminous  coal,  resumed 
the  use  of  anthracite. 

In  accordance  with  the  custom  of  |)ast  years,  on  April  1  the  anthra- 
cite coal  companies  ma(h^  a  recUiction  of  50  cents  a  ton,  advancing 
the  price  10  cents  each  month  until  the  50  cents  should  be  restoreti. 
It  had  been  intimated  that  there  would  be  no  change  in  the  circular 
prices,  but  such  pressure  was  brought  to  bear  that  the  customary 
reduction  was  made.  Consumes  wTio  were  caught  napping  in  1906 
were  among  the  first  to  make  application  for  mMl  in  April.  There 
were  so  numy  orders,  and  for  such  large  amounts,  that  the  com- 
panies were  compelled  to  prorate  them.  Tins  caused  some  dis- 
satisfaction among  the  dealers,  but  regardless  of  the  many  objec- 
tions offeired,  the  coal  companies  continued  to  ship  as  they  saw  fit 
until  the  latter  part  of  July,  as  by  that  time  not  only  was  the  trade 
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supplied  but  the  ronsumers  as  well  had  been  prntorted.  At  no 
time  during  the  year  did  the  proHnrinsf  ooinnnmeis  advance  pnces 
beyond  the  10  cents  each  munLk  after  A^ril.  Toward  the  latter 
pifft  of  1907,  however,  a  number  of  retail  dedera  ad^uiced  the 
price  of  prepared  sizes  n-om  25  to  75  cents  a  ton< 

The  following  table  shows  the  range  of  retaU  prices  of  anthracite 
and  bituminous  coal  during  1907,  by  months: 


E^ml  pnc^  of  anlhracUe  and  bUumirums  coal  at  Fhiiadelphia  during  1907,  by  Tnonth$. 


KonUi. 


Pfmnd 
liiw. 

Pea. 

Buckwheat. 

Kioe. 

Bituminous. 

16.75 

K50 

$3.00-13. 25 

12.75 

$3. 75-14.  (*) 

6.75 

4  50 

3.00-  n.  25 

2.75 

3. 76-  4  tx) 

6.75 

450 

,  :i.(x)-  :<.  25 

i75 

3.75-  4  .  I  X) 

6.25 

4.W 

3.  (X)-  :t.25 

2. 75 

.T75-  4  00 

6.35 

4  .V) 

:i.  (x>-  :<.25 

2.75 

3.7.V  4  00 

6.45 

L'i) 

(X)  3.25 

2.75 

3.  75-  4. 00 

6.55 

'MXh-  3.25 

2.75 

3.7.'>-  4  0O 

6.75 

i.m 

3.a^  3.25 

2.75 

3.75-  4  00 

7.00 

4  75 

.TOO-  .1.25 

2.75 

3.75-  4  00 

7.00 

4  75 

3.00-  3  25 

2.75 

3.75-  4  00 

7.(K 

4  75 

3.00-  3.25 

2.7.-. 

i.V)-  3.75 

7.00 

476-6.00 

3.ao 

3.00 

3.60-  3.76 

Januajy.. 
Febroaiy. 

March  

April-.,... 

Miy  

Jane  

July  

Aat?ust . . . 

October . . . 
Noveiul>eT 


The  production  of  anthracite  coal  during  1907  was  unint^'rrupted, 
each  company  mining  its  full  quota.  The  following  table  shows  the 
shipments  during  each  month  of  1907  as  compared  with  1906: 

AiUhtaeUe  tonnage  for  the  year  l$0€-7t  by  monlkt,  in  Umg  tent. 


Ufluth. 


January. 
February 
March... 

April  

May  

June  

W  


5,468,064 
4,712,099 

5,797,167 
« 488, 203 
0  3,264,230 
6,676,018 
4,961,418 


1907. 


5,240,946 
4,563,720 
5,235,814 
5,916,583 
5,994272 
6,924,260 
6,602,486 


August  

Seplember. 
October . . . 
November. 


Total. 


6,400,511 
4,627,886 
6,3*4,768 
5,182, 163 

«6,a08,llft 


In  the  latter  part  of  September  the  retail  operators  advanced  the 

rice  of  egg,  stove,  and  chestnut  sizes  25  cents  a  ton,  claiiuiiig  iusuf- 
cient  piofit  at  lower  prices,  but  as  nian>'  consumers  had  contracted 
for  these  sizes  at  the  usual  price — $0.75  a  ton  in  thecellar — the  ail  vance 
was  not  general,  and  in  many  cases  secret  cutting  was  indulged  in. 

The  domestic  lue  of  pea  coal  is  becoming  more  general,  ^nie  burn- 
ing of  tills  size  being  better  understood,  about  95  per  cent  of  the 
production  is  now  used  by  housekeepers.  A  few  years  ago  pea  coal 
was  used  by  manufacturing  companies  almost  exclusively.  It  now 
commands  a  better  price,  and  before  long  will  no  doubt  be  classed 
with  the  other  prepared  sizes. 

There  was  a  great  demand  m  1907  for  bituminous  coal.  The  coast- 
wise and  harbor  shipments  of  soft  coal  exceeded  hy  1,187.992  tons 
those  of  1906,  the  totnl  shipments  last  year  amountino;  to  5,121,579 
tons.  All  the  coal-<  mi  i  \ mg  companies  showed  a  large  increase  in 
their  shipments  of  soft  cu£d.   The  piers  for  handling  it  have  been 
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ealai-jged  and  modernized,  and  many  additional  cargoes  have  been 
fittea  out.  The  GoTemment  has  taken  a  lar^  supply,  and  great 
quantities  of  bituminous  coal  were  sent  from  rhiladelphia  to  jSTew 
England  and  othor  parts  of  the  lInit<Ml  States.  Owing  to  the  excep- 
tional demand,  the  price  of  bituminous  coal  wa.s  at  times  higher  than 
it  had  been  for  years.  Tiie  nianufacutrei-s  liad  diiiiculty  in  securing 
their  full  quota,  as  the  railroads  were  unable  to  supply  the  necessary 
coal  cars.  In  some  instances  the  operators  brought  suit  against  the 
railroads,  charging  them  with  discrimination  m  fumismng  cars. 
These  suits  are  still  pending. 

The  prices  of  the  smaller  sizes  of  antliracite  coal  at  the  mines  during 
each  mouth  of  1907,  &s  compared  with  the  same  time  in  1906,  are 
shown  in  the  following  table: 


Friea  per  long  ton/or  $nmtUr  iizet  of  anthnuiU  ai  mtmt,  1906-7 ^  6y  monf&i. 


Month. 

1M7. 

Pea. 

Backwbeat. 
 .  

Rioe. 

Buckwheat. 

11.  W  jl.Tf, 

- 10.90-11. 25 

<0.  45-90 

75 

Sl.GS-Sl.HS 

Sl.lO-tl.26 

Fobruarj'  

\.M  1.7j 

.90-  1.25 

.45- 

76 

1.75-  l.«5 

1. 10- 

1.25 

March  

\.fA\-  2.35 

1.00-  1.50 

.45-  1 

'>% 

1.76-  1-H5 

1. 10 

1 . 2.-. 

(Strike.) 

(Strike.) 

(Strike 

) 

1.75 

1.10 

1.  ^.-i 

L5(>  !.:.'■> 

.90-  1.25 

.50- 

65 

l.(i.>  IT,") 

1. 10 

1.  L'.--) 

1.36-  1.75 

.90-  1.25 

.40- 

65 

1.Ij6    1. 75 

1. 10 

1. '.;.') 

1.25-  1.75 

.90-  1.25 

.4r. 

lo 

l.tiS-  1.75 

1.10 

1.  2.') 

1.25-  1.75 

.75-  1.25 

.4a 

l.'l 

1.05-  1.75 

l.U>- 

1  2.''. 

1.2.'>-  1-7.^ 

.75-  1.25 

.40- 

ll.') 

1.76-  2.00 

1.25 

1.  .^  0 

Onlolicr  

1.3i  1.7j 

.90-  1.25 

40 

(»i 

2.0O-  2.25 

1.2^ 

\.M 

Nov(Mnl«pr  

1.50-  1.75 

.90-  1.2.''i 

75 

2. 00-  2. 25 

1.25- 

1.50 

1.75-  2.00 

.90-  1.25 

.50- 

75 

2.00-  2.25 

1.25- 

1.50 

u  During  April.  1900.  t]i<'  mines  were  shut  down.  iukI  mtv  ]!ttt<  coat  was  uaed.  IndlTldiul opanton 
reoulved  tut  much  as  13  a  tuu  for  poa,  t2  (or  buckwhcut,  uiiii  f  l.50  lor  rice. 


There  was  an  increase  in  the  exports  of  both  anthracite  and  bitu- 
minous coal  from  the  port  of  Philadelphia  in  1907  as  compared  with 
lOOf).  The  shipments  of  hard  coal  to  ]>oints  outside  of  the  TJnited 
States  amounted  to  48. 541  tons,  as  compared  with  39,098  tons  in 
190G  and  40,414  tons  m  190o.  The  largest  quantity  of  hard  coal 
exported  from  Philadelphia  in  1907  (25,708  tons)  was  sent  to  Cuba. 
Canada  received  13,966  tons,  while  934  tons  were  sent  to  Mexico. 
Newfoundland  took  6,494  tons;  Haiti,  381  tons;  Bennuda,  998  tons, 
anrl  the  British  We^t  Indies,  60  tons.  The  anthracite  exported  was 
valuetl  at  $200,286. 

The  export  shipments  of  bituminous  coal  in  1907  showed  an  increase 
of  176,026  tons  over  those  of  1906,  the  total  shipments  amounting  to 
879,177  tons.  As  luis  been  the  case  for  several  yeai-s,  Cuba  took  the 
largest  amount,  411,410  tons  of  soft  coal  being  sent  there,  ^fexico 
received  213,117  tons,  as  atrainst  190.487  tons  in  1906.  Canada  and 
Newfoundland  took  3(>,o4y  tons;  Guatemala,  11,125  tons;  Panama, 
37,848  tons;  the  French  West  Indies,  49,918  tons,  and  the  Danish 
West  Indies,  25,763  tons.  Italy  received  22,708  tons,  and  22,745  tons 
were  sent  to  the  British  West  Indies.  The  Philippine  Islands  receiyed 
17,957  tons,  and  2,798  tons  were  shipped  to  Anstria-TInnf]:nrv.  Santo 
Dominji^o,  Brazil,  Chile,  and  Peni  received  over  000  tnns  each.  The 
total  value  of  bituminous  coal  exported  from  Pluiadeiphia  in  1907 
was  $2,433,051,  as  agamst  $1,647,119  m  1906. 
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Therp  wtis  no  change  in  freight  rates  for  local  dolivory  during  the 
year.  The  charges  per  ton,  which  vary  according  to  the  region  from 
which  the  shipment  is  made  and  according  to  size  of  coal,  were  as 
follows: 


I'Mght  raUt  per  long  ton  cn  anHmeUefwn  eoal  ngiom  la  Pkiladdpbiat  Pa, 


Region. 

Prepared 

Pea. 

Book- 

WhMt. 

11.70 
L75 
1.80 

SI.  40 
1.45 
1.60 

tl.26 

Lao 

LSS 

l-fhtgh  

Through  the  courtesy  of  the  officers  of  the  Pennsylvania  Railroad 
GompanT,  the  Philadelphia  and  Reading  Railway  Company,  the 
Lehigh  Coal  and  Navigation  Company,  and  the  Baltimore  and  Ohio 

"RailrofHl  Company,  data  have  been  furnished  from  wliidi  the  follow- 
ing tal)l(>  has  })een  compiled.  It  shows  the  distribution  of  coal  at 
Pluiadelphia  for  the  export  trade,  the  coastwise  and  harbor  trade, 
and  the  Philadelphia  local  trade. 

Dutnbntiion    eoal  at  PhSUddphMf  Pa.^  in  190$  ami  1907,  in  long  tont. 


Dectinatkm. 

1906. 

1907. 

Anth.  acite. 

Bituminous. 

Anthracite. 

Bi^inUnoua. 

Export  

Looal  

1,583,066 

rA'i.  i.'ii 
3,  t»3<>.  5h7 
2,337,019 

48.641 

2,173,901 

879,177 
5, 124.579 
2,208,712 

Total  

6^984.804 

The  price  circular  of  the  Philadelj  l  ia  and  Reading  Coal  and  Iron 
Company,  which  is  the  same  as  that  of  other  compames,  is  as  follows: 


Circular  prices  Jar  anthracite  coal  in  PhiladHphin,  Fa.,  in  1905,  1906,  and  1907. 


1906. 

1907. 

April. 

8ci>t^>ni- 
oer. 

April. 

Sentonx- 
ber. 

January. 

April. 

ber. 

S3. 00 

13.00 

$3.00 

S3. 00 

$3.50 

t3.25 

S3. 60 

3.00 

3.00 

3.00 

3.00 

.3.00 

3.00 

3.00 

S.O0 

3.50 

3.50 

3.50 

3.50 

3.00 

3.50 

8.26 

3.75 

3.  75 

.3. 75 

3.75 

3.25 

3.  75 

3.26 

3.75 

3. 75 

3. 75 

3. 75 

3.25 

3.  75 

3.25 

3.  75 

3.  75 

3. 75 

3. 75 

3.25 

3.  75 

1.50 

1.50 

.TOO 

1.75 

1.75 

1.75 

2.00 

W^^^  

LOO 

1.00 

1  .CO 

'•^ 

1.50 
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BALTIMORE.  MD. 

The  following  review  of  the  coal  trade  of  Baltimore,  Md.,  for  1907. 
has  been  prepared  for  this  report  by  Mr.  Maurice  J.  Limn,  editor  of 
Coal  and  Coke: 

In  general  with  other  sections,  the  coal  trade  of  Baltimore  in  1907 
was  c|uite  satisfactory  as  a  whole,  the  tonnage  being  larger  than  the 
previous  year,  the  transportation  problem  being  comparatiyely  easy, 
and  fair  prices  maintainmg  well  up  to  the  close  of  the  year. 

Tn  tlio  anthracite  trade  tbere  was  nothing  worthy  of  special  com- 
nifiit ,  t  he  traile  taking  its  usuhI  ( (»ursc  from  month  to  month,  although 
tiie  extension  oi  unusually  cold  weather  into  the  late  spring  made  tins 
branch  of  the  coal  buameas  somewhat  more  active  tnan  customary 
for  that  season.  The  anthracite  production  last  year  was  ezc^  i  t  ion- 
ally  large,  and  Baltimore  naturally  took  its  pro  rata  share  of  this 
increased  tonnage. 

The  bituminons  rn-di  trade  of  Baltimore  was  quite  sansfactoiy  for 
the  year,  althougli  it  encountered  a  setback  during  the  last  two 
months  of  the  year,  due  to  the  general  depression  in  business  which 
b^an  in  the  fall  throughout  the  country.  The  depression  of  the  last 
montli  or  two* of  the  year,  however,  was  not  sufficient  to  materially 
aflect  the  total  of  the  year's  coal  business.  The  receipts  were  iarf^er, 
and  the  coastwise  shipments  and  domestic  exports  of  coal  from  this 
port  show  gains  over  the  figures  of  the  previous  year,  as  will  be  seen 
nom  the  tables  herein  given. 

Coofhoiae  co<d  tkipmenlt/rom  Bakmore^  Md.t  190^-1907^  in  long  tons. 


Year. 

Antbndte. 

Bitumiooua. 

1903  

1«H  

238,162 
20^003 

2,064,060 
2,832,321 

3,m,m 

19W  

M»  

1907  

TotaL 


1,731,.<W 


The  domestic  exports  of  bitununous  coal  from  the  port  of  Baltimore 
continue  to  show  considerable  increase  each  year  over  the  preceding 

?eriod,  there  being  a  growing  market  for  coal  from  Baltimore  both  in 
uba  and  in  Mexico.    The  followin'r  treble  ^ves  these  exports  by 
months  for  1907  and  the  totals  for  the  previous  four  years: 

DometCic  exporU     hUvminouM  eodl  and  coke  from  BoKiinore,  Md.^  l$07t  vn^  ^cmy  torn. 


Cok». 

Month. 

CoaL 

CokB. 

4.m7 

ti.  2tl'> 

fi,3lS 
5,59.5 
11.22.1 
4,«42 

50,502 
3fi, "37 
37, 276 
73,926 
61,990 

1,544 
10,437 
3,548 
7,553 
6,  .196 

77,832 

1  Total  

JoBusry.. 
February. 
March . . . . 

April  

May  

June  

July  


Coal. 


44,652 
41,372 
35,  .148 
45.810 

31,  ,M>; 
50,359 


The  tutal  export«of  eojil  from  Brtltiniorp  In  \'.m  wvrc  4:.S,2(X!  f  in  I'.ni.".  :^41,1()7  toii.s:  in  UXH.  15(1,912 
tons,  and  in  1903  they  were  116,294  tons,  ahowlng  an  Incraaae  of  100,000  tons  in  1906  and  In  1907,  as  oom- 
puMl  wltli  tb*  pfsoMiag ;  


...... ^le 
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The  foil  nvni^'  table  givers  the  recemts  and  shipments  of  anthracite 
and  bituminous  coal  at  Baltimore,  Md.,  in  1906  and  1907: 


Beedpt$  and Mfmentt    oool  oi  BaUimore,  Md., during  the  yeort  1906  and  1907t  t»  bmg 

torn. 


1907. 

TtdMrfttar  •Upnwnta. 

Tktowfttar  diliniiantfl. 

COMtwIW. 

Exports. 

CoMtwlse. 

Exports. 

4,206,800 

3, 176*710 

458, 2(» 

5,154,526 

ms,m 

3,|0^060 

550,880 

CofeB  

4,916,225 

3,  414,  872 

4W.2U3 

r,,  '.»57, 5o7 

4,070, 128 

569,880 

a  Short  tons. 


It  will  he  seen  from  the  above  that  the  receipts  of  coal  at  Baltimore 
in  1907  increased  1,041,332  long  tons,  as  compared  with  the  previous 
year,  while  the  coaf^twise  shii)ments  increased  655,256  tons,  and  the 
exports  increased  101,677  tons,  as  compared  with  the  year  1906. 

In  compiling  the  coal  tonnage  of  the  port  of  Baltimorei  the  receipts 
of  coal  at  the  plants  of  the  Maiylana  Steel  Company  at  Sparrows 
Point,  Md.,  about  9  miles  from  the  city,  and  of  the  Central  Foundry 
Company,  located  at  Dundalk,  about  6  milrs  out  of  the  city.  These 
figures,  which  are  not  included  in  tlie  tal)le  al)ove,  are  as  follows: 

Mr.  R.  K.  Wood,  general  agent  of  the  Maryland  Steel  Company, 
states  that  the  consmnption  of  bituminous  coal  for  all  purposes  dur- 
ing 1907  amounted  to  517,139  long  tons,  as  against  615,333  long  tons 
in  1906,  and  that  the  works  consumed  182,928  long  tons  of  coke  during 
the  year,  purchased  from  outside  sources,  in  addition  tn  the  coke 
manufactured  in  its  own  ovens  at  the  plant,  which  c«)iii[>Hii's  with 
117,154  long  tons  of  coke  from  the  same  source  in  the  previous  year. 

Mr.  D.  ^Uer,  manager  of  the  Central  Foundry  Company,  states 
that  2,755  long  tons  of  coal  and  3,773  short  tons  of  coke  were  con- 
sumed at  tliis  plant  duriuf^  the  past  year,  as  compared  with  2,660 
long  tons  of  coal  and  4,183  short  tons  of  coke  in  1906. 

PITTSBURG,  PA. 

In  the  foUowino^  tables  is  presented  a  statement  showinp;  the  quan- 
tity of  coal  received  at  and  in  the  vicinity  of  Pittsburg,  by  both  rail 
and  water,  and  the  shipments  of  coal  through  and  from  the  Pittsburg 
district  to  the  west  during  the  last  five  years.  This  statement  ha^ 
been  compiled  from  reports  made  to  tiie  Creological  Survej^  by  ofiBcials 
of  the  railroads  enterinn;  Pittsburg  and  by  the  UnitoH  States  army 
oflficer  in  char^je  of  the  slack-wat€ir  navijration  on  tiie  Mononf^.tli  la 
River  and  at  Davis  island  dam  on  the  Oliio  River  below  Pittsburg. 
The  railroad  officials  furnishing  the  information  in  the  report  to 
whom  spedsJ  acknowledraDent  is  due  are  Messrs.  J.  G.  Searles,  general 
coal  freight  agent  of  the  Irannsylvania  Railroad  at  Philadelphia ;  W.  L. 
Cromlivli,  coal  and  coke  agent  of  the  Baltimore  and  Ohio  Railroad  at 
Pin^biirg;  C.  F.  Perkins,  general  ore  and  coal  a^^ent  of  the  Penns}^- 
vaiua  lines  west  of  Pittsburg,  at  Pittsburg;  "W.  A.  Terry,  general 
freight  agent  of  the  Pittsburg  and  Lake  Erie  Railroad  at  Pittsburg; 
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J.  B.  Safford,  superintendent  of  the  Pittsburg,  Chartiers  and  Youghiog- 
heny  Railroad  at  Fittsburg,  and  H.  J.  Booth,  general  freight  agent  of 

the  Wheeling  and  Lake  Erie  Railroad  (Wabash)  at  Pittsburg.  The 
statistics  of  the  movement  of  coal  throua:h  the  Monongahela  Eivrr 
lock?  and  at  the  T>avis  Island  dam  have  been  furnished  by  Maj.  H.  C. 
Newcomer,  Corps  of  Engineers.  U.  S.  Army. 

These  tables  show  that  while  the  river  shipments  to  and  through 
Pittsburg  in  1907  exceeded  those  of  1906  by  1,091 ,028  short  tons,  ship- 
ments by  rail  decreased  by  1,934,669  short  tons,  and  the  total  move- 
ments to  Pittsbiirp:  and  to  western  points  in  1907  were  84:^,641  .short 
tons  less  than  in  1906.  To  olfset  tnis  decrease,  however,  there  was  a 
considerable  increase  in  shipments  of  coal  from  mines  in  the  Pittsburg 
district  to  eastern  points.  In  1906  the  quantity  of  coal  shipped  east 
from  the  Pittsburg  district  was  approximately  10,000,000  short  tons, 
while  in  1907  this]  i>i]siness  amounted  to  12,202,530  tons,  an  increase 
over  the  precedin»?  year  of  about  2,200,000  short  tons,  and  the  tr^tal 
movement  of  coal  for  the  Pittsburg  district  in  1907  was  accordingly 
abou  t  1 ,350,000  tons  over  that  of  1 906. 

As  shown  in  the  following  tables  the  decrease  in  1907  was  princi{>ally 
in  the  rail  shipments  from  the  Pittsburg  district  to  western  points. 
The  rail  shipments  to  Pittsbiirp:  and  \'icimty  decreased  from  5,107.413 
short  tons  in  1906  to  4,774,977  short  tons  m  1907,  while  the  rail  ship- 
ments to  points  west  of  Pittsburg  decreased  from  22,419,496  short 
tons  to  20,817,263  tons.  The  water  shipments,  on  the  other  hand, 
showed  increases  both  in  coal  sent  to  Pittsburg  and  in  that  sent  to 
western  and  southwestern  points.  The  river  shipments  to  Fittsbu^ 
and  vicinity  increased  from  6,840,816  short  tons  in  1906  to  7,611,680 
tons  in  1907.  wliile  the  shipments  through  Davis  Island  dam  increa.sed 
from  2,88>!  06,5  sliort  tons  to  3,204,129  short  tons.  Tlie  total  sliip- 
ments  by  raii  and  water  to  Pittsburg  and  through  Pittsburg  to  western 
points  in  1907  were  36,408,049  short  tons,  against  37,251,690  tons  in 
1906.  "The  total  river  shipments  in  r  ;ised  from  9,724,781  tons  in 
1906  to  10,815,809  tons  in  1907,  while  the  total  rail  shipments  de- 
creased from  27,526,909  tons  to  25,592,240  tons. 

The  rail  and  water  sshipment.s  to  Pittsburg  and  vicinity  and  throuo;h 
Pittsburg  to  western  poinLa  during  the  last  five  years  have  been  as 
follows: 


Movement  of  coal  Lo  and  through  FitUbwrg^  1903-1907^  in  ihorl  Umtf  showing  lotaU  by  rail 

mdwvUT, 


ItOB. 

UM. 

1906. 

IMS. 

U07. 

By  nil: 

By  Mononeahela  Ulvcr  locks: « 

To  Pittsbure  diftrict  

Total  shipmfnt«!  

6.160.275 

ir,,%.',,4-t2 

5,0S3,535 
10.017.327 

5.463,012 
18,370,368 

5,107,413 
22,419.490 

4.774,977 
20,817,263 

21,125,717 

2i,m,m 

23,833,380 

26, 808,  MO 

6,3a3.3«5 

3,0^9.2^ 

9.372.664 

4.173,992 
2.811,584 

5.558.541  1  6,840.816 
3.926.319  !  2.883,965 

7,611.680 
3.204,129 

0.484.860  !  9,724,781 

10,815.809 

~3o74e8^ 

28,086,438  ,  33.318,240  j  37,251,090  j  38,408,049 

n  Tlifl  cofti  traffic  on  tho  Monongahela  is  obtniiird  bv  adding  to  that  which  passen  Lock  No.  3  the  coal 
irtin<<fi  find  Hhinp«d  in  pools  Nos.  1  and  2  In  1907  there  wr>rp  ronsumad  la  pool*  Moe. land 2  6,887^300 
tons  nvor  cofll.  and  in  the  harbor  beli>w  No.  i,  iDcluding  tlir  lower  AllQglmiy  Rivtr,  1,174,^  MNttdl 
MoooQgalwIa  River  coal,  a  total  ol  Tfilifii&ii  tons  looally  ooasumed. 
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Movement  of  coal  to  and  through  FitUbttrg,  J903-J907,  in  thort  tons,  showing  total*  to 

JHttfdffy  attki  and  vat  of  PUUburg, 


IflOS. 

IIOB. 

1M6. 

1907. 

To  PtMrtmis  diafcriot: 
9o  -wmt  of  PiiUbntgi 

5,  m.  -lib 
6,31W.3H5 

5.083,535 
4. 173, 9«2 

5,463.013 
5, 5.^,541 

5,107,413 

».S40.81fi 

4.774,977 
7,mi.ftS0 

11. 463,  MO 

U,<B1,US 

ll,»48,2a» 

13.386,667 

Iri. 017,327 
2.S11,.W 

ls,:cn,,Vk8 

3,[>2>.,319 

22,  419.49fi 
2,  8S3, 9tv5 

20.S17,2»>3 
3,204.129 

Total  to  wnst  of  Plktobuig  

19,f04.741 

18.8'2S.9ll 
2S,0Hfi.4;iS 

22.29rt,(W7 

25,303.4fil 

:r,  ?:>! ,  m^Ki 

24,021.392 

4ns,  (M9 

Total  shipments  

318  24(1 

CLEVELAND,  OHIO. 

The  total  receipts  of  coal  and  coke  in  Clevelandj  as  reported  by  Mr. 
Miinson  A.  Havens,  aeeretaiy  of  the  chamber  of  commerce,  amounted 
in  1907  to  6,998,124  short  tons,  an  increase  over  1906  of  171,037  short 
tons.  This  increase  would  have  been  mu^  larger  except  for  the 
effects  of  the  financial  disturbance  which  were  felt  more  imirio<1iat(  ly 
in  the  cities  of  the  middle  west  than  in  New  York,  Boston,  riiiladel- 
phia,  or  Baltimore.  There  was  a  slight  falling  on  in  the  receipts  of 
bituminous  coal,  and  gains  in  the  receipts  of  anthracite  and  of  coke 
were  recorded.  The  wipments  of  coal  and  coke  from  Clt  veland  in 
1907  amounted  to  3,441,666  short  tons,  compared  with  3,099,822 
short  tons  in  1906.  The  difference  between  the  recpipt.s  of  6,998,124 
short  tons  and  the  shipments  of  3,441,666  short  tons  roprosent^  the 
local  consumption  of  3,o5(>,45S  short  tons,  a  decrease,  compared  with 
1906,  of  about  170,000  tons. 

The  following  tables  show  the  quantities  of  bituminous  and  anthrar 
cite  coal  and  of  coke  received  and  dhipped  and  the  local  consumption 
at  Qevedand  during  the  last  five  years: 

Coal  and  eoke  receipU  and  tMpaunt*  at  Cleveland,  Ohio,  190S-19(yi,  m  Aart  tarn. 

RECEIPTS. 


Kind. 

1901. 

1901. 

1900. 

1906. 

1907. 

—  _    .  -  .. 

5..'')77.9«4 

254, 
768,430 

5..'i47.476 
1M,907 
<»4,101 

4,846,162 
295,423 
668,068 

6,021,958 
145,822 
660,307 

5,995,197 
153,077 
8«,8B0 

6,ao6,n7 

0,141,106 

0,8I7«C87 

0^998,126 

SEIPMEMTB. 

6,500 
IStlTO 

27 
(51,047 
3,0fia,81» 
21,666 

74 
50,575 
%  667,016 
66^627 

10,  m 

45,fi87 
2,9(16,279 
117,718 

7. 

3,364,675 
68,788 

2,089,391 

3,136,846 

2,666»093 

9,090,832 

8,441,060 
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Total  C4jal  receipts  and  ^ipnmU»,  with  local  cansumptiun,  at  Clevelandf  OkiOy  1 903-1907 f 

in  ikort  tant. 


Yav. 

6,141,484 

5.724,««S 
().H-27.n(s7 
6.996, 124 

Biiip. 
mnu. 

soniptloti* 

2.ma9i 

3. 135. 548 
3,441,606 

3.75r>,  m 
.■^.^IC^. 

1906  

1906  

3,(>vi  vv, 

3.7-2-..:. 

3,666,458 

CHICAGO,  ILL. 

Becaiue  of  the  fact  that  one  of  the  transportation  compaoks 
declined  to  fuinish  the  Chicago  hureau  of  coal  statistics  the  figures  of 

the  coal  shipments  ovpr  its  Tine  in  1907  that  hureau  was  unable  to 
compile  its  usual  statement  on  the  coal  trade  of  Chicago  for  last  jear^ 
and  the  statistics  are  therefore  not  available  for  this  report. 

CINCINNATI. 

Mr.  Chas.  B.  Murray,  supermtendent  of  the  chamber  of  commerce 
of  Cmdimati,  has  furnished  the  following  extract  from  lus  annual 
report  in  advance  of  its  publication. 

The  aggregate  receipts  of  coal  at  Cincinnati  in  1907  fell  consider- 
ably short  of  the  exceptional  quantity  reported  for  the  preceding  year. 
The  decrease  was  in  arrivals  by  railroatl,  which  were  of  less  volume 
than  for  either  of  the  two  years  next  precediiig.  The  total  by  river 
was  about  14  per  cent  in  excess  of  the  preceding  year,  and  al)out  12 
per  cent  in  excess  of  the  annual  average  of  receipts  by  river  during 
nve  years  prior  to  1907.  The  railroad  receipts,  while  about '27  per 
cent  below  the  precediiiiT  year,  were  12  percent  greater  than  the 
amiual  average  for  the  ]>eiiini  of  five  years. 

The  receipts  of  coal  in  1907  by  river  were  04,047,000  bushels,  coui- 
paied  with  56,739,000  for  1906,  and  an  amnzal  average  of  57,791 ,000 
for  five  years  prior  to  1907.  Of  these  receipts  for  the  last  year  about 
47  per  cent  represented  product  from  the  Pittsburg  district,  52  per 
cent  frniTi  tlie  Kanawha  district,  and  1  percent  froiu  othor  l»>cnlitips. 

Receipts  of  coal  by  raihoad  in  1007  wore  85,333,000  l>u^,iu  l>,  coiii- 

Jmred  with  117,218^000  for  1900,  and.  an  auuual  average  of  70,192,000 
'or  five  years.  It  is  estimated  that  about  55  per  cent  of  the  arrivals 
by  railroad  represented  product  from  the  Kanawha  district,  and  45 
per  cent  from  other  sources,  mainly  in  Ohio. 

The  total  receipts  of  coal  at  Cim  innati  in  1907  were  149,980,000 
bushels,  com  pa  led  with  173,957,000  tor  1906,  and  an  annual  average 
of  133,983,000  for  five  years.  Of  the  total  from  all  sources  the  past 
vear  at)out  20  per  cent  came  from  the  Fittsbuig  district]  53  per  cent 
from  the  Kanawha  district,  and  27  per  cent  from  other  sections, 
mainly  in  Ohio. 

Rln]^i7ipr.t^  of  coal  from  Cincinnati  in  1907  represented  a  total  of 
7i,4U,UU0  bushels,  of  which  5,006,000  bushels  were  by  river  and 
66,408,000  by  railroad,  the  latter  including  an  unknown  quantity 
appearing  in  the  reported  arrivals,  but  desUned  to  points  beyond 
without  reference  to  local  interests.  The  total  shipments  in  1907 
were  90,045.000  bushels,  and  the  annual  average  for  five  years 
56,751,000  bushels. 
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Prices  of  coal  afloat  in  1907  from  the  Pittsburg  and  Kanawha  dis- 
tricts ranged  at  8  to  9  cents  per  biuheL  at  Cincinnati,  with  an  aTerage 

of  8.20  cents  for  the  year.  For  run-or-mine  eoal,  the  prevailing  price 
was  7\  cents  per  bushel  until  November,  theu  advanced  to  7f  cents* 
for  nut  and  slack,  0  to  G  h  cents  per  bushel.  The  price  of  lump  coal 
for  both  Pittsburg  (Youghiogheny)  and  Kanawha,  delivered  to  con- 
sumers, was  $3.25  per  ton  for  about  five  months  of  the  year,  $3.50  for 
four  months,  and  $3.75  for  three  months,  making  an  average  of  $3.47 
per  ton,  c  ompared  with  S  >.3S  for  1 906.  On  the  bushel  basis  the  aver- 
age for  1907  was  12.45  cents,  compared  with  12.20  cents  for  lOOG, 
and  an  annual  average  of  11.84  cents  for  five  years  prior  to  1907,  lor 
deUveries  to  consumers.  For  nut  and  slack  the  range  w^  mainly 
$2.10  to  $2.25  per  ton  for  deliveries  to  consumers. 

Anthracite  coal  is  but  moderately  consumed  in.  this  market,  the 
total  receipts  in  1907  bein'^  r)"4.000  bushels,  compared  with  792.000 
bushels  for  1906,  and  an  ammal  average  of  578,000  bushels  for  five 
years  prior  to  1907.  The  price  for  lots  delivered  to  consumers  was 
$7.25  to  $7.60  per  ton,  the  lower  rate  for  about  four  months  of  the 
period. 

The  local  consumption  of  coal,  as  near  as  can  be  estimated  upon 

statements  of  dealei-s,  bn^  been  pretty  evenly  divided  between  inuus- 
trial  and  liousehold  rcqnii citH^ntij,  with  a  tendency  of  eular«z:emeut 
of  the  industrial  proportion  in  late  years,  so  that  probably  55  per  cent 
is  not  too  high  to  estimate  such  consumption  at  this  time. 

For  the  year  1907  the  local  gas  works  consnnied  coal  to  the  extent 
of  255.563  tons  of  2,000  pounds,  or  7,100. ftOf)  bushels.  There  were 
sent  (lilt  from  the  works  during  the  year  2, 4 (  1 .00 1 ,000  cubic  feet  of 
manufactured  eras,  and  the  product  of  electric  current  represented 
40,950,000  kilowatts.  Compared  with  the  preceding  year  there  was 
an  increase  of  about  14 1  per  cent  in  coal  consumed,  about  the  same 
quantity  of  m auufactured  gas  sent  out,  and  15  per  cent  increase  in 
product  of  electric  current.  There  was  additionally  sent  out 
164.568,000  feet  of  natural  gas. 

The  yearly  ranp;  and  average  prices  of  Pittsbur<j  coal,  aiioat  and 
delivered,  per  bushel,  based  ou  weeKlv  records,  compared  for  a  series  of 
years,  are  shown  in  the  following  ta'hle: 


Prices    PiUiAmrs  and  at  (Hruinnatit  190t-1907,  in  cents  per  buehd. 


•ft 

^  

Anoftt. 

Dolivrrf<l. 

i  Lowest. 

Uigb«st. 

Lowest.  1  UIgheiit. 

1902  

( 

  ^ 

10 

7.92 

10 

11.75 

1903  

  'J 

10 

12 

14} 

18 

1904  

  H 

9 

H. 

10 

la 

11.50 

1905  

  8 

8 

H.00 

11 

1  i2i 

12. 05 

1906  

? 

".SO 

11 

12.20 

ma  

.., 

Ij  u, 

12.45 

...... ^le 
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Stmmarif  t^ooaivunmmU  at  CKnaimott,  OMo,  in  1906  md  1901 ,  in  buMi. 


DeUUi. 


1907. 


DetaUi. 


1907. 


149,980,000 
aO,  736,000 
4M,0Q0 


AnthradtB. 
Total: 


By  rail   64.034.000 

Total  Kanawha  [     87, 686, 000 

OthPr  kinds  by  rail . .  J     52.  :i92. 000 


By  river   23.651,000 


33.405,000 
46,573.000 
80.068,000 
3S.  IW.OOO 


By  river . 
By  rail... 

Shipped: 
By  river  . 
By  raU... 

Total  shlppi^<l 


56,739,000 
117,218.000 


5.833,000 
93,212.000 
90,045,000 


8.'j.3:i3,(XM) 


5.no«i,noo 

«<..  408,0(10 
71.414,000 


Coal  from  Virginia  and  from  the  Kanawha  and  other  West  Virginia 
regions  sells  at  the  same,  or  about  the  same,  prices  as  are  obtained  for 
the  product  in  the  Pittsburg  district.  Sales  afloat  are  on  the  bushel 
basis — 12  pounds'.  Sales  delivered  are  on  the  bads  of  the  short  ton 
of  2,000  pounds  and  represent  screen  or  lump  coal.  The  receipts 
of  coke  for  1907  were  4,577,000  bushels,  and  the  quantity  locally 
manufactured  amounted  to  9,233,000  bushels,  makino:  a  total  of 
13,810,000,  as  compared  with  13,502,000  bushels  in  1906.  For  citv 
manufacture  the  average  price  for  the  year  was  \\\  cents  per  bushel. 
Gas-house  coke  was  9^  cents  a  bushel,  and  Connellsville  coke  sold  at 
$6.60  per  ton. 


The  following  review  of  the  coal  trade  of  Milwaukee  has  been 
furnished  by  Mr.  W.  J.  Langson,  secretary  of  the  Chamber  of 
Conunerce : 

The  coal  record  of  1907  still  further  enhances  the  position  of 
waukee  as  the  leading  receiving,  distributing,  and  consuming  port  <m 
the  upper  lakes  for  Uie  coals  of  Pennsylvania,  Oliio,  and  Michigan. 
The  receipts  through  all  channels  reached  the  iinprecedented  total  of 
4,349,507  short  tons,  an  increase  over  total  supply  of  1900  of  better 
than  half  a  uiillion  tons.  The  receipts  of  the  past  year  consisted  of 
4,039,512  tons  by  lake  and  309,995  tons  by  rail  and  car  ferries.  The 
total  shipments  of  the  year  were  1,310,862  tons,  showing  an  increase 
of  122,420  tons,  against  an  increase  of  534,232  tons  in  the  receipts. 
As  the  stocks  of  coal  were  quite  low  before  the  resumption  of  lake 
navigation,  the  above  ligures  would  indicate  a  larger  increase  in  local 
consumption  than  in  sliipments.  The  lake  receipts  consisted  of 
858,402  tons  of  hard,  and  3,181,110  tons  of  soft  coid.  There  is  no  • 
record  of  the  kind  of  coal  received  by  rail  and  car  ferry,  but  with  lue 
exceptions  the  rail  receipts  consist  of  soft  coal  and  the  car  feriy 
receipts  of  the  same  variety. 

Competition  in  the  coal  bu.siness  having  been  practically  eliminated, 
j)rices  nave  continued  at  relatively  liigh  figures,  especially  for  domes- 
tic purposes. 

The  manufacture  of  coke  at  Milwaukee  has  largely  increased  the 

consumption  of  soft  coal,  and  the  improvement  of  other  Wisconsin 
harbors  has  opened  new  channels  for  the  distribution  to  interior 
points. 

The  followmg  tables  ^ve  receipts  and  shipments  of  coal  at  Mil- 
waukee by  rail  and  lake  for  the  last  five  years: 
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JUotipU  t^attHat  mwmUue,  W%».,  1903-1907^  in  thort  font. 


Soaree. 

1903. 

1904. 

1 

io<)7. 

By  lalcp  from— 

Tol(jdo  

014,  «n 

7,003 
430,834 

23f).  7  *n 

213,124 
477,960 
«5,981 

Sf>0,<T1 

ai,:)io 

341.  •►is 
18:7.  :7-> 

254.014 
(M«W,(>41 
22,800 
3,972 
38,012 
41,323 

J»aO,814 

m.m 

4.  :ti>» 
247,. s7s 
245,455 

iUv,  too 

350,427 
770,968 
23,061 

748,044 
«0,964 

8,002 
560.475 
263,527 
167,515 
362,408 
861,621 
25,627 

813,904 
140,313^ 

28,428 
740,785 
318,045 
204,873 
457,582 
1,064,666 

50,041 

23,045 
21.913 

77),  7:?J 

14*t,  115 

134,508 
88,866 

2,549.351 

248,105 

« 332, 333 

J,  034, 072 
« 461, 203 

4.009,512 
5300.905 

3.083,977 

2,944,439 

3,157,4M 

3,815,275 

4,349,507 

•Indadiiig  310,915  tmu  by  eu^bny  Unot.          5  Indoding  132,51(1  tou  hf  omr  tery. 
£Aijim«nte  qfcoaljrom  MilwauUe,  Wit.,  190S^J9(J7,  in  ihort  tom. 

Shipped  by— 

1903. 

1904. 

1905. 

1906. 

1907. 

Lake  :  

350,505 
250.941 
33,339 
6,ft45 

569,330 
3(31,824 
55.368 

(•i,040 

4011,500 

612.S3fi 
87.105 

631,205 
450.333 
93. 7«. 

4.  US 

098.040 
509,271 
103,561 

Ttitiil  

PA),  4.10 

9':r2.  :%>i 

l,i77,r,in 

1. 1HS,442 

1,310,802 

Total  rectipU  oj  coal  by  lake  at  Milwaukee,  Wia.,  190^-1907,  by  kinds,  in  ahort  Urns. 

Kind. 

1903. 

1904. 

1905. 

1906. 

1907. 

Total  

1. 

H76, 109 
1.820,  l(i5 



7.V>.  MO 
2,597.420 

S.'iH,  4<  ri 
3.  IM.  110 

2,649,351 

2,m,iM 

2,835,132      3,354,0?2  ^  4,039,512 

ReeeipU  oJ  coal  Ol  Milwaukee,  WU.,  by  lake  and  rail  in  J 866,  1870,  1880,  1890,  and 

annually  Jrom  1900  to  1907,  in  sfutrt  tons. 

1865   36,369    1902   1,641,095 

1870   122,865    1903.   3,023,977 

1880   -m.rm    1904    2,944,439 

1890   9im,tt57    1905   3,157,464 

WOO   1,808,593  I  1906   3.815,276 

0901   1.963^489  I  1907   4,349,607 

ST.  LOUIS,  MO. 

Hie  following  summary  of  the  coal  trade  of  St.  Louis  for  1907  bas 
been  prepared  for  this  report  by  Mr.  William  FlewelljTi  Saunders, 
secretary  and  general  manager  or  the  Business  Men's  League  of  that 

city: 

Notwithstanding  the  business  depression  tlin>ugli()ut  the  United 
States  during  the  last  half  of  the  year  of  1907  St.  Louis  showed  a 
healthy  increase  in  the  fuel  trade.  The  increase  in  soft  coal,  which 
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is  used  most  for  manufacturing  purposes,  shows  an  even  greater 
increase  for  1907  over  1906  than  doos  the  year  1906  show  over  1905. 
Anthracite  coal  shows  a  phenonienal  iiicrea^se  for  the  year  1907  over 
1906 — about  52.4  per  cent.  This  is  due  in  a  large  measure  to  a  read- 
justment of  freight  transportation  rates  which  make  shipment  from 
•the  anthracite  districts  of  the  East  to  the  West  bj  St.  Louis  cheaper 
than  by  other  western  distributing  centers,  but  even  the  increase  in 
the  local  use  of  anthracite  is  about  3.'^^  per  cent  over  1906  for  1907. 
St.  Louis  is  growing  very  steadily  and  especially  in  nianufacturing, 
so  that  the  depression  which  affected  the  nation  was  more  than  offset 
in  St.  Louis  by  the  natural  growth  of  the  first  half  of  the  year. 

Coal  prica  at  St.  LouiSf  Mq,,  during  1906  and  l!H)7f  per  short  ton. 


IMC 

1007. 

Highest. 

t2.85 
3.05 
6.85 
7.10 
6.65 
6.45 
410 
&€0 

Lowest. 

Closing. 

Highest. 

Lowest. 

CloHlng. 

11.45 

6.35 
6.60 
5.45 
5.30 
3.40 
3.70 

$1.70 
2.50 
6.85 
7. 10 
6.65 
6.45 
4.10 
400 

$2.07 

3. 12 

7.10 
6.  75 

$1.47 

2. 12 
C.35 

5. '25 

$1.65 
2.62 
6.85 
7.10 

6.75 

415 
&25 

3.75 
l»85 

415 
&S5 

Coal  and  cole  reeeipta  at  St.  Louit,  Mo.,  1901-1907, 


BoftooaL 

HMdooal. 

Coin.  1 

1 

Bufhels. 

Tont. 

1 

Bushel*. 

1901  

llS,St>l,775 

200. 797 

11,746.592 

1902  

130, 14,''),3o<t 

H.  180,000 

1903  

1.59.221,ti25 

11.414,720 

1904  

170,970,875 

155,097 

8,558,100 

Tear. 


1905. 
1906. 
1907. 


Boftooia. 


Bushels. 
171,7--'r.l.7.^ 
190,640,325 
211.088,900 


Hudooal. 


Tons. 
158,843 
174,226 

906,571 


Cote. 


Bushfts. 

12,.^■Ji,.■7^ 

18,244,444 
90,800,000 


PRODUCTION  OF  COAIi  BY  STATES  AND  TERRITORIES. 

Including  Idaho,  Nebraska,  and  Nevada,  in  which  a  few  thousand 
tons  of  coal  were  produced,  there  were  31  States  and  Territories 
which  contributed  to  the  total  production  in  1007  ai^ainst  30  coal- 
producing  States  and  Territories  in  1906.  North  Carolina,  whose 
production  had  shown  a  gradual  decrea.se  since  1902,  it'ported  no 
production  in  either  1906  or  1907.  Of  the  31  States  and  Territories 
which  produced  coal  in  1907,  12  are  east  of  the  Mississippi  RiTer 
and  19  are  west  of  it.  In  1907  the  12  States  east  of  the  Mississippi 
River  produced  425,739,953  short  tons,  or  88.6  per  cent  of  the  total 
output,  against  .'365,559,933  short  tons,  or  88.5  percent  in  1906,  while 
the  19  States  west  of  the  Mississippi  River  produced  54,623,471  short 
tons,  or  11.4  per  cent  in  1907  against  48,597.345  short  tons,  or  11.5 
per  cent  in  1906.  Of  the  12  States  east  or  the  Mississippi,  6  are 
situated  north  of  the  dividing  line  formed  by  the  Ohio  and  rotomac 
rivers,  and  6  lie  south  of  that  natural  boundary.  The  6  States  north 
of  the  2  rivers  produced  in  1907  340.761,253  short  tons,  or  70.9  per 
cent  of  the  total  production,  wliile  tiie  southern  States  contributed 
84,978,700  short  toiLs,  or  17.7  per  cent  of  the  total  j)roduction.  While 
the  northern  States  excel  the  southern  States  to  such  an  extent  in 
the  total  production,  the  ratio  of  increase  since  1880  has  been  decidedly 
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in  favor  of  the  latter.  In  1880  the  northern  States  produced 
63,044,558  short  tons  and  the  southern  States,  3,793,308  tons,  the 
former  bemg  about  17  times  the  latter.  In  1890  the  northern  States 
produced  122,296,267  short  tons,  which  was  about  7  times  the 
17,378,754  short  tons  produced  in  the  southern  States.  In  1900  the 
southern  States  produced  42,607,053  short  tons  and  the  northern 
States  193,324,621,  less  than  5  times  that  of  the  southern  States.  In 
1906  the  production  of  the  southern  States  was  more  than  one-fourth 
that  of  the  northern,  and  in  1907  it  was  almost  exactly  one-fourth. 
The  States  west  of  the  Mississippi  River  have  increased  their  total 
production  from  4,624,324  short  tons  in  1880  to  54,023,471  in  1907. 
In  the  following  table  is  the  production  of  the  various  States 

S'ouped  according  to  geographical  divisions  made  by  the  Mississippi, 
hio,  and  Potomac  rivers,  for  the  years  1880,  1890,  1900,  1906,  and 
1907,  in  order  that  the  development  of  the  diiSferent  sections  may  be 
observed. 

The  production  of  coal  in  the  several  States  and  Territories  in  1907 
and  preceding  years  is  discussed  more  in  detail  in  the  following  pages: 


Coal  production  in  States  north  of  Ohio  and  Potomac  rivers  in  1880,  1890,  1900,  1906, 

and  1907,  in  short  tons. 


8tat«. 

1880. 

I8S0. 

1900. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity 

Value. 

Illinois  

6,115,377 

$8,779 

832 

15.292, 

420 

$14,171,230 

26,767,981 

$26.927. 185 

1,454.327 

2, 150 

258 

3,305,737 

3,259,233 

6,484,086 

6,687. 137 

Maryland  

2,228,917 

2,.'i85 

5;j7 

3,357,813 

2,889,572 

4.024.fi88 

3,927.381 

100,800 

224 

500 

74.977 

149, 195 

849.47 

1 

1,259.683 

Ohio  

6,008, 5U5 

7,71» 

fi«7 

11,494,506 

10,783,171 

18,988, 150 

19,292,246 

Ponngylvuniu: 

Anthracite  

28,711,.t79 

42,282 

948 

46. 468.041 

66,383,772 

57,367,915 

85,757,851 

18.425,163 

18,567 

129 

42,302, 

173 

376, 916 

79,842,326 

77,438,545 

Total  

63,044,558 

82.309 

m 

122.296.207 

133.023,089 

193.324,621 

221,290,028 

1906. 

.  1907 

Bute. 

Quantity. 

Value. 

Quantity. 

Value. 

lUinoia  

41 

,480;  104 

$44,763,062 

51.317,146 

$54,687,382 

12,0»2..1CO 

13.116,201 

1.3,985.713 

15,114.300 

a 

,  435,  V>3 

0,474,793 

5,.W2,628 

6,f.23,fi«7 

Michigan  

1 

2,427,404 

2,035,858 

3.fi60.833 

Ohio  

27 

,731,640 

30,346,580 

32,142,419 

35,324,746 

Pemuylvania: 

71 

,2K2. 411 

131,917,694 

85.604.312 

163.584.0.% 

129 

,293.206 

130,2l«,651 

150, 143, 177 

1;>5.  (564,026 

Total  

288,661,712 

359,336,445 

340,761,253 

434,659,040 

Coal  production  in  Slates  south  of  Ohio  and  Potomac  rivers  in  1880,  1890,  1900,  1906, 

and  1907,  in  short  tons. 


Bute. 

1880. 

1800. 

1000. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Wert  Virginia... 

Total  

323.972 
154,644 
946,288 
350 
495, 131 
43,079 
1,829.844 

$476,911 

231,605 
1,134,960 
400 
629,724 
99,802 
2,013,671 

4.090.409 
•22S.  3S7 

2,701,496 
10,262 

2,169,585 
784,011 

7,394,654 

$4,202,469 

238,315 
2,472,119 
17,884 
2,305,746 

589,925 
6,208,128 

8,394,275 
.31.'i,557 
5, 328,964 
17,734 
3,509,562 
2,383,754 
22,647,207 

$0,T93,78.'i 
.$70,022 
4,881,577 
23,447 
4,003.082 
2.123.222 
18,416,K71 

3,793,308 

4,.V}7,073 

17,378,754 

16,124,566 

42,607,053 

39,612,006 
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Coal  production  in  State*  touth  qf  Ohio  and  FoUmac  riven  in  1890,  J890, 1900, 1906, 

and  1907,  in  Aort  ton*— Gontmued. 


ItOI. 

1M7. 

Qimntlty. 

Value. 

Quantity. 

Value. 

13, 107,963 
332.107 
9,6&3,(M7 

S17,5H,786 
424,004 
9,800,038 

14,260.454 
982,401 
10,753,124 

$18,406,408 

11,405.038 

6,290,275 
4, 254, 879 
43,290,350 

7,667,415 
4, 183,901 
41,051,930 

6,810.243 
4,710,805 
48,001,583 

8,490,334 
4,807.533 
47,846,630 

76,806,221 

80,652,073 

84,978,700 

91,454,680 

SUte. 


Alabama  

OeorgiH  

Kentucky  

North  Carolina. 

Tennessee  

Virginia  

West  Virginia . . 


Total   76,888,221 


Coal  production  in  States  and  Tcrntoriei  wejst  of  Mississippi  River  in  1860,  IS'JO,  HHJO, 

1909,  and  1907,  in  thart  Unu. 


State  or  ffanttorj. 

1880. 

180a 

19001 

Valoo. 

QMBtttj. 

VallM. 

Qouitlty. 

14,778 
235,960 

838,536 
003,013 
1,011,380 

:{i>y,888 
110. 7U 
3,004,008 

»5i  4,  .-.!,•.•; 

283,019 
4,844,196 

1,447.94.'-. 

172,  \m 

6,244,  ;«}4 
10 

1 ,  "J22.  2'.>> 

Sl,6a3,61g 

v,8B8>6B8 

50 

2,788, 124 
7.155,341 
5,454,691 
4,280,838 
718,707 

MJ.  22".t 
4.(VJ1.7;{'.t 
2,  2V.t,  '.CJ 
2!  7,V.!  ITJl 
-1I7,  477 
1 ,  :m 
37.') .  7 1 7 
Sfi.OOO 
t;i..'.14 
184, 440 
318. 159 
1,263,688 
1,870,388 

1..^7«».  1S.S 

1,4<'>1.  IKi 
771,442 
884,304 
224 
900 

2..V)7,4.Vl 
1.. '■.17.  444 
1,464,42- 
800 
750 

i.w:,  7:i'' 

2. 947.. -.17 
1 . 2.''i2,  492 

4.. -.no 

4,467,><70 
3,540,103 
1,661,776 

.'.04.  :m) 

42, 000 
177..>^7.'. 
4(l'i.900 

3,426,590 
8^  in,  600 

1,  2'>'.l.  J<>l 
I2<.I..S8.J 

'M\s.  :t7;i 

1, 147,027 
2,474,093 
4,014,601 

1.776,  170 
15.S.34S 
220.001 
1.5.81,914 
1,447,750 
i>  TOO,  068 

43,  »6 

97,810 

14.748 
145,015 
no.  806 

388.046 
1,080,481 

4,824,334 

8^830,79 

18,119,638 

37,666,«U 

88,78^S5S 

45,786,180 

StsteOTTenttoiy. 


Arkansaa  

CaUfomia  

Colorado  

Idaho  

Iowa  

Kanna-s  

Missduri  

Montaiiu  

Nt'hraskii  

New  Mexico  

North  Dakota  

Oklahonui  (Indian  Territory). 

Oregon  

Texu  

Utah  

WMbington  

Wyomliig  


Total. 


1906. 


Quantity. 


1,864.268 

a .-»,  S31 
10,111,218 

'>  ''i,  Iti.') 
7.'2<-i.--24 
ti,(rj4. 77.-. 
;t  7.'l^.^■^(l,s 
1, 8-29. 921 


Value. 


1 


<.H>4.71.$ 

.m'i.ftsy 
WW.  200 

:9.7:;i 


3,276,184 
6,133.994 


48.507,345 


88,000,330 
78,684 

12,735.616 
24.238 
11.619,  4.V. 
8  <t7i» 

(■>.  11^.  r.ii 

3, 240,  .{oi 


2,r>;<8.aw 

451,. 582 
5.  482,  -MVi 

212,  -.m 

2,178.',K11 
2. 4(«H,  :tsi 
5.908,434 
8,013.638 


73,001,291 


1007. 


Qoaaftlty. 


2,»;70, 4,1s 

«24,(M) 
10,790. 2«. 

7,.-|74,:C2 
7,  SS2.  449 

2,01fi,'<:-,7 

2,  fi28, 9;>9 
.■?47,  7fiO 

3,  tV42,  tm 

70,981 
1.64.8.0tW 
l,'.»47,ti07 
3,680,532 
6,252,990 


Valoa. 


54,623,471 


84.473,003 

91,813 
15,079.449 
31,119 
12.2.58.012 
ll,159.(.rt8 
r).,%40,  709 
3.'.»07.(K2 

3,  8.12.  128 
.".fiO.  199 
7.43:4.914 
KVi.  ;»4 
2.778.811 
2. 959, 769 
7,679.801 
0.781,688 


88.6A6. 160 


A  Includes  Alaska.     b  Includes  Nevada.     « Indudea  Nebraska  and  Nevada.  *  Included  In  Idaho. 
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Total  production  in  1907,  14,250,454  abort  tons;  spot  value, 

$18,405,468. 

The  coal  production  of  Alabaitia  ui  1907  showeil  an  increase  of 
1,142,491  toiii>,  or  8.72  cent  in  quantity^  and  an  increase  of 
1890,682,  or 5.09  percent,  in  value.  All  of  thb  increase  in  production 
in  1907  was  macie  during  the  first  nine  months  of  the  year,  the  gain 
prior  to  the  Ist  of  October  having  exceeded  the  total  increase  for  the 
year.  During  the  last  quarter  a  irt^o  niimhor  of  iron  furnaces  went 
out  of  blast,  coke  ovens  were  cooled,  and  the  consumption  of  coal 
decreatied  approximately  one^half.  In  the  latter  part  of  1906  and 
the  first  few  months  of  1907  some  of  the  highest  prices  ever  obtained 
for  Alabama  coal  were  reached,  $2  per  ton  f.  o.  b.  cars  at  th(>  mines 
havint^  been  quoted  during  that  time.  The  jear  1907  opened  with 
an  unprecedented  demandfor  coal,  with  which  the  prorniction  was 
unable  to  keeii  up,  partly  hecaust*  of  scarcity  of  cars  on  many  of  the 
railroads  and  parth'  owing  to  a  shortage  of  labor.  By  the  1st  of 
July  the  car  supply  had  improved,  with  a  somewhat  slackened 
demand  for  coal,  and  by  the  end  of  tne  third  (quarter  the  car  supply 
was  stifTifieni  t<'  meet  the  requirements.  With  the  decreased  pro- 
duction m  the  last  three  months  of  the  year  there  naturally  followed 
a  surplus  of  labor.  The  decreased  output  in  the  last  three  niunllis  of 
the  year  was  accompanied  also  by  a  sharp  decline  in  values,  and  the 
average  price  per  ton  fell  from  $1.34  in  1906  to  $1.29  in  1907,  notwith^ 
standing  the  exceptaonally  high  prices  which  were  quoted  early  in  the 
year. 

The  total  number  of  men  employed  in  the  mines  of  Alabama  in  1907 
was  21,388  as  against  20,555  in  1906.  The  average  number  of  work- 
ingdays  in  1907  was  242,  against  237  in  1906. 
^he  statistics  for  1907  diow  an  increased  efficiency  among  the 
mine  workers,  as  based  upon  the  average  production  per  man  for  each 
day  and  for  the  year.  The  avera^^e  production  for  eacli  man  employed 
in  1907  was  666  tons,  against  637.7  tons  in  1906  and  605.6  in  1905. 
The  average  production  per  man  per  day  in  1907  was  2.75  tons  as 
compared  witn  2.69  tons  m  both  1906  and  1905. 

According  to  the  retunis  to  the  United  States  Geological  Survey 
there  were  197  machines  used  in  the  undercutting  of  coal  in  the  mines  of 
Alabama  during  1907  as  ajjainst  238  in  1906,  a  decrease  of  41  in  the 
number  of  machines  used.  Part  of  this  decrease  is  accounted  for 
from  the  fact  that  some  machines  were  used,  during  1906,  in  two  or 
more  mines  of  the  same  company  and  were  reportecffrom  all  of  these 
mines,  some  of  the  machines  thus  being  reported  twice,  and  in  some 
instances  three  times.  The  (juantitv  of  coal  undercut  by  the  use  of 
machines  amounted  to  1,762,948  short  tons,  or  12.37  per  cent  of  the 
total  production,  in  1007,  against  1,641,476  tons,  or  12.52  per  cent, 
in  1906.  Of  the  total  number  of  machines  used  in  1907,  152  were  of 
the  pick  or  puncher  type,  42  were  chain-breast  machines,  and  3  were 
of  the  long-wall  type. 

Labor  t  roubles  were  reported  at  only  one  mine  in  Alabama  during 
1907.  In  this  case  80  men  were  idle  U\r  45  days.  The  effect  of  this 
strike  upon  the  total  production  was  iiisi«jpnificant. 

Most  of  the  coal  mines  of  Alabama  are  operated  on  the  basis  of  a  10- 
hour  day,  84  mines,  employing  a  total  of  13,942  men,  having  reported 
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10  houra  as  the  length  of  the  woiking  day  in  1907.  Thirty-four 
mines,  employing  2,339  men,  worked  9  houra  a  day,  and  31  mines, 
employing  1,994  men,  worked  8  hours. 

The  accident  statistics,  as  reported  by  Mr.  J.  M,  Gray,  State  mine 
inspector,  show  that  there  were  154  men  IdOed  and  85  mjured  in  the 
coal  mines  of  Alabama  during  1907,  as  compared  with  96  killed  and 
89  iniured  in  1906.  The  increase  in  the  number  of  fatalities  in  1907 
was  aue  to  the  explosion  at  the  mine  of  the  Yolande  Coal  and  Coke 
Company,  at  Yolande,  in  December,  which  resulted  in  the  death  of  56 
men.  'The  total  number  of  deaths  due  to  explosions  of  gas  and  dust 
was  62;  5  were  caused  by  powder  explosions  or  windy  shots;  24  were 
due  to  falls  of  roof  or  coal,  and  63  aeaths  were  due  to  miscellaneous 
causes.  The  death  rate  per  thousand  employees  was  7.20  in  1907, 
against  4.67  in  1906  and  9.44  in  1905.  The  number  of  tons  mined 
for  each  Hfe  lost  was  92,535  in  1907,  against  136,541  in  1906  and 
64,141  in  1905. 

•  Of  the  total  production  of  coal  in  Alabama  in  1907,  4,193,545  tons 
were  washed  at  the  mines,  there  being  24  mines  in  the  State  where 
washeries  have  been  established.  Tlie.sc  24  washeries  included  82 
jigs,  and  the  wasliing  operations  resulted  in  the  production  of 
3,750,418  tons  of  cleaned  coal  and  443,127  tons  of  refuse.  There  are 
some  washeries  which  are  operated  in  connection  with  coke  ovens  at 
points  distant  from  the  mines.  The  coal  washed  at  these  plants  is 
not  Included  in  the  preceding  statement. 

The  statistics  of  production  in  Alabama  in  1906  and  1907,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables: 

Coal  production  of  AU^ma  in  1906  and  1907 ^  by  etmnCiet,  in  short  Unu. 


Ooonty. 

Loaded 
at  inlnofl 
for 

.'=!oM  to 

lOi'lll 

trade 
and  used 
bv  em- 
ployees. 

Used  at 
mines 

for 
steam 
and 
beat. 

Made 
into  ooke. 

Tot  111 
quantity. 

Total 
value. 

Aver- 
age 

pncc 
per 

ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
numl>er 
of  em- 
plofwa. 

i3s.no 

4,092,863 
245,020 
213,496 
879,936 

2,721,253 
26,701 
tS9,22S 

4,274 

100 
80,760 
847 

.WO 
33,847 
37,879 

875 
12,800 
1,500 

88,482 

1»824,656 
133,660 

6,628, 115 
256,227 
225,087 

1,050,792 

3,062.518 
27,076 
403,332 
1,500 

11,921,915 
173,758 
9.066,328 
SU,163 
331.487 
1,490,745 
3,586,167 
44.617 
536,550 
2,065 

$1.42 

1.30 
1.37 
1.33 
1.47 
1.42 
1. 17 
1.65 
1.33 
1.37 

244 

281 
258 
196 
220 
229 
218 
187 
2U 

1,7S0 
347 

9.8M 
BU 
606 

1,380 

5.143 

as 

884 

St.  Gbilf  • .....  «k  ■ 

286,955 
10,360 
11,091 
32,911 
62.857 

2,253,538 

^mmSdom.  .  .  * . . 
WsDbw.  ......... 

604,008 
240^529 

0,106 

22,200 

9,409,005  1  131,881 

446,712 

3,120,365 

13,107,963 

17,514,786 

L34 

237 

20,633 

loor. 

Bibb  

Stomh  

1,201,181 
194,340 
5,379,715 

267,  m 

261,627 
550,429 
2,920,061 
35.058 
334,950 

4,737 
5,100 

138,866 
1,701 
1,100 
4,804 

60^255 
230 
9,682 

m 

88,079 
5,575 
275,239 
14,984 
21,467 
40,814 
66,767 
45 
10,383 

3,161 

1,297,158 
205,015 

7,487,278 
283,806 
284,064 

1,047,364 

3,254,919 
35,333 
356,015 
482 

11,958,861 
306,151 
9, 469,091 
402,276 
395, 170 
1,435, 161 
3,873,414 
61,163 
503,487 
684 

81.52 
1.49 

1.26 
1.42 
\.39 
1.87 
1.19 
1.73 
1.42 

247 
243 
249 
231 
249 
254 
224 
178 
286 

1^885 
312 
10.936 
802 
665 
1,267 
4,945 
109 
767 

JciEeraoD  

1,093,458 

SbelbT  

TuaauooMu  

WftUnr  

452,227 
217,816 

Other  ooiintiea«.. 
Snudl  inlBBa. . . . . . 

TvUk  

11,144, 4flB 

216,647 

I4^»l^464 

13,40R,«6 

1.28 

242 

S1»38B 

•  BloiiBt,  Onilman,  Dekalb,  JmIuod,  and  Marion. 
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In  thp  following  table  is  preaentr-d  a  KtaU^ment  of  the  profiiirtinn  of 
coai  111  Altil>iiina,  by  counties,  duiing  the  last  five  years,  with  the 
increases  and  decreases  in  1907  as  compared  with  1906: 

Coai  fTodtteUon  of  Mabama,  190i-1907,  bjf  oounUa,  m  ^lort  Urns, 


Comtj. 


 1  

Bibb   l,«Sl.t57 

c!Kii:::::::::::::::::::::'}  -^'^^  ^ 

Etowab  

Jellenon  

8t.  Clair  

Shelby  

TuanloOM  

VT  ftllccr  • 

Wtautoa  

OIlMr  eooBttai  and 
Bines  


19M. 


nil.  S30 
6.  r,M,S3'2 
1.52.313 
240,962 
610,392 
2.365.385 

V!,  Ml 


o  279, 070 

128, 989 

144,2:3 

(Y.3,412 
2,.'">-H.H,4:3 
40.356 


190S. 


7,810  '>m,474 


33&,923 
294,550 

170,  m 
i»,  .')&') 

157.  .V>9 
88r,.3fli 

845,017 
40.109 

76,593 


Inervue 

{+) or  dfr- 


i,aM,flM   t,m,m  - 

337,fv4J>        336,308  :  - 


Total.  I  liioottoin  i  UtW^uiD  i  it>aiio.«Dw 

Total  TftttM  |tl4,m7W  |tU,480,lll  |tl4»a87.73l 


11.064.821  i  11.3113,046  .  11.806.O8B 


133,  (VK) 
(1,623,  H  i 
2.V>.  2-27 
22.'»,  0K7 
l,aV).  792 
3,0t>2..')lS 
27,076 

fc66,9M 


IS.  107.  m 
n7.6i4.m 


205,015 
7, 4S7, 27H 
2S3,  800 
284,084 
1,047,364 
3,Z%4,919 
35,333 


-I- 
4- 
4- 
+ 


37, 4W 

1,.'".40 
7i,;i"i.s 

N<)4,  lf.3 
27.579 
:>S.  997 
3,428 
198.401 
8,  Z'->7 


19.  ISO      -  47,79,-» 


118.400,4118    +  im»68S 


•  iDdadMproductloii  of  Marioii  County.      » Indudw  D«kalb  andJaekaon  oountlM. 

The  Alabama  coal  fielda  form  the  southwestern  end  of  the  great 

Appalachian  coal  region,  which  extends  from  northern  PennsylTania 

to  central  Alabainn  The  coal-bearing  formations  narrow  in  Tennes- 
see, but  widen  abruptly  in  nnrthprn  Alabama  and  cover  about  (i.OOO 
square  miles  in  the  noriiieru  lialf  of  the  State.  There  are  four  di.**- 
tinot  coal-producing  basins  or  districts  in  the  State — the  Coosa  and 
Gahaba  basins,  aniTthe  Warrior  and  Plateau  fields.  The  first  three 
areas  mentioned  derive  their  names  from  the  rivers  which  drain  thenu 
The  Plateau  field  includes  Bloimt,  Lookout,  and  Sand  or  Eaocoon 
mountains. 

The  Coosa  basin  is  a  deep  synciine  forming  the  southeast  margin  of 
the  Alabama  coal  fields  and  extending  across  Shelby  and  St.  Clair 
counties.  It  is  60  miles  long  by  6  miles  wide  and  contains  about  350 
square  miles.  Thin  basin  has  not  been  thoroughly  explored,  and  the 
number  and  extent  of  its  coal  beds  are  not  well  known,  but  in  different 
parts  2  to  12  .'^ams  arc  reported  bavint^  a  thickness  of  .3  feet  or  more. 

The  Cahttba  basin  is  also  a  synciine  west  of  the  Cotxsa  basin,  to  wiiich 
it  is  parallel  and  from  which  it  is  separated  by  a  faulted  anticlinal  val- 
ley. It  includes  parts  of  St.  Clair,  Jefferson,  Shelby,  and  Bibb  coun- 
ties. Its  length  18  68  miles,  its  average  width  about  6  miles,  and  its 
area  394  squan>  m  iles:  Tlicre  n  ro  rnany  workable  seams,  and  the  total 
quantity  of  coai  in  the  basin  is  iarg<'. 

iVarrior  basin  is  separated  from  the  Cahaba  basin  and  Biuunt 
Mountain  by  Jones  and  Murphrees  valleys.  It  includes  all  of  Walker 
County,  most  of  Jefferson,  Tuscaloosa,  and  Fayette  counties,  and 
smaller  parts  of  Blount,  Cullman,  Winston,  and  Marion  counties.  Its 
kno^vn  area  is  e,stimaed  nt  I  000  square  miles.  Around  its  western 
and  southern  niaro^in,  however,  the  higher  rocks  and  coal  beds  pass 
uuder  rocks  of  nmch  later  age,  and  have  probably  a  considerable,  and 
possibly  a  great,  extent  to  the  southwest  of  their  visible  margin.  l%is 
basin  has  always  been  the  scene  of  the  greatest  mining  activitv  and 
production  in  tne  State.  Somewhat  over  one-third  of  the  total  pro- 
duction in  the  Birmingham  district  comes  from  the  Fratt  seam,  and 
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one-fourth  comes  from  the  Marj  Lee  seam.  From  8  to  10  other  seams 
funiish  the  remainder  of  the  production. 

The  Plateau  field  embraces  parts  of  Blount^  Etowah,  Dekalb,  Ghero- 
koo,  ^^a^shall,  and  Jackson  counties,  and  is  upward  of  3,000  square 
miles  in  extent.  THp  Plateau  and  Warrior  fields  are  the  southwest 
extension  of  the  Cumberland  plateau  in  Tennessee.  The  coal  resources 
of  the  Plateau  field  are  not  well  known,  hut  they  are  comparatively 
small.  There  are  helicTed  to  he  from  4  to  6  seams  that  are  locally 
workable. 

So  far  as  ktiown  the  earliest  record  of  the  existence  of  coal  in  Ala- 
bama wa.s  made  in  1834.  The  first  statement  of  production  in  the 
State  is  contained  in  the  United  States  censils  report  for  1840,  in  which 
year  the  production  is  given  as  946  Uxob.  The  census  report  for  1850 
does  not  mention  any  coal  production  for  the  State,  and  the  next 
authentic  record  is  contained  in  tlie  census  statistics  of  1S60,  when 
Alabama  is  credited  with  an  output  of  10,200  short  tons.  The  mines 
of  Alabama  were  probably  worked  to  a  considerable  extent  during  the 
civil  war,  but  there  are  no  records  of  the  actual  production  until  1870, 
for  which  year  the  United  States  census  reports  a  production  of  11,000 
tons.  Ten  years  later  the  production  had  increased  to  323,972  short 
tfMis,  }iiit  tho  development  of  iho  present  great  industry  really  be^an 
in  1881  and  1882.  when  attention  was  directed  to  the  lartjjeiron  deposits 
near  the  city  of  Biranngham,  and  thus  the  great boom"  of  that  city 
and  vicinity  was  inaugurated.  By  1885  the  coal  production  of  the 
State  had  increased  to  nearly  2,500,000  tons.  Then  followed  a  period 
of  relapse  and  liquidation,  which  lasted  for  two  years,  after  which 
business  settled  down  to  a  conservative  and  rational  basis  and  h^s 
since  developed  steadily.  In  1902  the  coal  production  of  the  State 
reached  a  total  of  over  10,000,000  tons,  and  reached  the  maximum  of 
14,250,454  tons  in  1907. 

The  statistics  of  coal  production  in  Alabama  from  1840  are  found 
in  the  table  on  a  preceding  page,  giving  the  statistical  history'  of  coal 
mining  in  the  United  States  from  the  earliest  times  to  the  close  of 
1907. 

According  to  the  estimates  prepared  by  Mr.  Marius  R.  Campbell,  of 
the  United  States  Geological  Survey,  the  original  coal  supply  of  Ala- 
bama when  mining  began  was  68,903,000.000  short  tons,  of  which 
r>?  .5 1 3 .000,000  tons  were  in  the  Warrior  and  Plateau  fields ;  2.994,000,- 
000  tons  were  in  tlie  Cahaba  field,  and  2,396,000,000  tons,  in  tl\e 
Coosa  field.  From  this  total  supplv  of  approximately  69,000,000,000 
tons  there  had  been  mined  at  the  close  or  1907,  164,734,310  tons,  rep- 
resenting, an  exhaustion,  including  waste  in  mining,  of  247,000,000 
tons,  or  a  little  over  0.3  of  1  per  cent  of  the  total  estimated  supply. 

The  production  of  coal  in  Alabama  in  1907  was  somethinij  ovpr  S 
per  cent  of  the  total  production  up  to  the  close  of  the  year,  and  a  httie 
over  0.02  of  1  per  cent  of  the  estimated  original  supply. 

ALASKA. 

Total  production  in  1907,  10,139  short  tons;  spot  value,  SSSr^OO. 

In  1907^  there  were  only  four  coal  producers  in  Alaska,  as  compared 
with  fire  in  1906.  One  im|>ortant  advance  was  noade,  however,  this 
being  the  first  attempt  which  was  made  to  develop  the  high-grade 
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foals  of  the  Controller  Bay  re^jion.  .\lt  liou^h  the  number  of  produrprs 
was  less,  the  production  increased  4,598  tons,  or  82.98  per  cent  in 
quantity,  and  $35,626,  or  practically  200  per  cent  in  value.  Gonaider- 
able  Goal  was  mined  on  Bering  Lake  for  local  use,  and  its  production 
was  of  vpiy  material  benefit  to  the  railway  const nirt ion  which  was 
going  on  in  the  vicinitv.  Worthy  of  note  is  the  reported  ca-stcrly 
extension  of  the  Controller  Bay  coal  fields.  Coal  is  reported  to  occur 
in  the  high  ranges  back  of  Bering  Glacier  and  also  near  Yaktag.  A 
coal  mine  in  the  Seward  Peninsula  continued  to  produce  coal  for  local 
use,  and  one  small  mine  on  the  Ala  ka  Peninsula  was  also  being  oper> 
ated  for  local  use.  In  the  ^latanuska  field  much  prospecting  has  been 
done,  including  some  driving  of  tunnels.  In  the  Controller  Bay  field 
prospecting  has  also  been  actively  pushed,  and  the  promise  of  a  rail- 
way which  is  soon  to  reach  the  coal  fields  will  accelerate  the  work  in 
this  region. 

The  lip:nite  from  the  Yukon  has  been  entirely  neglected  for  the  last 
two  years;  that  is,  since  the  introduction  of  oil-burning  en<^ines  on  the 
river  steamers.  This  is  to  he  regretted,  because  some  of  tiu>  lignites 
would  undoubtedly  furnish  a  valuable  source  of  fuel,  if  they  were  sys- 
tematically deyelo])ed.  On  the  Canadian  side  of  tne  boundary  con- 
siderable coal  is  mined  and  used  at  Dawson  and  other  points.  On 
the  Ala^skan  side  there  was  no  coal  mined  in  lf)07,  and  as  a  consequence 
there  was  a  proportionate  devastation  of  the  rather  meager  supply  of 
timber.  Tlie  Fairbanks  district  alone  is  estimated  to  use  35,(>uo  cords 
of  wood  every  year.  The  lignite  coal  field,  lying  on  the  upper  waters 
of  Nanana  and  stretching  farther  eastward  toward  the  Delta,  should 
furnish  a  coal  supply,  even  if  of  low  grade,  were  it  opened  up  by  a  rail- 
way. It  seems  only  too  Hkcly  that  the  time  will  come  when  the  Alas- 
kan placer  miner  wdl  feel  tlie  pinch  for  fuel,  and  then  the  li«:nitc  coals 
will  iiave  to  be  depended  upon.  It  is  even  already  noticeable  that  in 
many  older  camps  the  timber  is  getting  very  scarce.  Much  has  been 
used  for  mining  purposes  and  a  rar  laiger  amount  has  been  destroyed 
by  forest  fires. 

The  Alaskan  coal  fields,  particularly  those  carrying  a  high-grade 
fuel,  like  the  Controller  Bay  and  Matatiu>k)i,  are  destined  to  play  an 
important  part  in  the  advancement  of  industry  on  the  entire  Pacific 
seaboard  or  the  North  American  Continent.  Their  early  opr^ning  up 
is  a  vital  question  to  all  residents  on  the  Pacific.  The  coal  fields  of 
Alaska  are  discussed  in  detail  in  the  following  publications  of  the  Qeo- 
logical  Survev: 

17th  Annual  Report,  Part  Vll;  22d  Annual  Report,  Part  III;  Bul- 
letins Nos.  213,  218,  225,  250,  269,  274,  277,  284,  289,  314,  327, 
and  335. 

Considering  the  quantity  of  fuel  consumed  in  Alaska  by  the  steam- 
ers plying  between  the  ports  of  the  Pacific  Statrs  :in*l  tli.^  Territory, 
the  tardy  dovelopment  of  what  are  known  to  be  e.xceiient  coal  beds 
in  Alaska  is  somewhat  remarkable.  The  following  table  showing  tiie 
shipments  of  coal  to  Alaska  has  been  prepared  by  Mr.  Georges  0. 
Martini  of  the  Division  of  Mineral  Resources  of  Alaska.  From  this 
it  appears  that  the  annual  consumption  of  coal  in  the  Territors'  is 
between  13.i,000  and  160,000  short  tons,  compared  with  which  the 
local  prodnotion,  even  with  the  lai^ely  increased  output  in  1907,  is 
iiisigiiilicanL 
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MINERAL  RESOUBGES. 


SHpmeiUi  of  coal  to  JlaAa,  1904^1907,  m  «M  font. 


Umontluiwdliw 

12lB0UtlUI 
Jiiiib80,U0Si. 

ISmonthieodlQg 

JtnwSO,  1906. 

12  moDtlM  coding 

J1IIW80, 1907. 

Quan- 
tity. 

Value. 

Quan- 
ilty. 

Value. 

Qiiau- 
tlty. 

Value. 

Quan- 
tity. 

Valoa. 

6 

47,814 
S5 
•06,897 

885 

187.862 
4,281 
980,268 

0 

78.888 
889 
48,488 

0 

1265,047 
8,078 
187,848 

533 

54, 
8,481 
a  71,740 
8.982 

12,933 

4.638 

87.080 

270.6S1 
25,019 
288,104 

8,887 

83,788 

28,679 

Domeatlo  ooke  

Cuadlao  bltumliioiM  

40,709 
489 
71,390 
1,808 

8198,740 
2.251 

9B1.9S7 
4,808 

Foreign  hltiimlnoi»,ibl|md 
via  United  SUtM . . . . .  _ . 

Total  

3,723 

23,904 

6,216 

29,073 

1,127 

6,638 

123, 9C3 

486,185 

120,468 

4S1.657 

123,847 

462,700 

151,465 

062,589 

•  IndodM  28  toos  of  Canadian  uthradto. 

The  following  table  shows  the  protliiction  of  coal  in  Alaska  since 
mining  first  began,  in  1888.  The  figures  up  to  1898  are  only  approxi- 
mations, as  no  accurate  statistics  were  collected  up  to  that  time, 
llie  production  for  the  later  years,  however,  is  presented  from  star 
tistical  (lata  collected  by  actual  correspondence  with  the  producers. 
Up  to  1906  practically  all  tiie  coal  mined  was  of  a  lignitic  nature, 
though  some  of  that  mined  on  the  lower  Yukon  and  at  Cape  Lisbume 
several  years  slzo  was  subbituminous.  The  delay  in  securing  patents 
on  Alaska  coal  lands  has  seriously  hampered  the  coal-mining  interests, 
and  until  the  legal  questions  are  settled  no  considerable  i^yances  can 
be  e3q>ected. 

Production  <tf  coal  in  AUuka,  2S88-1907, 


Ymr. 

Short 
tons. 

Value. 

Year. 

Short 

tons. 

Value. 

U88-180O*  

0,000 
2,000 
1,000 
1,200 
1.20O 
1,800 
2,212 

884,000 
28,000 
14.000 
16,800 
16,800 
15,600 
19,048 

1001  

1.447 
1,694 
8,774 
5,541 
10,189 

99,782 
7.281 
13.289 
17,974 
58,000 

190B  

MO  

1907  

1901  

• 

Total  

1902  

87,807 

296,079 

•The  praducttoB  for  1888-1888  ii  aiUiiiatod  on  tbe  beat  data  obtatnabto.  That  for  tlie 
miMeqnent  to  1880  la  based  for  tlie  moit  part  on  date  anpphed  by  opemtora. 


ARKANSAS. 

Total  production  in  1907,  2,670,438  short  tons;  spot  value, 
$4,473,693. 

If  the  record  of  the  coal-mining  industry  of  Arkansas  in  1907  may 
be  taken  as  an  indication  of  the  industrial  conditions  in  the  State. 

(hat  year  was  the  most  prosperous  in  its  historv.  During  1905  anci 
1906  the  coal-inining  industry  of  Arkansas  was  in  a  ronrlition  far  from 
satisfactory.  In  fact,  since  1903,  when  the  production  was  2,229,172 
short  tons,  the  output  decreased  each  year  until  in  1906  it  amounted 
to  only  1,864,268  tons,  valued  at  $3,000,339.  A  part  of  this  decreas- 
ing tendency  was  attributed  by  some  of  the  coal  operators  to  dis- 
cnminatory  freiglit  rates  which  restricted  the  market  for  Arkansas 
coal,  and  a  statement  to  this  oiTect  was  published  in  the  report  for 
1906.    Exception  to  tliis  statement  has  been  taken  by  the  railroad 


Digitized  by  Google 


COAL. 


97 


conipanios,  and  the  increase  of  800,170  tons,  or  43.3  per  cent,  in 
quantity,  and  of  5^1.473,354.  or  4<»  1 1  per  rout  in  value  in  1907  over 
1006,  would  indicate  tliat  if  such  discniniiitition  existed  in  1905  and 
1906  it  had  been  at  least  ameliorated  in  1907.  Complaiut  w&s  made 
before  the  Interstate  Commerce  Commission  bj  the  operators  in  the 
Arkansas  and  the  Oklahoma  fields  asking  for  a  reduction  in  the 
freight  rates  to  Texas  and  Louisiana.  A  hearing  was  hold  at  South 
McAlostcr  on  November  19,  1907,  and  the  case  was  argued  before 
the  Cunmiission  in  Washington  on  May  16  of  the  present  year  (1908). 
The  decision  of  the  Commission  had  not  been  rendered  at  the  time  of 
the  writing  of  this  report. 

The  coal  production  of  Arkansas  in  1907  exceeded  that  of  1903| 
which  was  trie  year  of  largest  previous  output,  by  441,266  tons  in 
nuantity  and  SI, 112,862  in  value.  With  tlu- exception  of  Michigan, 
Arkansas  s  percentage  of  increase  in  c»)al  production  over  the  previous 
year  was  the  highest  in  any  of  the  coal-4>roducing  States. 

The  average  price  per  ton  received  in  1907  was  the  highest  in 
recent  years,  oeing  $1.68,  as  against  $1.61  in  lOOO,  $1.49  in  1905,  and 
$1.54  in  1904. 

The  decreased  production  in  1906,  as  compared  with  1905,  was 
due  in  part  to  the  suspension  of  mining  operations  pending  the  settle- 
ment of  the  wage  question.  Nearly  all  of  the  mines  in  the  State 
were  shut  down  from  April  1  until  June  18,  and  in  a  few  cases  suspen- 
sions lasted  beyond  the  latter  date,  some  of  the  suspensions  extending 
into  August.  T!h»  number  of  men  idle  during  1906  was  3, 828  ont  of  a 
t^tal  of  4,298  men  employed.  The  average  number  of  days  lost  by 
each  of  the  3,828  men  was  76,  and  the  total  time  lost  was  equivalent 
to  41  per  cent  of  the  time  worked  during  the  year.  In  1907  there 
were  1^185  men  idle  for  an  average  of  30  days,  and  the  total  time  lost 
was  equivalent  to  about  4  per  cent  of  the  total  working  time.  In 
the  report  for  1906  it  waa  stated  that  if  the  market  could  have  taken 
all  of  the  coal  that  it  was  possible  to  produce,  the  total  production  of 
the  State  would  have  amounted  to  2,500,000  tons.  This  statement 
is  well  borne  out  by  the  record  production  of  2,670,438  tons  in  1907. 

The  coal  mines  of  Arkansas  gave  employment  in  1907  to  5,085  men, 
who  worked  an  average  of  ]!)0  days,  as  against  4,208  men  for  an 
average  of  T65  days  in  1906,  and  4,192  men  for  an  avorage  of  177 
days  in  190,>.  The  average  production  per  man  wsis  525  tons  in 
1907,  against  433.8  tons  in  1906,  and  461.5  tons  in  1905.  The  average 
tonnage  per  man  per  day  in  1907  was  2.76,  against  2.63  in  1906,  and 
2.6  in  1905. 

During  the  last  live  years,  or  since  the  coal  miners  of  Arkansas 
have  been  unionized,  practically  all  of  the  mines  have  been  operated 
on  the  basis  of  an  8-hour  day. 

On  account  of  the  change  in  the  State  mine  inspectorship  it  has 
not  Ix  en  possi])le  to  secure  the  statistics  of  the  coal  mine  accidents 
in  Arkansas  for  the  entire  year.  Mr.  R.  A.  Young,  the  present  mine 
inspector,  reports  that  for  the  six  months  from  July  1  to  December 
31,  there  were  10  fatal  and  6  nonfatal  accidents.  Of  the  10  fatal 
accidents,  5  were  due  to  exploeions  of  gas  and  dust,  1  to  an  explosion 
of  powder,  1  to  a  fall  of  roof,  1  to  a  snaft  accident,  and  2  men  were 
crushed  by  cars.  Assuming  that  the  production  of  coal  in  the  last 
six  months  of  the  year  was  about  the  same  as  the  £rst  six  months, 
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and  that  the  niimbor  of  men  eniployod  was  the  same  throughout  the 
year,  the  number  of  tons  of  coat  luined  for  eacii  hfe  lost  was  133^522, 
and  the  death  rate  per  thousand  of  employees  was  3.93. 

No  machines  faaye  been  used  in  the  production  of  ooal  in  Arkansas 
during  the  last  6  years. 

OnR'  nne  company  hns  reported  any  effort  to  improve  the  quality  of 
the  Arkansas  eoal  by  washing.  This  company  has  4  Stewart  jigs  in 
oj)eration.  In  1907  it  washed  92,848  tons  o^  coal,  obtained  69,636 
tons  of  cleaned  coal  and  23,212  tons  of  refuse.  In  1906  it  washed 
36,309  tons  of  coal,  which  resulted  in  27,711  tons  of  cleaned  coal  and 
8,598  tons  of  refuse. 

The  statistics  of  pro(hiction,  by  counties,  for  the  last  2  years, 
with  the  distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables: 

Coal  ji^odudiain  of  Arkantoi  in  1906  and  1907 ,  by  eoun^iev,  in  aAort  torn. 

1006. 


County. 

Loaded 
at  mineii 
for  staip- 

ineat. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployeea. 

Used  at 
mines  lor 

■toam 
•ndbiMt. 

Total 
quantity. 

Total 
value. 

Aver- 
age 
price 

p«'r 
ton. 

A  v«r- 

age 
num- 
\mT  of 
days 
active. 

Avonis^ 
numbar 
of  eat' 
ployeea. 

Franklin  And  JobMOn. . 

488.  M3 

23,727 
30,205 
1.240.  !W 

•-".J.  1.'j2 

2,956 
2,a51 

•J.H2 

17,487 

4.  IHI 

489,434 

as.  647 

;<  1.7711 

1.27  s.  .|l»7 
34. '.11 4 

$840,084 

62,704 
121.960 

1,9?1,01S 
,>l..")73 

11.72 

2.35 
3.51 

1.  .Vi 

150 
126 
149 

177 

2()7 

1,388 

2.1,-.4 

SoottAod  WMhliigt«n. . 
Total  

31.  177 

1,792,213 

9,000. 

106 

1007. 

Sebastian  

Scott  and  Woalilngton. . 

Total  

m,m 

235.555 

27. m 

38,3S9 
1,80(}.73" 
44,734 

3,534 
2,648 
1.603 
404 

9.972 

4.X%i 

16,790 
5,080 
084 

8,gri0 

58.677 
1 ,  .W. 

423.452 
243.283 
20,970 
47.763 
1.875,386 
.•i«),.Vi4 

t647,615 
512.477 
73.767 
163,267 
3.009.026 

n:..^>4i 

SI.  53 

2,11 
2.46 
3.42 
1.60 
1.33 

«, 

149 

201 
165 
197 
133 

,74 

772 

He 

237 
3.111 
102 

2  .'•^v^^"*i 

22,710 

01, -m: 

2,ii70,4;iS 

4,473j;(>3 

1.  m 

6,0«5 

A  statement  of  the  production  of  coal  in  Arkansas,  by  counties,  for 
the  last  5  years,  with  the  increases  and  decreases  in  1U07  as  com- 
pared with"l906,  are  shown  in  the  following  table: 

Coal  productum  of  Arkansas,  1903-1907^  by  courUiet,  in  «Aort  tans. 


Ootmty. 

1004. 

IMS. 

1005. 

ma. 

Increase 
(+)  or  do- 
orBM|e(-), 
1007. 

Fr  iiiklln  

'  394,884 
198.999 
27,286 
48,836 

i,m,m 

»  90,239 

408. 494 

217.  Wi7 

51,4f« 

01,708 



«  634, 618 

+  177,901 

Other  counties  and  small 
tnlnea... ............ 

Total  

AvofRge  pitoe  per  ton... . 

2>'..r>'.H:i 
39,685 

44,825 

2i;.t;47 

34, 776 
1,278,407 

94,014 

29.070 
47,753 
1,879,985 

90.904 

+  3.323 
+  12,977 
■f-  900,899 

+  15,680 

2.229.172 
93,360,831 
11.51 

2.009,4.';i 
93,102.660 
iL94 

1,934.673 
92,880,738 
tl.40 

1.864,268 
93.000,339 
tl.01 

2.  t:.7f).  m 

$4,47a.6W3 

91.98 

+     800. 170 
+91,473,354 

B  Inoludea  Johuijon  County.  f>  Includes  also  production  of  Terry  County. 
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Accordinr^  to  the  I"^nite(I  States  census  for  IS  ID,  a  small  quantity  of 
coal  (220  short  tons)  was  mined  in  Arkansas  during  that  yoar.  With 
the  exception  of  9,972  short  tons  mined  in  Missouri  and  400  tons  from 
Iowa  mines,  this  was  the  only  coal  produced  west  of  the  Mississippi 
River  in  that  year,  and  for  the  next  20  years  these  were  the  only 
States  west  of  the  Mississippi  from  which  any  coal  production  was 
reported.  The  industry'  in  Arkansas  (iid  not  develop  rapidly  during 
the  earlier  vears,  as  the  census  of  1800  shows  a  production  of  nj\\y  200 
tons  and  that  of  1880  a  total  of  14,778  short  tons.  During  tho  last 
20  years,  with  the  exception  of  1904,  1905,  and  1906,  the  production 
'  has  increased  quite  rapidly,  reaching  a  maximum  of  2,670,438  short 
tons  in  1907. 

A  statement  of  the  annual  pro(hiction  of  coal  in  Arkansjis  from 
1840  to  the  close  of  1907  will  be  found  in  the  table  on  a  preceding 
page,  giving  a  liistory  of  coal  production  frou»  the  yeai*  of  earliest 
record. 

The  total  original  supply  of  coal  in  Arkansas  was  1,887,000,000 

short  tons,"  of  which  1,797.000,000  tons  were  bituminous  and  senii- 
anthracito  and  90,000,000  tons  were  lijj^nite.  The  lignite  areas  have 
not  been  developed  and  no  production  has  been  reported  fw)m  tlieiu. 
From  the  bituminous  and  semianthracite  areas  there  have  been 
mined,  to  the  close  of  1907,  23,756,401  short  tons,  representing  an 
exhaustion,  including  waste,  of  approximately  30,000,000  tons,  or  2 
per  rent  of  tlic  ostiiiiatod  on'f^inal  coiilctits  of  the  Arkansas  fiehls. 
Of  tlie  total  amount  of  coal  produtccl  in  Arkansas  from  the  time 
when  mining  began,  11  per  cent  was  mined  in  1907,  in  which  year  the 
output  also  represented  about  0.15  of  1  per  cent  of  the  estimated 
origmal  supply.* 

CAUPORNIA. 

Total  prnchirtion  in  1<»n7,  1 3,0.50  short  tons;  spot  value.  ."^:>s,lM3. 

In  the  report  for  lOutj  mention  was  made  of  tlie  tlemoralizing  influ- 
ence exerted  by  the  increased  production  of  petroleum,  and  its  use 
for  fuel  purposes,  on  the  production  of  coal  m  California,  and  this 
condition  was  accentuated  in  1907,  as  shown  by  the  returns  for  that 
year.  The  production  of  petroleum  in  Califomia  increased  from 
*33,098,598  barrels  in  1906  to  :'.<). 71S, 375  barrels  in  1907,  and  the  pro- 
duction of  coal,  which  had  decrciised  from  77,050  tons  in  lOo.j  to 
2o,290  tons  in  1900,  decreased  still  further  in  1907  to  13,950  tons,  tho 
smallest  pnxluction  reported  in  the  State  since  mining  first  began  in 
1861.  During  1907,  nowever,  a  considerable  amount  of  develop- 
ment work  was  done  in  the  St<me  (\inyon  mal  proportios  in  Mcmterey 
County,  and  as  soon  as  the  trftnsj)ortation  facilities,  which  nvv  nf>w 
in  the  course  of  construction,  have  been  completed  to  this  property, 
lying  25  miles  from  the  Southern  Pacific  Railroad,  an  increase  m  tne 
production  of  coal  from  CaUfomia  may  be  anticipated.  The  produc- 
tion and  use  of  crude  petroleum  haye  almost  eliminated  coal  tor  rail 
road  and  manufacturing  purposes  in  rfdifnmia,  but  for  flnmnstic  pur- 
poses there  still  remains  a  considerable  market,  and  this  has  been  sui>- 
plied  in  the  past  partly  from  the  sub-bituminous,  or  black  lignite, 
mines  of  Mount  Diablo  and  Corral  Hollow  fields  in  Alameda  and 


a  Coal  flcldii  of  tho  Unlt4>d  State*,  by  Nfuriti:^  H.  Campbetl,  U.  8.  0.  8..  190B. 
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Contra  Costa  coiintios.  and  hy  coal  brouglit  in  from  Oregon,  Wash- 
ington, and  Britiah  Columbia,  and  also  to  yome  extent  from  Japan 
and  Great  Britain.  The  coal  of  Monterey  County  is  a  true  bitu- 
minous coal  and  of  much  liigher  ^ade  than  that  produced  in  other 
parts  of  the  State  or  at  Coos  Bay  in  Orefcon.  It  can  be  delivered  in 
San  Francisco  and  other  cities  in  tho  State  at  less  t  than  the  coal 
bnnif^ht  from  other  sources,  and  should  iind  a  prohtaijle  market. 

The  attempts  at  briquetting  which  have  been  made,  and  which 
have  been  discussed  in  previous  reports  and  in  Bulletin  No.  316,  do 
not  seem  to  have  resulted  in  the  increased  utilization  of  the  subbitu- 
nih  13  coals  of  Mount  Diablo  and  Corral  Hollow.  It  is  probable 
t!i:iT  this  is  partly  duo  to  the  fart  that  tho  form  of  briquettes  are  more 
suital)lc>  foi"  {xtwer  j^iirposcs  (luni  for  (li)niestic  use,  and  this  industry 
ha«  sull'ered  in  sympathy  with  that  of  coal  mining,  because  of  tho 
competition  of  fuel  oil. 

The  statistics  of  production  of  coal  in  Cahfomia  in  the  last  5  years, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  table: 


Dirtr^ution  o/  &e  eotU  product  of  Califanaa^  190S-19O7f  in  aftore  torn. 
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1903 

)>,  s<\s 

)04.f.7.1 

?iSM.734> 

fi.  S2 

3iV 

203 

19(14 

74.  av. 

3,  SW 

:m 

7S.KSS 

37.').r.Ki 

4.  7f. 

2S2 
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74.  (XH) 

:,.".() 

•.'..VII) 

"'jm 

4. '.»; 
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IJtOt'. 

7,010 

•i<1.7U> 

•2  40 

'>4 

41 

1W7.. 

7,»10 

2,m 

38,213 

'I  In  i'Miti.iti  to  this  total  ther>'  wi  n'  r.  'Uii  t.ms  df  Ml uuiitiuus coal  iniiu'd  iti  Mont»>rry  (Niunty.  hutnot 
sbippod  durliui  the  yuar.  Ttiia  particular  mine  Is  located  26  miles  from  a  railroad,  aud  until  trana- 
portoUoo  laciutlee  are  obtained  tlia  marfeiet  for  the  produot  la  United  to  a  reetilcied  local  denund. 


There  are  in  California  a  number  of  rather  widely  separatotl  coal 
areas,  chief  amons:  which  have  been  tlie  Mount  Diablo  and  Corral 
Hollow  fields  in  .^laineda  and  Contra  Costa  counties.  The  develop- 
ment on  a  commercial  scale,  in  the  near  future,  of  the  bituminous  coal 
area  at  St<»n(*  Canyon,  and  also  in  Priest  Valley  in  Monterey  County, 
is  ant i<'ij)atrd.  This  coal  is  of  hio^h  ^radr,  has  a  hiLrli  calorific  value, 
shows  all  the  characteristics  of  bituminous  coal,  and  does  not  slack  or 
disinte^ate  upon  exposure  to  the  weather.  Small  quantities  of  coal 
have  been  mined  in  Kern,  jSIonterey,  Riverside,  and  Siskiyou  counties, 
and  in  what  is  knovTi  as  the  lone  field  in  Amador  County.  Con- 
siderable |)ros|X'ctin^  of  lijrnite  beds  has  boon  carried  on  in  Butte, 
Del  Norte,  Oranj^e,  Fresno,  vSan  Diego.  Mendocino,  Placer,  and 
Trinity  counties,  and  small  quantities  of  coal  have  been  produced 
from  some  of  these  prospects  in  the  past,  but  little  encouragement 
has  been  held  out  for  any  extensive  development. 

The  records  of  (lie  State  mininir  bureau  of  California  show  a  pro- 
duction of  coal  in  that  State  as  early  as  1861.  It  was  at  that  time 
one  of  tho  15  coal-producing  States.  Durinfj  the  latter  part  of  that 
decade  and  throughout  the  one  followino;  the  production  of  Cali- 
fornia exceeded  100,000  tons  annually  and  reached  a  maximum  of 
237,000  tons  in  1880.  Smce  1S81  the  production  has  been  irregular. 
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having  been  largely  influenced  by  the  imports  of  Australia  and 

British  Columbia  coals.  The  receipts  of  Australian  coal  have 
depended  principally  upon  the  wheat  production  and  shipments 
from  the  raeilic  coast.  Vessels  bringing  Australian  coal  as  return 
camoes  have  had  very  low  freight  rates. 

The  history  of  the  coal-mining  industry  in  California  from  1861^  to 
the  close  of  1907  is  exhibited  in  a  table  on  a  preceding  page,  which 
shows  the  production  of  coal  in  the  United  States  from  tli^  earliest 
times. 

COLORADO. 

Total  production  in  1907,  10,790,236  short  tons;  spot  yalue 
$15,079,449. 

Compared  ^\-ith  1906,  when  the  coal  production  of  Colorado 
amounted  to  10,111.218  short  tons,  valued  at  $12,735,616,  the 
statii^ticN  for  HM)7  show  an  increase  of  679,018  tons,  or  6.72  per  cent 
iu  (iuaiiLii y  ,  and  of  $2,343,833,  or  18.4  per  cent,  in  value.  With  the 
exception  of  one  year  (1904),  Colorado's  coal  production  has  increased 
each  year  since  isr)4.  The  decrease  in  1904  was  not  due  to  any 
slaekenod  demand  for  coal,  but  to  labor  disturbances  whicli  interfered 
with  the  minin<^  operations.  Tn  the  IH  yeai*s  from  1894  to  1907  the 
coal  piDiiuctiuu  ot  the  State  increaseii  from  2.831,409  short  toius  to 
10,790,236  tons,  a  gain  of  7,958,827  tons,  or  281.09  per  cent.  The 
output  in  1907  was  more  than  douhle  toat  of  1900  and  more  thsoi 
three  times  that  of  1897,  10  yeats  earlier. 

Tlie  main  feature  of  the  roal-niininp;  indnstrs'  in  10U7  was  a  general 
growth  in  prosperity  throughout  tlie  year,  and  unusual  activity  was 
manifested  in  the  opening  and  developing  of  new  mines  and  in 
improvements  in  the  older  operations,  particularly  those  controlled 
by  the  larger  companies.  These  improvements  were  largely  directed 
toward  the  greater  safeguarding  of  Hfe  and  property  and  consisted 
in  tlie  sinking  of  new  air  shafts  and  the  installation  of  ventilating  fans 
of  larger  capacity  than  those  j)i<^vioush"  in  use.  The  rehitions 
between  the  operat4>rs  and  the  miners  were  for  liie  most  part  amicable, 
the  few  disputes  being  of  comparatively  little  consequence  and  of 
.^horf  duration.  The  chief  difficulties  occurred  in  the  mines  in  the 
vicinity  of  Colorado  Sprinor^,  where  the  mind's  were  on  strike  for  an 
advance  of  wages  anci  an  8-hour  day.  At  two  of  these  mines,  both 
in  El  Paso  County,  where  the  men  went  on  strike  on  October  19,  work 
was  shortly  resumed  with  nonunion  labor,  and  the  actual  loss  of  time 
was  unimportant.  The  total  number  of  men  reported  on  strike 
during  the  year  was  215,  who  were  idle  for  an  average  of  30  days  each. 
There  was  some  aa;itation  in  other  part.s  of  the  State  for  an  S-hour 
day  and  for  an  increa.-e  in  washes  prior  to  Octol>er  1,  l)ut  when  as  a 
result  of  the  financial  disturbance  tno  banks  stopped  pa\'jnent  iu  cash, 
this  agitation  ceased.  During  the  first  of  the  year  there  was  the 
usual  shortao:e  of  men  and  cars  at  the  coal-minuig  camps,  and  this 
retarded  coal  mining  considerably,  but  at  the  close  of  the  year,  when 
many  men  were  thrown  out  of  employment  as  a  result  of  the  money 
siringencv,  this  shortage,  particuhirly  in  labor,  was  relieved.  Pre- 
vious to  November  the  car  supply  was  estimated  to  have  been  25  per 
cent  short  of  the  requirements,  but  during  the  last  two  months  of  the 
year  there  was  a  full  supply.  The  average  price  per  ton  in  1907  was 
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$1.40,  as  compared  with  «1.26  in  1900  and  $1.22  in  1905,  mid  alto- 
gether the  year  1907  may  be  considered  the  most  satisfactory  iii  the 
EistoTy  of  coal  mining  in  the  State* 

The  total  number  of  men  emplojed  in  the  coal  mine^  of  Colorado 
in  1907  was  14,223,  who  made  an  average  of  25S  working  days,  against 
1 1 ,368  men,  for  an  average  of  268  days,  in  1 906.  There  was,  however, 
a  decrease  in  the  average  production  per  man,  from  889.4  tons  m  1906 
to  759  tons'^in  1907.  The  average  production  per  day  for  each  man 
was  2.94  in  1907,  as  compared  with  3.32  in  1906.  In  1905  the  aver- 
age product  ion  per  man  for  the  year  was  801,  and  per  day  3.14  tons. 

Most  of  the  larger  mines  of  the  St-ite  are  operated  upon  the  basis 
of  a  10-hour  day,  tliere  ])ein*x  54  inmes,  eniploviiiL'-  7,439  men,  which 
worked  10  hours  in  1907;  (30  mines,  employing  a,420  men,  worked  8 
hours,  and  8  mines,  employing  312  men,  worked  9  hours.  At  7  mines 
employing;  a  total  of  2,226'men  the  miners  were  reported  as  working  8 
hours  and  all  other  employees  10  lioiirs. 

The  nse  of  mining  macliines  in  tlie  coal  mines  of  Colorado  con- 
tinues to  increase.  The  returns  for  1907  show  that  there  were  175 
macliines  in  use,  as  against  141  machines  in  1906.  The  machine- 
mined  product  increased  from  1,337,006  tons  in  1906  to  1,689,517 
tons  in  1907.  Of  the  175  macliines  m  use  in  1907,  103  were  of  the 
pick  or  puncher  type,  58  were  chain  machine??,  and  14  lnnn;-wall. 

Mr.  Jolui  D.  Jones,  State  coal  mine  inspector,  reports  that  in  1907 
there  were  99  men  killed  and  138  injured  in  the  coal  mines  of  Colorado. 
Of  the  total  number  of  deaths,  25  were  due  to  explosions  of  gas  or 
dust,  3  to  explosions  of  powder  or  misplaced  shot,  52  to  falls  of  roof, 
and  8  to  sufiocation  ;  9  men  were  killed  by  being  crushed  by  cars  or 
motors,  1  was  killed  by  (4ectric  current,  and  1  was  killed  in  a  shaft. 
The  death  rate  ju  r  tlu)usand  of  employees  was  6.96  as  against  7.7  in 
1906,  and  the  number  of  tons  mined  for  each  life  lost  was  108,992,  as 
agamst  114,900  in  1906. 

The  statistics  of  production  in  Colorado  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  follow- 
ing tables: 

Coal  produeUon  of  Colorado  in  1906  and  7907,  iy  counfiet,  in  thori  torn, 
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Oo<d  prodiuUion  of  Colorado  in  VJ06  arul  1907,  by  counties,  in  slurrt  tons. 
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In  the  following  table  is  shown  the  total  production  of  the  State, 
by  conntieBy  during  the  last  5  years,  with  the  increases  and  decreases 
in  1907  as  compared  with  1906: 

Ooal  prod/uOion  of  Colorado,  1903-1907,  by  eountiet,  in  ikort  font. 
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The  Colorado  coal  fields  are  grouped  along  the  lower  flanks  and 
among  the  foothills  of  the  mountainous  portion  of  the  State.  They 
are  thus  naturally  divided  1)y  the  axes  of  the  major  mountain  ranges, 

and  have  often  been  deseribed  a.s  contained  in  tfiree  groups,  namely, 
the  Ea.stern,  the  Park,  and  the  Western.  Tiiese  groups  conijirise  the 
following  distinct  coal  fields:  The  Eastern  group,  including  the  Trin- 
idad, the  Canyon  City,  and  the  South  Platte  fields;  the  Park  group, 
including  the  fields  of  Xorth  and  Middle  Parks,  and  the  Como  field 
of  South  Park;  the  Western  group  is  the  largest  and  most  impor- 
tant, including  the  Yanipa  field  in  the  northwest,  the  various  fields 
of  the  (irand  liiver  basin,  cxleiiding  from  the  valley  of  White  River 
to  those  of  the  Grand  and  the  Gumiison,  a  small,  isolated  field  in 
Ouray  County,  and  the  field  known  as  tuB  Durango  or  La  Plata, 
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whicli  is  mucli  more  extensive  in  northwestern  New  Mexico  than  its 
Colorado  portion. 

The  coal-bearii^  rocks  of  Colorado  are  mainly  of  Upper  Cretaceous 
age.  Some  coal  is  niincd  from  the  Dakota  and  lower  Colorado  for> 
mations.  The  principal  coal  beds  are  found  in  the  Mesaverde  forma- 
tion, which  is  of  Montana  Cretaceous  ago,  much  of  which  was  formerly 
considered  to  belong  to  the  Laramie  formation.  Above  the  Mesa- 
verde,  coal  is  also  found  in  the  Laramie,  and  also  in  the  later  Tertiary 
fonnatioiis. 

The  coals  in  Colorado  are  of  practically  all  classes,  ran<ring  from 
the  poorer  grades  of  lignite  to  high  grade  bituminous,  cokirif]:  coals, 
and  anthracite.  Some  of  the  lower  grade  coals  of  the  eastern  tields 
have  been  verj^  extensively  niineil  on  account  of  their  greater  accessi- 
bihty  to  the  Denver  and  other  market*}.  The  high  grade  coals  of  the 
Trinidad  field  have  also  been  extensively  worked.  The  coal  fields  of 
the  interior  or  Park  districts  are  less  well  known,  especially  those  of 
the  Middle  and  Nortli  Park  fields. 

The  fields  now  attracting  most  attention  are  those  in  the  western 

Sart  of  the  State,  and  especially  those  of  the  Yampa  coal  field  of 
loutt  County.    The  recent  prominence  of  tliis  field  is  largely  due  to 
its  prospective  availability,  being  situated  directly  along  the  pro- 

t'ected  hne  of  the  Denver,  Northwestern  and  Pacinc  Railroad,  now 
milding  in  the  Ynmpa  Valley.  Most  of  the  coal  is  of  excellent  equal- 
ity, bemg  a  steaming  coal  of  higii  grade.  Anthracite  occurs  m  a 
small  field  in  the  vicinity  of  Pilot  Knob  and  is  also  reported  in  the 
Flattops  west  d  the  town  of  Yampa.  Its  occurrence  thm  is  due 
to  the  metaniorphic  action  <>f  intrusive  igneous  rock,  and  it  is  con^ 
sequently  of  local  and  somewhat  limite*!  extent.  A  large  extent  of 
territory',  containing  thick  beds  of  coal  of  Laramie  age  and  of  .soiTie- 
what  lower  gi-ade  than  the  Mesaverde  coal,  is  practically  untouched 
in  this  field,. but  it  is  certain  to  become  valual)le  as  the  higher  grades 
become  esmusted. 

An  equally  valuable  field  in  the  Danforth  Hills  lies  along  the 
upper  valley  of  White  River,  south  of  Axial  l^asin.  Tlie  coals  found 
there  are  equal  in  quahty  and  in  thickness  and  number  of  coal  beds 
to  those  of  the  ^  ampa  field,  but  do  not  ai)i)ear  to  be  so  readily  acces- 
sible to  the  prospective  railroad  route.  Tho  coal  fields  extend  west- 
ward on  lower  Yrhite  River  and  southward  along  the  Grand  Hogback 
to  Grand  Biver  and  beyond,  where  they  are  already  extensively 
develo])eil  in  many  places.  Excellent  coals  are  mined  and  coked  in 
Pitkin  County  and  the  product  sliinped  east  across  the  mountains 
to  the  smelters.  The  antliracite  oi  the  Crested  Butte  region  has 
long  been  known.  An  extensive  field  on  Grand  and  Gunnison  rivers 
is  continuous  with  equally  important  fields  of  Utah,  also  yielding 
some  high  grade  steaming  and  coking  coals. 

The  area  of  Colorado  coal  fields  as  prcAnouslv  mapped  has  been 
somewhat  extended  bv  the  invest iirat ions  of  the  [>ast  field  season 
(1907)  in  the  lower  White  Kiver  valley.  An  area  of  250  to  300 
sauare  miles  hitherto  described  in  the  geological  reports  as  occupied 
wnoUy  by  Tertiary  strata,  and  which  was  therefore  ^unnosed  to  con- 
tain the  valuable  Tertiary  coals  buried  beyond  availaole  depth,  has 
been  found,  in  fact,  to  be  almost  entirely  composed  of  the  outcrop 
of  the  principal  coal-bearing  rocks.  The  field  contains  a  consi<ler- 
able  number  of  valuable  coal  beds.    Tliis  new  field  is  situated  in 
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the  TftUey  of  Douglas  Creek,  south  of  Rangely  or  Raven  Park,  and 
just  nortn  of  the  Book  Cliifs  divide,  near  the  Grand  Juneiion  coal 
field.  The  coal  beds  are  of  the  same  group  as  those  mined  north 
of  -Grand  liiver,  near  the  Coiorado-Uta£  State  line.  The  group  is 
with  Uttle  doubt  continuous  with  a  correeponding  group  of  the 
Grand  River  coal  beds,  these  beds  belnsr  covered  by  the  Tertiarv 
strata  across  the  higliest  summits  of  the  ui\ide.  Tlie  Douglas  Creek 
field  is  limited  by  the  Cathedral  Bluffs  on  the  east,  l)y  the  high  ridges 
and  divide  of  the  Book  Cliffs  on  the  south,  and  it  gradually  dips 
beneath  the  cover  of  overlying  Tertiuriet*  to  the  west,  its  coal  pacing 
beyond  accessible  depth  somewhere  in  the  vicinity  of  the  State  line. 
Dnigon,  Utah,  is  the  nearest  railroad  point,  but  the  coals  are  best 
exposed  and  most  readily  reached  in  the  eastern  half  of  the  field,  or 
along  the  main  forks  nf  Douglas  Creek  itself.  At  present,  tlincfore, 
the  field  is  relatively  inaccessible  to  present  railroad  lines,  and  ow  ing 
to  the  inadequacv  of  the  present  land  surveys  it  was  not  examinea 
nor  clasafied  in  d[etail  in  tne  work  of  the  past  season. 

The  fields  in  the  southwestern  part  of  the  State  have  been  well 
known  for  «nnip  time.  Thr  jucrssihility  of  the  coal  and  the  <rrowth 
of  the  iiu  uil  nulling  and  smeituig  interests  in  that  region  have  con- 
tributed to  a  more  extensive  development  of  the  coal  resources  of  the 
southern  part  of  -the  State  than  has  obtained  in  most  of  the  fields 
fturther  north. 

A  summary  of  the  Geologic  work  in  the  coal  fields  of  Colorado  will 
be  foimd  in  the  yearh^  progress  reports,  contained  in  Bulletins  285 

and  316,  alread}'  issued. 

Coal  mining  as  an  industry  in  Colorado  began  in  1864,  a  oroduction 
of  500  short  tons  being  recorded  for  that  year.  In  1876  tne  produc- 
tion reached  for  the  firat  time  a  total  exceeding  100,000  tons,  and  six 
years  later,  in  1882,  had  reached  the  million-ton  mark.  Since  that 
date  the  increase  hiis  been  almost  uninternipted,  there  being  only 
three  instances,  ten  years  apart  (in  l^SI,  1894.  and  1904),  wlien  the 
production  showed  a  decrease  of  any  uiiportani  i ,  and  only  four  alto- 
gether in  thirty-six  years.  The  laigest  decrease  was  made  in  the  "  hard- 
times"  year  of  1894.  The  coal  production  of  the  State  exceeded 
3,000,000  tons  in  1890;  ten  years  later  it  had  gro^^m  to  over  5,000,000 
tons,  and  it  amounted  to  nearly  1 1,000, 000  tons  in  1907.  The  record 
by  yeai-s  will  be  foiuid  in  a  table  on  a  preceding  page,  giving  thesta- 
tistical  history  of  coal  production  in  each  State  from  the  earliest  times 
to  the  dose  of  1907.  ^ 

Mr.  Campbell's  estimate"  of  the  coal  fields  of  Colorado  shows  that 
the  area  containing,  or  wliich  may  contain,  workable  vo&\  beds, 
amounts  to  17,130  square  miles,  of  which  10,130  sf|uar<'  miles  are 
estimated  to  contain  workable  coal;  4,180  s(j[uare  miles  may  contain 
workable  coal,  but  the  information  about  this  area  is  uncertain;  and 
2,820  square  miles  contain  coal  under  heavy  cover.  The  original 
contents  of  these  areas  is  estimated  to  have  been  371,770,000,000 
short  tons. 

The  production  of  coal  in  Colorado  up  io  tlie  close  of  1907  aggre- 
gated 112,ti68,336  short  tons,  and  assuming  that  for  each  two  tons 
of  coal  mined  one  ton  was  wasted,  this  production  represents  an 
exhaustion  of  169,000,000  short  tons,  or  a  little  over  0.05  of  1  percent 
of  the  estimated  original  supply. 

■  Coal  VMds  of  tiw  United  SUtM.  By  Muiua  R.  CMOpbell,  U.  S.  0«oU  Bumf,  1«K. 
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Total  production  in  1907,  362.401  short  tons,  spot  value,  $499,686. 
For  the  first  time  sinoe  1903  tne  coal  production  of  Georgia  showed 

an  incTpaso  over  the  prtHodinp:  year.  From  a  maximum  production 
of  416,951  short  tons  in  1903,  the  output  declined  each  year  until  in 
1906  it  amounted  to  332,107  short  tons,  the  sinalK  st  production 
reported  since  1900.  The  statistics  for  1907,  liowcver,  show  an 
increase  of  30,294  short  tons,  or  9.12  per  cent,  in  quantity  over  1906, 
with  an  increase  in  value  of  175,682,  or  17.85  per  cent.  The  entire 
production  is  confined  to  two  counties,  Dade  and  Walker,  in  the  north- 
western corner  of  the  State,  and  as  tlie  area  is  of  limit ctl  oxtent  it  is 
not  probable  that  the  production  will  show  any  material  increase  in 
the  niturc. 

The  number  of  men  employed  in  the  coal  mines  of  the  State  in  1907 

was  808,  who  worked  an  average  of  262  days,  against  737  men  for  279 
days  in  1906,  and  801 .  for  an  average  of  270  (lays,  in  1905.  The  aver- 
age production  ])er  man  \s'as  449  tonp  in  1907,  m  compared  with  450.6 
tons  in  1906,  while  the  average  daily  production  for  each  employee 
was  1.71  ill  1907,  against  1.62  m  the  j)receding\'ear.  The  aoparently 
low  erade  of  efficiency  in  the  coal  miners  of  deorgia  is  esmlained  by 
the  ract  that  State  convicts  are  employed  to  a  considerable  extent, 
under  lease,  and  these  in  a  large  majority  of  cases  have  had  for  expe- 
rience as  coal  miners  only  the  periods  of  their  incarceration. 

Coal-mining  macliines  are  not  employed  in  the  State,  and  little 
interference  by  reason  of  labor  troubles  is  exj>erienced.  No  strikes 
have  been  reported  in  the  coal  mines  of  Georgia  during  the  last  three 
years. 

The  statistics  of  pnuhiction  of  coal  for  the  last  five  years,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  follow- 
ing table : 

Cnnl  proiliui of  ( ii  on/i'i  sinc>'  I'jo.l.  in  short  toitH. 


Yesr. 

Ix>aded 
at  minps 
for  abip- 

ment. 

Sold  to 
local 
trn.li' 
and  imni 
by  um- 
ployoee. 

X'mnl  at 

Ilii'ifs  fnr 

stotuu 
•ndbMt, 

Made 
Into 
eokfi. 

Total 
qujuitity. 

Total 
value. 

ATer- 

price 
iSL 

Aver- 

HUIIl- 

ber  of 
days 
■cUva. 

n',inil>er 
of  em- 

1903  i  2fi7,3G9 

1904  :  24.{,244 

im*                     224,  cw, 

im   m,m 

1007   2M,8B0 

812 
1,000 
1,148 

S50 
«,780 

2,218 
6,677 
7, 1 13 
8,a24 
10,700 

132,270 
llS.OCJo 
128,052 
141,0U 

416,051 

383,191 

332, 107 

m,m 

J521,4a» 
4(H>,  49t) 
453, 84S 
424,004 

m,m 

$1.2.5 
1.22 
1.29 
1.2S 
l,» 

2W 

222 

270 
279 

aea 

G81 
881 
801 
737 

Portions  of  two  counties  in  the  extreme  northwestern  comer  of 

Geoffrift  are  underlain  by  the  coal  measures  of  tlie  southern  Appa- 
Inclii.in  coal  fields.  The  Walden  l)asin  of  Tennessee  crosses  I>ade 
County  in  Georgia,  and  extending  soutluvesterly  becomes  the  Blount 
M oimtain  and  Warrior  basins  in  Alabama.  The  Lookout  basin,  a 
narrow  outlying  area,  extends  from  Etowah  County  in  Alabama  in  a 
northeasterlv  direction  into  Walker  County,  Ga.  The  total  area  of 
the  coal  fields  h)  Georj^ia  is  estimntcd  at  167  square  miles,  the  sn^till  st 
of  any  State  coal  fields,  not  all  of  it  being  worktiblo  Extensive  u[>era- 
tious  are  carried  on  in  both  counties,  however,  ^uine  of  this  coal  being 
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highly  prized  as  a  steam  fuel  and  finding  a  teady  maiket  for  bunker 

coal  at  Hnm^wick  and  other  coast  cities.  It  also  n^^1kf>s  nn  excellent 
coke,  and  ;l!  >  it  80  per  cent  of  the  output  each  year  is  made  into  coke, 
whicli  is  sold  to  the  furnaces  at  Chattanooga  and  other  points  in  Ten- 
nessee and  Geoma. 

The  Eighth  United  States  Oensus  contains  the  first  authentic  state- 
ment of  production  of  coal  in  Geoi^.  This  re])ort,  which  is  for  1860, 
gives  the  production  in  that  year  n<  1 ,900  short  tons.  The  census 
for  1870  does  not  mention  any  production  in  Georpria  for  that  year. 
The  Tenth  Census  (1880)  reports  an  output  of  coal  for  the  State  of 
154.644  short  tons,  since  which  time  the  production  has  been  reported 
in  Mmeral  ResouKu  s  of  the  United  States.  The  statistics  for  each 
year  since  1860  will  be  found  in  a  statement  on  a  preceding;  page,  giv- 
mg  the  production  of  coal,  by  States,  from  the  earliest  times  to  the 
close  of  1907. 

Accordmg  to  the  estiiuuli's  of  Mr.  M.  K.  C  uiii])bell,  the  total  ui  iginal 
coal  supply  of  Georgia  was  933,000,000  tons,  from  which  there  had 

been  mined  to  the  close  of  1907,  8,123,696  short  tons,  representing 
(includin«r  loss  in  iiiiniii«j:)  an  exhaustion  of  about  12,n(>f>  'HH)  tons. 
This  would  leave  still  in  the  ground  a  total  of  921,000,()(KJ  tons,  of 
which  from  600,000,000  to  650,000,000  tons  would  probably  be  con- 
sidered as  the  available  supply. 

IDAHO. 

Total  piuducLiuii  in  1907,  0,508  short  tons;  spot  value,  $26,494. 

There  are  several  somewhat  restricted  areas  in  Iduiio  in  which 
lignite  beds  occur,  but  little  has  been  done  there  in  the  way  of  mining 
until  the  last  five  or  six  years.  The  districts  from  which  this  pro- 
duction has  been  obtained  are  the  Horseshoe  Bend  and  the  Jerusalem, 
occupying  the  lower  portion  of  a  ridge  between  the  Boise  and  the 
Payette  rivers;  one  near  Salmon  Oitv,  in  T^incoln  County,  and  one  at 
the  eastern  edge  of  the  State,  in  Binghaui  uud  Fremont  counties, 
where  the  Sublette  field  of  Wyoming  extends  across  the  State  line. 
The  principal  production  in  1905  and  1906  was  in  the  Salmon  dis- 
trict, in  Lemhi  County,  4,380  tons  having  been  mined  there  in  1905, 
and  4,285  tons  out  of  a  total  of  5,365,  m  1906.  In  1907  Fremont 
County  was  credited  with  a  production  of  2,884  tons,  and  3,5(K)  tons 
were  produced  in  Lemhi  County.  Bingham  Coimty  also  produced  a 
small  quantity  of  coal  in  1907. 

Tlio  total  production  in  the  State  in  1907  sliowed  an  increase  of 
1 , 1 43  tons,  or  21.3  per  cent  in  quantity,  and  $7,956,  or  42.92  per  cent 
in  vahie. 

The  production  of  coal  in  Idaho  during  the  last  six  years  has  been 
as  follows: 

Coal  production  of  Idaho,  19(^-1907,  in  sliort  tons. 


Year. 

QUMltttJ. 

Vtiue. 

QUHltity. 

Value. 

2,oao 

4,380 
8,380 

tS,180 
13,250 
12,230 

i  1«B  

5,782 
5,365 

»lG,3«t 
18,538 
»,4M 

1  1907  
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ILLINOIS. 

Total  production  in  1907,  51,317,146  short  tons;  spot  value, 

$54,687,382. 

With  an  increase  of  9,837,042  short  tons,  or  23.72  per  cent  in  quan- 
tity, and  of  $9,924,320,  or  22.17  per  cent,  in  value,  over  the  production 
of  1906,  Illinois  again  advanced  to  second  place  among  the  coal-pro- 
ducing States,  a  position  it  had  held  uninterruptedly  since  18S3  (when 
Illinois  supplanted  Ohio  as  the  second  in  rank  among  the  coal-produc- 
ing States),  and  up  to  1906,  when  llliiioLs  was  supplanted  by  West  Vir- 
ginia. The  increase  in  the  production  of  llhnois  in  1907  was  due  in 
lai^e  raeasore  to  a  heavy  demand  for  coal,  and  also  to  the  renewed 
activit  y  in  mining  after  the  recovery  from  the  effects  of  the  suspension 
on  April  1  of  the  year  before.  During  this  suspension  practically  all 
of  the  important  mines  of  Illmois  were  idle,  and  49,792  men  out  of  a 
total  of  61 .988  in  the  State  were  idle  for  an  average  of  58  davs,  which 
is  equivalent  to  about  25  per  cent  of  the  working  time  luude.  In 
West  Virginia  the  suspension  affected  only  a  small  number  of  the 
mines,  and  these  only  for  about  30  days,  so  that  the  amount  of  time 
lost  in  West  Vir^'inia  wns  only  about  1.1  j)er  cent  of  the  time  made. 
As  a  result  of  these  conditions  We^t  ^'ir^i;ulla  in  l'.>0(3  outranked  Illinois 
by  1,810,246  short  tons,  and  Ilimois  again  dropped  to  third  place 
among  the  coal-producing  States.  In  11)07  Illinois  s  production  sur- 
passed that  of  West  Virginia  by  3,225,563  short  tons. 

In  1907  the  time  lost  by  labor  disaffection  was  represented  by  5,255 
men  being  idle  for  an  average  of  7  days  each,  and  this  was  not 
enough  to  advereely  influence  the  production.  The  slightly  less 
increase  in  value  compared  with  the  production  in  1907  was  due 
to  the  liigher  prices  which  obtained  dunng  the  period  of  suspension 
in  1906.  Illinois  contains  more  coal-producing  counties  than  any 
other  State  in  the  Union,  there  havii^  been  52  counties  which  in 
1907  produced  1,000  tons  or  more  each.  Of  these  there  were  2 
whose  production  in  1907  exceeded  5,000,000  tons,  namely,  Sanga- 
mon, 5,160,042  short  tons,  and  Willianisun,  5,GU7,944  tons.  Two 
othens  produced  over  4,500,000  tons:  Macoupin,  with  4,507,270 
tons,  and  St.  Clair,  4,511,879  tons.  Madison  County  produced  in 
1907, 3,927,721  short  tons;  Bureau,  2,010,762  tons;  Fulton,  2,113,643 
tons;  Saline.  2.247.S42  tons,  and  Vermilion,  2,073,253  tons.  Nine 
other  counties  each  produced  over  1,000,000  t{)ns.  The  most 
important  increases  in  1907  over  1906  were  in  Saline  and  Wiiimnison 
counties,  each  of  which  showed  a  gain  of  more  than  1,250,000  tons. 
Other  important  gains  were  made  by  Macouj^in  County,  with  869,443 
tons;  Clinton,  7S6,595  tons;  Sangamon,  610,103;  Madison,  602,864; 
Vermilion,  583,968;  Montgomerv^,  508, 600,  and  Fulton,  534,419  tons. 
During  1907  the  usual  couiplaint  of  car  shortage  was  freely  made,  but 
the  car  supply  was  undoubtedly  better  than  in  previous  years.  The 
southern  portion  of  the  State  suffered  more  than  the  northern,  from 
car  shortage,  largely  for  the  reason  that  the  greatest  increase  in  pro- 
duction was  in  the  southern  counties  of  the  State,  notably,  as  already 
stated,  in  the  output  of  Saline  and  Williamson  counties,  who8(^  air<xre- 
gate  increase  exceeded  2,500,000  tons.  The  northern  part  of  the 
State  suffered  more  than  the  southern  from  a  scarcity  of  miners,  the 
coal  beds  being  thinner  in  the  northern,  and  the  mineis  naturally 
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driftino^  to  thosp  minps  whorp  tho  larp^pr  tonna^p,  and  corLsoqiipntly 
more  wages,  could  he  sornred  for  tho  same  amount  of  work  done. 
During  the  latter  part  of  tlie  year  some  diflBculty  was  exptirieiiced  with 
the  mme  laborers  because  ol  the  operators'  inability  to  procure  cur- 
rency for  pay  rolls,  and  the  imwillingnees  of  the  mineis  to  acce|>t 
checks  or  clearing-hoase  certificates  in  payment  of  their  wages.  This 
fpsulted  in  numerous  shut-downs,  which  were,  however,  not  of  lonj: 
duration,  tho  average  time  loet  for  each  man  idle,  as  previously 
stated,  beinp  7  days. 

The  number  of  men  employed  in  the  coal  mines  of  Illinois  in  1907 
was  65,581,  who  worked  an  average  of  218  days^  as  compared  with 
61,988  men  for  an  averi^e  of  192  da3rs  in  1906,  and  58,053  men,  work- 
ing an  average  of  201  days,  in  100'  The  flvoi  at'o  jM  oducf  ion  per  man 
for  the  year  1907  showed  a  matenal  mcroikso  o\  or  1900,  as  did  also  the 
average  production  per  man  per  day.  The  average  tonnageuer  man 
in  1907  was  782.5,  against  669.2  in  1906,  and  662.1  m  1905.  "nie  aver- 
age daily  tonnage  per  man  wjus  3.59  in  1907 ;  3.49  in  1906,  and  3.29  in 
1905.  A  part,  if  not  all,  of  this  incrpn.s(Ml  ( Hiciency  is  due  to  the 
increased  use  of  mining  machines.  In  11)07  there  were  employed  in 
tho  coal  mines  of  lUinois  1,080  machines,  w'ith  which  a  total  of 
15,134,401  tons,  or  29.49  jx^r  cent  of  the  total  product,  wtw  won.  In 
1906, 11,585,419  tons,  or  27.93  per  cent  of  the  total,  were  undercut  by 
machines.  The  machine>mined  product  showed  an  increase  of 
3,548,982  sliort  tons  over  that  of  1906.  Of  the  machines  in  use  in 
1007.  836  were  of  the  i)ick  or  puncher  type,  243  were  chain-breast  ma- 
chines, and  1  was  a  loiig-wall  machine. 

The  coal-mine  workers  of  Illinois  are  probably  better  organized 
than  those  of  nin-  other  of  the  bituminous  coal-mmin^  States,  by  far 
the  larger  numi  t  r  of  tl\e  coal  mines  in  the  State  workmg  8  houre  per 
day.  In  1907,  out  '  f  h  tntn!  nf  f)5,5S1  men.  r^O  ?^)8  were  reported  as 
working  8  htmrs  per  day;  s  i nines,  employing;  a  total  of  675  men, 
worked  9  hours,  and  1  small  nune  reported  10  hours  as  the  Icngtli  of 
the  working  day  for  the  4  men  employed.  There  were  4,634  men 
whose  length  of  working  day  was  not  reported,  but  most  of  these  prob-, 
ably  worked  8  hours. 

The  coal  mines  of  Illinois  have  been  remarkable  in  tlicir  freedom 
fnjm  dust  or  tras  explosions  duriiig  the  last  2  years.  In  1906  tliere  were 
only  2  deal  lis  attnuutable  to  this  cause,  and  in  1907,  out  of  a  total  of 
172  men  killed,  as  rei>orted  by  Mr.  David  Ross,  secretary  of  the 
bureau  of  labor  statistics,  7  met  death  in  gas  or  dust  explosions;  92 
were  killed  and  301  injured  by  falls  of  roof  or  coal;  26  were  killed  and 
38  injured  h\  powder  explosions  and  misplaced  shots:  33  wei*e  killed 
and  \  o6  injureu  hy  hein^^  catiLdit  hy  the  cars  or  niotora;  2  were  killed 
bv  electricity,  and  7  men  were  kiiieil  and  10  injuR'd  in  shaft  accidents, 
five  deaths  and  66  injuries  were  attributed  to  other  causes. 

The  death  rate  per  1,000  men  emnlnyed  in  1907  was  2.62,  and 
the  number  of  tons  mined  for  each  Ute  lost  was  but  little  less  than 
300,000.  • 

During  1907  there  were  2,988,380  short  tons  of  lilmois  coal 
washed  before  being  shipped.  The  cleaned  coal  from  the  wa^sheries 
amounted  to  2,465,767  short  tons,  while  the  refuse  amounted  to 
522,619  tons. 


Digitized  by  Google 


110 


MnrERAIi  BES0X7BCES. 


The  statistics  of  production,  by  counties,  in  1<>06  and  1907,with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  follow- 
ing tables: 

Coal  production    lUmoit  in  1906  and  1907 ^  bff  eountte*,  in  dtoii  tout. 


I 


Count  jr. 


I.fia<l<'<l  lit 

iiiinrs 
for  stii()- 


I 


Ihiro'iu  

ChrisiMiii  

Clinton  

FraTiklin  

Fill  too  

Oailatiu  

Orcmdy..  

Btary,,,.,  

Jutktaa..  

Knox  

Lftttlle  

LlTlngBtoa  


MeDoDOUgb.. 
ICaooiiplo.... 

ICodlBon  

llAiion  

MantuUl  

M«ii*rdl  

Iforoar  

Ifootsomery. 

Peoria  

Perry  

Rflnaolph. 
Kock  U 
St.  Clftlr... 
flAlfne  

fiAIIglUDOn. 

Scott  


Rlivlhv  

St:irk  .  .  

Ta/i'WoU-  

\  t  riiiillon..  

Uili  

\\'illi(inis(.ii  

Otber  couotiea  a 
and  small  mines. 


Tot*J. 


1,488,032 

487,061 
930.849 

W,4B0 
1,072.1182 

18,086 
1,130,149 
230.883 

3»,m 

82.481 
3,415,475 
3,144,160 
8«,934 
378,085 
383,561 
374, 154 
GTi.2m 

1,394, 17fi 

13,  WK) 

4, 4r,o, 

«.'!  I,  1*11 
7,7J.i 

l'iS,<i(M 

2,  |iis.;i'^t 
12U,T8» 
4,224,660 

638,9M 


1  ratio 
itiu!  ust'<l 
by  <'Tii- 
ployees. 


47,148 
80,718 
14,118 
14,  W7 
87,949 
a0,728 
44,918 
67,186 
82,3K2 
38,168 
293,109 
46,077 
56,538 
11,14S 
85,837 

m,  141 

21,711 
;J0,256 

ai.4i9 

m'.m 

].".,  vi>:t 

J,  JH 
•11',  4 i! 
12(1 

:('(.. '.'ft 

17,7»2 
52,878 

418,056 


37,273,608 


I"s(>il  at 

IIUIU'.S 

for  fitt'tiin 
and  hfdl. 


I 


lnt« 


44,904 

46,231 
34,017 
23,424 

32.081 

6,745 
61,907 
400 
44,414 

7,901 
23,900 

aoo 

188.525 

82,5S6 
37,996 
18,508 
16,164 

16,355 

15,737 

IP.  m 

73,ir74 
14.97t> 

l.tiKt) 

1.'.'^.  iil*> 

")ii7 
ll>,.SL'a 

H  I 

7.'i 

7,376 
140,459 

68,510 


10,073 


Tutol 
quantity. 


Tot«l 
tmIim. 


2,778,141  1,418.197  10,073  41,480,104 


«34,463 
515,790 
589,200 
1,579,224 
«S,731 
1,102,019 
140,188 
640,198 
51,054 
1,407,072 
273,831 
435,550 
43,774 
3,037,827 
3,324,857 
1,042,860 
418.904 
4S9,971 

412.  m 

m,:m 

4,004,811 

m},  m4 

4,643,840 
12.437 

17. (-.1 

154,956 
4,417,987 

1,120,560 


iS2,300,4Q8 
1,045,449 
510,351 
007,834 
1,909,349 
98,80 
1.704,997 
238,663 
819,174 
85.303 
2,306,020 
408,255 
440,058 
81.202 
3,372,863 
3,006,242 
1,077,333 
003,843 
477,547 
540.804 
TWS.Oll 
l.(W).W4 
l,-ln!*,7Ht» 

m.m 

102.  Xt3 

4.2M,.TO 

4,668,143 
21,797 


I  Si  1 


J,  i  id  "vMi 

247,017 
4,341,788 

1,040,683 


mini- 


51.62 
1.12 
.99 
L07 
1.21 
LOI 
1.53 
1.00 
1.27 
1.06 

i.ei 

1.49 
1.01 
1.86 
.03 
.90 
1.03 
1.58 
1. 11 
1.31 

i.oe 

1. 17 

.93 
.92 
l.«4 
.87 
l.()2 
1.01 
1.7.5 
1  ^  10 


1.  l-t\ 


:44,76S,0CQ 


1,  irj 
1.60 
.98 

1.40 


1.08 


186 
172 
146 
267 
208 
186 
207 
230 

m 

1»U 

\<i.) 

171) 
17S 
VXi 
1K.J 

is.:{ 
201 
102 
212 
197 

m 

178 
200 
171 
181 
224 
171 

W. 
WKi 
176 
190 

208 


1<>2 


tminln'r 

of 

l>li'y(.>r.s. 


4,413 
1,678 

811 

655 
2,408 

177 
3,001 

3tf 
1,238 

138 
8,518 

505 

088 

m 

4,015 
4,288 
1,289 

077 
741 
750 
75B 
1,210 
2,174 
876 
127 
6.303 
1,385 
6,000 
42 
■M* 
o7 

527 
5,238 

2,074 


01,988 


o  Bond,  Calhoun,  Gramw,  Hancock,  Jellerson,  Jersey,  Kankakee,  McLean,  Macon,  Morgan,  iMtnam, 
Muiylar,  Waxnn,  Waaldaftaii,  WUte,  and  Woodfora. 
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Coal  producUon  of  lUinoi*  in  1906  and  1907 ^  by  eouiUtM,  m  lAort  toiM-'Kjontmued. 


Loftded  at 
mloM 

fof  iiifp- 

Sold  to 
local 
trade 

ADdOMNl 

i>r«in- 
pioyMa. 

Used  at 

forstMia 
udhMt. 

1  740 

51 ,  (If*.") 

1  ^4  V4^ 

1  f  £-^T<  i 

in:, 

PI  tiif  nri 

1  '^IS  "li'i 

»»() 
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In  the  following  tabic  are  sliown  the  statistics  of  production  of  coal 
in  Illinois,  by  counties, during  the  last  5  years, with  the  increases  and 
decreases  in  1907  as  compared  with  1906: 

Coal  production  0/  Illinois,  1903-1907,  by  couiUies,  in  short  tons. 
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The  coal  fields  of  Tllinoia  are  inclu(le<l  in  the  eastern  interior  field, 
which  underlies  the  greater  part  of  Illinois,  the  southwestern  part  of 
Indiana,  and  part  of  westeni  Kentucky.  Nearly  three-fourths  of  the 
entire  State  is  underlain  by  productive  coal  measures,  the  total  area 
being  estimated  at  35,600  square  miles.  It  has  been  considered  the 
largest  coal-bearing  area  of  any  one  State  in  the  Union,  though  more 
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definite  knowledge  may  show  either  North  Dakota  or  Montana  to 

equal  or  exceed  it.  The  coals  of  the  State  as  a  whole  have  never  been 
thoroiif^hly  studied,  so  that  statements  as  to  the  number  of  coals  and 
their  correlation  and  extent  can  not  be  given  as  yet.  The  revival  of  the 
State  geological  survey  during  1905,  and  the  work  already  done  by  it, 
in  cooperation  with  the  United  States  Geological  Survey,  give  promiae 
of  soon  placing  our  knowledge  of  the  coals  or  the  State  on  a  more  exact 
basis.  During  1906  the  geologic  work  in  the  coal  fields  of  Illinois  con- 
sisted of  a  survey  in  the  southern  llhnois  fiehls,  the  Eldorado  antl  New 
Haven  quadrangles  bein^  completed.  A  preliminary  re})ort  on  these 
quaJrungles  has  been  pnnted  in  Bulletin  No.  31t>,  Contributions  to 
Economic  Geology,  1906."  During  1906  and  1907  additional  wozk 
was  done  to  the  west  of  the  Eldorado  quadrangle  and  in  the  region  of 
East  St.  Louis  and  around  Peoria,  in  addition  to  a  considerable  amount 
of  reconnaissanre  work,  especially  alon*:;  the  western  and  .southern 
border  of  the  coal  lieid.  The  work  already  done  hati  iicrved  to  show 
that  the  main  coal  beds  have  an  extraordinary  degree  of  regularitj^  as 
compared  with  the  coal  series  of  the  Appalachian  trough.  This  is 
especially  true  of  oak  5, 6,  and  7.  Thus  it  has  already  been  demon- 
strated that  coal  5  in  southcf^stern  Illinois  correspond'^  to  con]  9  of 
western  Kentucky,  where  apparently  it  is  the  principal  Ucd  being 
worked  over  most  of  the  western  Kentucky  coal  field.  The  tracing 
also  seems  to  show  that  it  is  the  same  as  coal  5  in  southern  Indiana, 
which  is  the  main  coal  of  southern  Indiana.  In  the  same  way  it  has 
been  shown  that  coal  No.  7  of  southern  Illinois  is  identical  with  coal 
Xn  1 1  of  western  Kentucky.  This  coal  is  characterized  by  a  shale 
parting  or  "blue  band,"  and  other  features  of  the  work  already  com- 
pleted seem  to  indicate  that  it  is  pei-sistent  well  up  into  the  middle  of 
the  State  and  possibly  beyond.  It  is  now  hoped  that  by  the^  end  of 
1908  sufficient  work  will  have  been  completecl  to  at  least  indicate,  if 
not  demonstrate,  the  correlation  of  the  principal  coal  beds  over  the 
developed  portions  of  the  field.  The  worK  of  Mr.  David  White  on  the 
lower  coals  lia^i  already  sliown  that  the  earlier  correlations  can  not  be 
reUed  upon.  He  has  showTi  that  the  No.  2  coal  of  Grundy  County  is 
about  at  the  level  of  the  lower  Kittannin^  coal  of  Pennsylyania,  and 
that  coals  Nos.  2  to  6  probably  fall  witliin  tne  time  interval  represented 
in  Pennsylvania  by  the  Allegheny  formation  or  lower  productive 
measures.  It  is  not  yet  clear  that  the  No.  2  coal  of  MeDonoiJgh  and 
other  counties  is  at  the  same  horizon  as  the  No.  2  of  Grundy  County. 
He  has  found  that  the  so-called  No.  1  coals  of  different  parts  of  the 
State  occur  at  distinctly  different  stratigraphic  positions.  Thus,  he 
finds  the  No.  1  coal  of  Rock  Island  County  belongs  in  the  upper  Potts- 
ville,  coming  probably  within  the  limits  of  the  Connoquenessing  sand- 
stoiH^  of  the  Pennsylvania  section.  The  No.  1  coal  of  Scott  County 
failed  to  yield  gpod  fossil  evidence  of  its  age,  but  the  supposed  repre- 
sentative of  this  bed  in  the  deep  mine  at  Litchfield  appears -to  be 
somewhat  younger,  probably  not  older  than  the  ^^erc('r  group  of  Penn- 
gjdvania.  On  the  other  hand,  the  No.  1  coal  of  Ilardin  County,  in  the 
soutliern  part  of  the  State,  he  finds  to  come  about  100  feet  below  a 
coal  of  lower  Pottsville  age.  Thecie  facts  are  iiitei  preted  to  mean  that 
during  early  Pottsville  time  when,  for  example,  the  Pocahontas  and 
New  Kiver  coals  were  being  deposited,  the  Illinois  coal  field  was 
restricted  to  a  small  part  of  the  present  basing  that  changing  oondi- 
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tions  allowed  the  gradual  spread  of  the  coBi-fonning  conditions,  but 
that  the  pneseat  limits  of  the  field  were  not  reached  until  late  Potts- 

ville  time. 

The  coal  field  in  Illinois  occupies  a  basin.  In  the  center  the  lower 
coals  are  at  least  1 ,000  feet  deep,  and  the  outcropping  rocks  belong  to 
the  upper  or  nonproductive  coid  measures.  Around  the  edge  of  the 
basin  tne  productive  measures  outcrop  in  a  broad  belt.  Except  along 
the  southern  edge  and  part  of  the  western  edge  of  the  fiehl,  the  com 
beds  and  other  rocks  lie  with  such  slight  dips  as  to  be  practically  level. 
A  striking  exception  to  tliis  is  the  sharp  fold  that  enters  the  coal  field 
near  La  Salle  and  extends  to  the  soutueast.  Tliis  appears  to  be  an 
antidine  in  which  the  western  limb  is  veiy  sharply  depressed,  carr^'ing 
the  coals  several  hundred  feet  lower  than  they  are  immediately  east  of 
the  axis  of  the  fold.  We^t  of  this  fold,  in  the  northwest  part  of  the 
field,  the  dip  is  eastwaril  about  7  feet  to  the  mile.  Around  the  south- 
west and  southern  mai^ins  the  dip  becomes  much  steeper.  In  the 
southeast  part  of  the  State  the  rocks  are  disturbed  by  faulting  and  the 
flow  of  igneous  rocks.  A  notable  fault  or  break  enters  the  State  from 
Kentuc^  at  Shawneotown. 

BegiTinirig  ni  the  northeast,  in  the  Danville  fi(  Id,  two  beds  of  coal  are 
worked,  eacii  from  5  to  7  feet  thick  and  SO  feet  apart.  The  coals  have 
been  considered  the  equivalent  of  Nos.  6  anu  7.  No.  6  has  been 
applied  to  what  is  locally  known  as  the  Grape  Creek  bed,  and  No.  7  to 
the  Danville  bed.  The  coals  are  reached  at  depths  of  from  0  to  200 
feet. 

Northwest  of  Danville  are  the  Wilmington  and  Streator  fields.  In 
the  first  the  Wilmington  coal,  buinetimes  called  No.  2,  is  worked. 
The  coal  is  thin  and  irregular,  averaging  only  about  3  feet,  though 
increasing  to  6  feet  in  i^aoes.  This  coal  underfies  part  of  Will  County, 
two-thirds  of  Grundy  County,  the  northeastern  part  of  Kankakee 
County,  and  parts  or  Livingston  and  La  SaUe  counties.  It  lies  at 
depths  of  from  0  to  550  feet. 

In  the  Streator  field  in  La  Salle,  Livingston,  and  Kankakee  counties 
the  Streator  coal,  which  has  been  cfdled  the  No.  7,  is  worked.  It  has 
a  thickness  of  from  4  to  8  feet,  with  an  average  of  about  5  feet,  and  is 
worked  at  depths  of  from  65  to  200  feet  east  of  the  line  of  the  La 
Salle  fold.  West  of  that  fold  the  worked  coals  are  from  375  to  500 
feet  below  the  surface.  Thev  arc  from  3  to  5  feet  in  thickness,  and 
have  been  correlated  as  beds  Nos.  2  to  5. 

Westward  from  La  Salle  the  coals  correlated  as  Nos.  2,  5,  and  7 
have  been  worked.  The  so-kjalled  No.  5  lies  150  feet  above  the  No.  2, 
and  No.  7, 50  feet  still  higher.  The  coals  range  in  thickness  from  2i  to 
4  feet,  HTid  arc  worked  at  depths  (»f  from  0  to  555  feet.  The  Kewanee 
coal  of  iieniy  County,  correiate(i  as  < oal  No.  6,  is  4  feet  thick,  and  less 
than  100  feet  deep,  and  in  Stark  County  it  is  from  2^  to  6  feet  thick, 
at  depths  of  from  0  to  130  feet.  A  coal  correlated  as  No.  4,  4  to  6  feet 
tliick,  underlies  most  of  Stark  County  and  outcrops  alon^  the  river 
bluffs  in  Peoria  County.  Coal  called  No.  2.  4  feet  thick,  is  reported 
under  the  river  bottoms  at  depths  of  120  feet,  and  No.  1,  'A  feet  tluck, 
at  235  feet.  In  Rock  Island  and  Mercer  counties  the  worked  coals 
are  shallow  and  from  2  to  4  feet  thick. 

West  and  southwest  of  Peoria  coals  called  Nos.  2, 4,  5,  6,  and  7  are 
worked,  lying  at  depths  of  less  than  200  feet,  and  varying  from  2  to 
a  feet  in  tbicKness.  Tb»  bed  principally  worked  is  correlated  as  coal 
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No.  4.  ^  Farther  west,  alone  the  Mississippi  Valley,  the  lower  coals, 
with  thicknossos  of  from  2  to  3  feet,  are  worked  at  depths  of  usually 

less  than  100  feet.  Th«'  lower  coals  coiilinup  southward  with  a  thick- 
ness (if  .3  to  4  feet.  The  higher  coals  outcrop  in  the  western  part  of 
the  fourth  diistrict,  in  Tazewell  and  Menard  counties,  where  coals 
called  Nos.  4  and  5,  with  a  thickness  of  from  4  to  5  feet,  outcru])  at 
depths  of  less  than  200  feet.  From  the  latitude  of  Springfield  south- 
ward the  outcrop  of  the  productiTe  measures  hecomes  compara- 
tively narrow,  tlip  f»n^t\vard  dip  becoming  steeper,  so  that  each  of 
the  various  couis  is  near  the  surface  witliin  a  rnninarativcly  narrow 
belt.  The  coals  arc  mined  at  slight  depths,  usually  less  than  100  feet. 
In  the  liver  counties  they  range  from  2  to  5  feet  in  thickness,  but 
are  generally  less  than  3  feet.  The  bulk  of  the  worked  coal  from 
Sant^amon  and  Macoupin  counties  is  taken  from  under  the  outcrop 
of  the  upper  coal  measures.  A  f*'w  Tuines  in  these  counties,  however, 
reach  the  so-called  coal  No.  5  at  (k^ptiis  of  from  50  to  'J(H)  feet,  where  it 
has  a  thickness  i>f  from  5  to  7  feet.  In  Madison  and  St.  Clair  coun- 
ties the  main  coal  worked  is  known  as  the  Belleville  bed.  A  short 
distance  above  it  is  another  bed  of  almost,  if  not  quite,  equal  thick- 
ness.  These  coals  have  a  thickness  ran^^ing  from  5^  to  7A  feet,  with 
an  average  of  over  0  feet.  They  arc  mined  at  depths  vaiying  from 
50  to  300  feet,  most  of  the  large  mines  having  a  depth  of  from  100 
to  200  feet.  They  underhc  all  the  uplands  of  Madison  Count}',  and 
three-fourths  of  St.  Clair  County.  The  area  within  which  the  pro- 
ductive measures  come  to  the  surface  continues  around  the  south 
end  of  the  field,  with  a  width  of  from  20  to  30  iuil(  s.  Along  its  south- 
ern edge  only  the  lower  coals  are  exj^osed.  usually  with  a  tliickness 
of  less  than  3  feet.  Within,  the  northern  portion  of  this  stiip  coals 
that  have  been  correlated  as  Nos.  4,  5,  6,  ana  7  are  workable  at  deptlis 
of  less  than  300  feet.  Of  these  No.  5  varies  from  5  to  7  feet  in  thick- 
ness where  worked;  No.  6  from  8  feet  down;  No.  7  from  10  feet  down. 
Coal  Xo.  6,  or  the  OiKjiioin  coal,  averages  about  fi  frvt  in  the  mines. 
It  is  extensively  miiuHl  in  Randolph  and  Periy  count i<'s  at  depths 
of  up  to  200  feet.  A  9-foot  bed  is  worked  at  St.  fJohns  at  a  depth 
of  300  feet.  At  Coultenrille,  in  Randolph  County,  a  6-foot  becl  is 
found  at  370  feet.  Coal  No.  7  varies  frttm  about  4  feet  in  Gallatin 
County  to  an  average  of  9  feet  in  many  of  the  mines  of  Williamson 
County,  where  it  is  known  as  tlie  Cartervillo  bed.  The  coal  under- 
lies the  north  half  of  tliis  county  at  tlepths  up  to  ITiO  feet.  Coal  No. 
5  lies  100  to  150  feet  deeper.  In  Jackson  County  the  Big  Muddy 
coal,  probably  coal  No.  2,  is  from  5  to  7  feet  thick,  with  an  averago 
thickness  in  (he  mines  of  over  6  feet.  In  depth  it  varies  from  20  to 
16fi  feet.  In  Jolui>on  County  m  3-foot,  i-iucli  surface  coal  is  mined. 
In  vSahne  ('ounty  coal  is  found  at  144  feet;  at  TTarrislnirg  with  a 
thickness  of  6  U)  7  feet.  No.  7,  3  to  5  feet  thick,  outcrops  over  the 
county.  In  Gallatin  County  the  coals  worked  range  from  4  feet  to 
4  feet  10  inches  at  depths  of  less  than  100  feet.  Within  the  area  of 
outcrop  of  the  upper  or  barren  coal  measures,  shafts  have  been  sunk 
to  th*'  rofds  in  tho  underlWng  productive  measures.  Tlie  coals  range 
in  thickness  Iftiu!  3  to  8  feet  and  up  to  11  feet,  and  in  dcj)th  un  to 
1,004  feet.  Many  of  the  mines  have  a  tlepth  of  from  tiOO  to  900  i^eet. 
The  principal  coals  are  8up])osed  to  lie  at  the  horizons  of  Nos.  5, 6,  and 
7.  In  the  eastern  part  of  the  State  is  a  large  area  in  which  at  present 
is  no  mining,  but  m  which  the  evidence  mdicates  that  it  is  only  a 
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question  of  time  until  this  will  pioye  as  valuable  a  part  of  the  field  as 

any  other. 

Recent  analyses  of  the  IIHnois  coals  showed  them  to  contain  from 
6  to  12  per  cent  of  moisture;  from  6  to  12  per  cent  of  ash;  from  33  to 
42  per  cent  of  volatile  matter;  from  34  to  50  per  cent  of  fixed  carbon; 
from  1  to  4|  per  cent  of  sulphur.  The  No.  7  coal  of  Williamson Coimty 

will  run  even  better — 3  to  6  per  cent  of  moisture;  4  to  9  per  cent  of 
ash;  30  to  40  per  cent  of  volatile  matter;  50  to  .56  per  cent  of  fixed 
carbon;  and  0.8  to  2  per  cent  sulphur.  And,  on  the  other  hand,  the 
slack  coal  from  many  of  the  mines  runs  from  20  to  25  per  cent  of  asli, 
with  corresponding  decrease  in  the  valuable  constituents. 

Most  of  tne  coafof  the  State  is  reached  by  shafts,  which,  as  a  rule, 
are  well  equipped  with  self-dumping  cages  where  largo  cars  are  u.sed, 
or  with  double-tleck  cages,  hoisting  two  cat's  at  a  time,  where  the 
cars  are  small.  The  shafts  range  in  depth  from  SO  feet  to  over  1,000 
feet.  While  the  room  and  pillar  method  largely  prevails,  many  of  the 
thinner  coals  are  worked  by  the  long-wall  method,  especially  in  the 
mines  on  the  thinner  lower  coals.  In  the  long-wall  field  the  rock 
refuse  hoisted  amounts  to  10  to  15  per  cent  of  the  coal  hoisted. 
Machine  mining  htus  not  made  the  pro<^ress  in  this  St!it<>  that  it  has 
in  some  others  on  account  of  the  smallmining  machine  diilcivnlial. 
The  majority  of  the  mines  are  fairly  dry,  requiring  but  little  pump- 
ing. Mine  cars  carry  from  1  ton  to  3|  tons,  and  as  the  dip  is  \isually 
low  and  haulage  easy,  mechanical  haulage  has  been  introduced  hut 
slowly,  tail  rope  nnd  electric  motors  being  used.  While  a  majority 
of  the  hoists  are  s(»cond  motion,  all  of  the  larger  new  mines  use  fii-st 
motion  engines.  Tipples  are  well  built,  most  of  the  new  ones  being 
of  steel.  They  are  usually  well  equipped  with  shaking  screens,  and 
at  many  of  tile  mines  the  screenings  are  washed  and  rescreened.  As 
a  rule  the  coal  is  weighed  nm  of  mine.  Ilfmois  coal  goes  to  Illinois, 
eastern  Iowa,  southern  Wisconsin,  and  Minnesota,  and  southeastern 
^lissouri.    Cliicago  is  naturally  the  largest  market. 

Probably  the  earliest  mention  of  cou  in  the  United  States  is  con- 
tained in  tne  journal  of  Father  Hennepin,  a  Frcn(  h  missionary,  who 
as  early  as  1679  reported  a  "cole"  mine  on  the  Illinois  Kiver,  above 
Fort  Crevecopur,  near  the  site  of  the  present  city  of  Ottawa.  Father 
Ilenncjiin  marked  the  location  of  the  occurrence  on  the  map  wliich 
illusiiates  his  journal.  It  is  also  probable  that,  outside  of  anthra- 
cite mining  in  Pennsylvania  and  the  operations  in  the  Richmond 
basin  of  Virginia,  Illinois  holds  the  record  for  priority  of  nroduction. 
The  earliest  statement  that  we  have  in  regard  to  actual  mininjj  in 
Illinois  is  that  coal  wa*;  produced  in  Jackson  County  in  IMl)  from  a 
point  on  the  Big  Muddy  River.  A  flatboat  was  loaded  with  coal  at 
this  place  and  shipped  to  New  Orleans,  but  the  quantity  is  not  stated. 
Agam,  it  is  reported  that  in  1832  several  boat  loads  were  sent  from 
the  same  vicinity  to  the  same  market.  Another  record  is  foiUkd 
stating  lliat  150. ()()()  bushels  (or  ().f)00  tons)  of  coal  were  mined  in 
IH'SS  in  J^t.  Clair  County  and  hauled  by  wagons  to  St.  Louis.  From 
1840  to  1800  the  bureau  of  statistics  oi  the  State  is  without  any  reh- 
able  data  in  regard  to  the  coal-mining  industry,  although  some 
scattering  statistics  are  found  in  the  geological  reports  published 
by  the  State  government.  The  production  of  coal  m  Illinois  since 
1833  will  be  found  in  the  table  on  a  preceding  page  giving  the  his- 
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toiy  of  coal  production  in  the  United  States  from  the  earliest  times 
to  the  close  of  1907. 
According  to  Mr.  Campbell's  estimate  '  the  original  coal  supply  of 

Illinois  when  mining  began  was  240,000,000,000  short  tons,  all  bitumi- 
nous and  fnntfiincH  within  a  total  area  of  35,fi00  square  inilcs.  The 
total  prodiiciiou  (>t  the  State  at  tlie  clone  of  1907,  as  far  as  rerords  are 
obtainable,  amounted  to  045,806,309  tons,  wliich,  witli  a  half-tou 
wasted  for  every  ton  mined,  is  equivalent  to  a  total  exhaustion  of 
968,000,000  short  tons,  from  w  hich  it  appeals  that  the  exhaustion  to 
the  close  of  1907  was  about  0.4  of  1  per  cent  of  the  total  estimated 
supply.  The  production  of  coal  in  llhuois  in  1907  wns  about  S  per 
cent  of  tlie  aggregate  production  to  the  cU>tie  of  that  year,  and  the 
quantity  of  coal  estimated  as  still  remaining  in  the  ground  at  the  close 
of  1907  is  4,664  times  the  production  of  that  vear,  or  about  2^500 
tunes  the  exhaustion  represented  by  that  production. 

INDIANA. 

Total  prodnction  in  1907,  13,985,713  short  tons;  spot  value, 
$15, 114,300. 

ln(hana  continues  to  rank  sixth  among  the  coal-producing  States, 
ough  in  1907  it  closely  rivaled  Alabama  as  the  fifth  State  in  coal- 
pv<  H !  icing  importance.  Indiana's  coal  production  iias  increased  with 
marked  rapidity  during  the  last  decade.  The  developments  in  Greene 
and  SulUyan  counties  nave  been  conspicuous  factors  m  this  increasing 
production.  In  1907  the  coal  production  of  Indiana  showed  an 
mcrea?^e  over  the  preceding  year  of  1,803,153  .short  tons,  or  15.66 
per  cent,  in  quantity,  and  of  $1.01)8,031),  or  15.23  jhm-  cent,  in  value. 
Alabanui's  ])n»duction  in  1907  over  lOOG  increased  uidy  8.72  per  cent 
in  quantity  and  5.09  per  cent  in  value,  and  reached  a  totalof  14,250,454 
short  tons,  or  about  265,000  tons  more  than  that  of  Indiana.  Indi- 
ana's increase  in  1907  over  1906  exxseeded  by  750,000  tons  the  increase 
in  Ahihaina's  production,  and  a  correspondinjx  f^ain  in  1008  would  give 
Indiana  tlie  lead  over  Alahanui.  The  counties  in  Imliana  in  which 
the  principal  increases  were  sliown  in  1907  over  1906  were  Vigo, 
527,284  tons;  Sullivan,  481,993  tons;  Greene,  466.458  tons;  Clay, 
165,279  tons;  Vermilion,  99,625  tons;  and  Warrick,  120,507  tons. 
The  first  five  of  these  are  the  five  most  important  producing  counties 
in  the  State,  while  Warriclc  County  had  of  the  six  the  largest  per- 
centage of  increase. 

In  1906  the  mining  operations  in  Indiana,  as  in  most  of  the  coal- 
producmg  States,  were  considerably  interfered  with  by  the  suspension 
of  work  by  the  nuners,  pending  a  settlement  of  the  wage  agreements, 
15,875  men,  out  of  a  total  ol  20,970  men  employed  in  the  State, 
having  been  idle  for  an  average  of  63  days,  wnile.  notwithstanding 
this  interruption,  the  production  in  1906  showed  a  sli«:ht  gain  over 
1905.  In  1907  the  loss  of  time  by  reason  of  labor  disaffection  in 
Indiana  was  negligible,  there  being  but  3,176  men  on  strike,  and  the 
average  idleness  amounting  to  only  13  days  for  each  man.  In  the 
report  for  1906  it  was  stated  that  had  it  not  been  for  the  time  lost 
by  the  suspension,  and  other  thinp^s  being  equal,  the  production  of 
Indiana  in  that  year  would  liave  amounted  to  15,000,000  tons,  and 
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this  figure  would  probably  have  been  ckieely  approached  in  1907  had 

it  not  been  for  the  effects  of  the  monetary  disturbances  in  the  latter 
part  of  the  year  and  a  shortage  of  railroad  cars  during  the  first  9 
months.  It  has  been  estimated  that  the  IfficioTicy  in  car  supply 
caused  a  sliurtan^e  in  production  of  COO.OOU  tons  and  that  a  further 
reduction  of  500,000  tons  was  caused  by  the  financial  depression. 
But  for  these  two  factors  the  tonnage  Vould  have  exceeded  the 
15,000,000-ton  estimate  of  possible  production.  The  complaint  of 
deficient  car  service  was  said  to  have  been  made  against  practically 
all  the  railroads  in  the  State  except  the  Southern  Railway,  on  which, 
according  to  the  »)pcrators  along  that  line,  the  service  was  uniformly 
good  at  all  periods  of  the  year.  Freight  rates,  in  general,  have  been 
equalized  and  have  improved  from  the  operators'  point  of  view,  this 
having  been  due  to  a  considerable  extent  to  the  efforts  of  the  Indiana 
railroad  cofnmission. 

The  tcjtal  number  of  men  employed  in  the  coal  mines  of  Indiana  in 
1907  was  21,022,  who  worked  au  average  of  197  days,  against  20,970 
men,  who  worked  an  average  of  175  days  m  1906.  Tue  average  pro- 
duction for  each  man  employed  in  1907  was  665  short  tons,  agamst 
576.7  tons  in  1906  and  469.7  tons  in  1905.  The  average  tonnage  per 
man  per  day  was  3.38  in  1907.  against  3.3  in  1906  and  3.11  in  1905. 
The  mcretvsed  productive  capacity  per  man  emplo3^ed  was,  in  j)art, 
due  to  the  increased  use  of  mining  macliinery,  the  statistics  for  1907 
dhowing  a  total  of  513  mining  machines  in  use,  with  a  total  machine- 
mined  product  of  5,310,607  short  tons,  against  471  machines  in  use 
\v  1'H)6,  with  a  machine-mined  proil  ift  of  4.251.740  short  tons.  In 
1906  the  percentage  of  the  macriinc-nnncd  product  to  the  total  was 
35.16,  whde  in  1907  it  was  37.97.  Practically  all  of  the  important 
mines  in  the  State  are  operated  on  an  8-hour  basis,  mines  employing 
18,323  men  out  of  a  total  of  21,022  reporting  8  hours  as  the  leii^ho! 
the  working  day.  The  mines  working  9  or  10  hours  are  practically 
local,  or  comparatively  unimportant  producers. 

According  to  tlio  report  of  Mr.  James  Epperson,  State  mine  in- 
spector, the  number  of  men  killed  in  the  coal  mines  of  Indiana  was  53, 
while  451  were  injured.  Of  the  53  men  killed,  2  met  death  throueh 
gas  and  dust  explosions,  18  through  explosions  of  powder  and  windy 
snots,  and  16  through  falls  of  roof  or  coal,  and  17  deatlis  were  attributed 
to  other  causes.  Of  the  451  men  iii  jnnvl,  15^  wcic  hurl  hy  falls  of  roof 
or  coal,  33  by  powder  explosions  an  !  w  iiidy  shots,  and  16  by  gas  and 
dust  explosions,  while  249  injuries  \s  uie  uLtributed  to  other  causes. 

One  conipany  reported,  in  1907,  having  washed  a  part  of  its  pro- 
duction. The  w  ashery  contains  4  jigs  and  washed  m  1907  23^825 
tons  of  coal,  yielding  '21,659  tons  oi  cleaned  coal  and  2,166  tons  of 
refuse. 
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The  stfttistics  of  production  of  coal  in  Indiana  in  1906  and  1907, 
by  count ii  s,  with  ttie  distribution  of  the  product  for  consumption, 
are  shown  in  the  following  tables: 

Coal  produetkm  qflndkma  m  1906  and  1907,  6y  ei>«nlM»»  ^  dknf  tow. 
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224 

3,038 

1.347 

3a 
■\.::]'> 

1 .  Ml't 

3,569 
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17^  ■JU,U70 


1007. 


CUy  

Davieaa  

Dubois  and  Martin. 
Fountain  and  War- 
ren   

Gibson.....  

GreMie...  

Kooz  


POb. 
SnOlvwi. 


Camfttcm. 




Total. 


1,  ins,  548 
77,127 


35,132 
145,539 
2, 013,246 
341,135  I 
613, 105 
8,977 
469,029 
1,000 
2,800.503 
90,904 
1,400,738 
2,560,049 


62,396 
39,802 
8,400 

5,038 
66.3fiO 
44,();i.') 
23,f>So 
18,206 

8.748 
38,316 
24,916 
33,228 
217,291 
13,300 
83,808 
50,002 
26,775 


12,887,937  755,061 


40,503 
4,067 


20O 
5,673 
66,663 
9,379 
24,001 
240 
9,073 


58,019 
9,116 

71,891 
16,765 


3«2,71S 


1,260,507 
120,996 

41,270 
207,472 
2,773,944 
374,099 
655.312 
17,965 
516,418 
25,916 
2,897.840 
317,371 
1,442, 103 
2,724,743 
568,522 
26,775 


13,965,713 


11,667,050 
181,557 
12,074 

54,365 
262,717 
3,«61,060 
376,142 
918,646 
28,950 
643,912 
36,870 
2,940,388 
865,996 
1,290,081 
2,903,730 
547,300 
84,4tt 


u^ti^am 


$1.32 
1.50 
L« 

1.32 
1.22 
1.06 
1.01 
1.40 
1.61 
1.05 
1.43 
L02 
1.16 

.89 
1.07 

.96 
1.29 


206 
192 


196 
248 
184 
169 
216 
197 
170 
1B6 
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286 
207 
230 
308 
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2,5?D 
244 
U 

M 

347 
4,244 

666 
1,823 
30 

on 

44 
4,€64 
406 

1,887 
3,564 
041 


31,00 
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In  the  foiiuwing  table  is  sliown  the  production  of  coal  in  Indiana,  by 
counties,  during  the  last  five  years,  with  the  increases  and  decreases 
in  1907  as  compared  with  1906: 


Coal  production  qf  Indianat  190S-J907,  by  counliea,  in  *hort  torn. 


Increase 

OomitT. 

MO. 

19M. 

IflOS. 

1807. 

(+)  or  de- 
crease (— ), 

1907. 

1.  H;>)5 

WjO,094 

1 ,  1  l-l  1 ,  '.I'-S 

1    OCUt  CUT 

1 ,  ZOO,  !m4 

■4- 

165,279 

143,877 

101.^ 

120,996 

14,989 

08,546 

al3,833 

'i7,  L'lii) 

a  14,700 

a  8, 400 

6,240 

\»,m 

41,452 

i»7».  9'«*  j 

6  S4,  4frt 

6  41.270 

43.199 

81,946 

98,237 

99,322 

142,414 

207,472 

+ 

•  w.1,028 

2,  .ira.  .ii'i 

2. 440, 420 

2,4.'i8.Wi5 

2,Ml,4i*i 

2,773.944 

41/6,458 

177.041) 

17:$,  4«M> 

293,480 

333,833 

374.099 

40,266 

US').  UKi 

i>24.0Ol 

750,314 

707.027 

655,312 

51,715 

•J4.;m 

2tj.218 

17,018 

13.261 

17,965 

+ 

4,704 

Pike  

4U8,391 

452,396 

497,957 

516, 418 

4- 

18,461 

1ft,  'J4.*S 

17,511 

16.933 

19.256 

■i:,.'\u> 

-H 

«»,6fiO 

l,7{s8,3oS 

2,061,212 

2,571,818 

2,415,847 

2,tiM7,MU 

i>)l,993 

241,068 

258,254 

300,112 

302,919 

317.371 

: 

14,452 

915. 171 

1.068.427 

1,3Q2,»>7 

1,342,478 

1,442, 103 

99,625 

Vigo  

1,826.393 

1,756.250 

2,iai,«as 

3,72<748 

+ 

»7,284 

5,250 

6,545 

Warrick  

4.55,797 

416.311 

447,576 

447.905 

568.522 

+ 

120,507 

::5,839 

27.  ".TO 

35,148 

28,216 

26.775 

1,441 

10,794,092 

10,842,  im 

11.895,252 

12,092,560 

13,985,713 

+ 

1,893.153 

SIS,  116,261 

lis,  114,300 

aincludea  Martiu  County.  blncludcs  Warrcu  Crmnty- 


The-eastem  edge  of  the  eastern  interior,  or  central,  coal  field  under- 
lies the  southwest  porti'>Ti  of  Indiana,  the  total  area  in  the  State  em- 
braciniz;  6,500  square  miles  and  undorhnng  26  different  counties,  in  18 
of  wliicb  at  present  coal  is  produced  on  a  commercial  scale.  Ail  of  the 
coal  produced  in  Indiana  is  classed  as  bituminous  coal.  The  coal 
along  the  eastern  edge  of  the  field  is  kno\Mi  as  block  or  scmiblock  coal. 
It  is  vory  pure,  dry,  nonroldng  coal,  and  dcrivos  its  name  from  the  til- 
most  p<'rfec'tlv  rectangular  blocks  into  which  it  breaks,  because  of  the 
pronounced  cleavage  planes  wliicii  intersect  euch  other  nearly  at  right 
angles.  The  rest  of  the  coal,  distinguished  locally  as  "bituminous," 
is  classed  as  coking  and  gas  coal,  though  it  is  not  of  sufficiently  high 
grade  to  compete  for  those  uses  with  the  high-grade  coking  and  ^as 
coals  from  tlie  East.  As  a  steam  coal  it  competes  .successnilly  with 
tlie  Appahiehian  coals  where  the  freitrht  rates  are  slightly  in  its  favor. 
Carinel  coal  is  successfully  mined  at  one  or  two  points. 

Coal  has  been  found  at  at  least  20  different  horizons,  and  as  many  as 
17  beds  have  been  passed  through  in  a  single  drilling  in  a  vertical  dis- 
tance of  800  feet.  Most  of  these  are  thin,  but  beds  of  sufficient  thick- 
ness to  be  worked  are  found  at  8  different  horizons.  At  present  the 
commercial  coal  is  coming  from  6  of  these.  The  lower  coals  w  hieli 
outcrop  along  the  outer  or  eastern  eilge  of  the  basin,  the  block  coals 
mentioned  above,  occur  in  basins  of  from  a  few  acres  up,  the  coal  be- 
ing often  5  feet  in  the  center  of  the  badn  and  thinning  to  a  few  inches 
on  the  edges.  The  basins  are  usually  connected  and  ormr  at  distinct 
horizons,  so  that  nt  jin  v  horizon  the  coals  of  the  different  basins  show 
the  same  eharaetenstics  of  roof,  floor,  parting,  and  character  of  coal. 
The  coal  in  the  block-coal  field  runs  from  2  to  5  feet  in  thickness,  aver- 
aging about  3  feet  6  inches.  The  upper  or  so-called  ''bituminous" 
beds  show  remarkable  persistency  oyer  large  areas.  In  many  eases 
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the  different  beds  have  striking  pecuUarities  that  differentiate  them 
at  onoe  and  allow  of  tracing  them  with  certainty  over  several  thousand 
square  miles.  The  horizons  of  the  principal  coals  are  believed  to  have 
been  continnoiisl  v  trjicod  entirely  across  the  portion  of  the  Held  in  this 
State.  The  upper  coals  range  from  3  to  10  reet  in  tliickness,  anrl  the 
majority  of  the  mines  have  coal  5  or  more  feet  in  thickne^,  over  26  of 
the  large  mines  having  coal  7  or  more  feet  thick.  Over  90  per  cent  of 
the  co^s  now  mined  iiave  a  clay  floor,  and  a  still  larger  percentage 
have  a  shale  roof.  Taking  the  coal  field  as  a  whole,  there  are  consider- 
able areas  which  do  not  contain  any  workable  coal;  on  the  other 
hand,  a  larsre  part  of  the  field  is  underlain  by  more  than  one  workable 
bed.  A  number  of  mines  work  as  high  as  3  beds,  sometimes  all  at 
once,  sometimes  in  succession.  Parts  of  the  £eld  are  underlain  by 
about  20  feet  of  workable  coal. 

Nearly  all  of  the  commercial  mines  reach  the  coal  by  sluifts  at  deptlis 
of  from  50  to  450  feet;  though  there  are  a  few  slope  mines  and  still 
fewer  drift  mines.  As  a  whole  the  mines  are  well  equipped  witli  mod- 
ern machinery,  including  mining  machines  (in  wliich  the  electric  chain 
machines  are  in  the  large  majority),  electric  motors,  self-dumping 
cao:ey,  shaking  screens,  box-car  loaders,  etc. 

The  United  vStates  census  for  1840  reports  a  production  of  coal  in 
Indiana  for  that  year  of  9,682  tons.  The  census  for  1850  did  not  in- 
clude any  investigation  of  the  mining  industry,  and  the  next  official 
statistics  are  for  the  year  1860,  when  we  census  reported  a  production 
of  1 0 1 ,280  short  tons.  Ten  years  later  the  census  ror  1 870  reported  a 
production  of  437,870  short  tons.  In  1880  the  production  had  gro\\Ti 
to  1,454,327  short  tons,  and  in  1890  it  amounted  to  3,305,737  short 
tons.  Ill  tile  closincr  year  of  the  last  century  the  production  had 
nearly  doubled  again,  amounting  to  6,484,086  short  tons,  and  this 
output  was  a^ain  nearly  doubled  dj  the  tonna^  of  1907. 

Tlie  statistics  of  production  of  coal  in  Indiana  since  1840  will  be 
found  in  the  table  on  a  precedint^  page,  giving  the  statistical  history 
of  the  coal  production  oi  the  United  States  from  the  earliest  times  to 
the  close  of  1907. 

Mr.  CampbeU's  estimate  regarding  the  coal  fields  of  Indiana  placed 
the  ori^al  supply  at  44,169,000,000  short  tons.  The  aggregate 
production  of  eosu  in  Indiana,  to  the  close  of  1907,  amounted  to  1.59,- 
440,390  short  tons,  of  which  13.0sr),71 3  tons,  or  practirnlly  9  per  cent, 
were  produced  in  1907.  Mr.  ('an>|)l)ell  estimates  the  exriaustion 
represented  by  this  production  at  239,0(JU,0()0  tons,  or  0.54  of  1  per 
cent  of  the  estimated  original  supply,  l^pon  these  estimates  the 
quantity  of  coal  remaining  in  the  ground  in  Indiana  at  the  close  of 
1907  was  about  3,000  times  the  production  of  that  year,  and  2|000 
times  the  exhaustion  represented  by  that  production. 

IQWA. 

Total  production  in  1907,  7,574,322  short  tons;  spot  value,  $12,- 

258,012. 

The  monetary  disturbances  of  the  latter  pn rt  of  1907  affected  min- 
ing conditions  in  Iowa  but  little,  the  chief  trouble  occurring  when  the 
nuners  at  some  places  refused  to  accept  checks  and  clearing-house  cer- 
tificates in  payment  of  wages,  which  resulted  in  some  insignificant 
strikes  and  the  shutting  down  of  some  of  the  mines  for  three  or  four 
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days.  Outside  of  this,  there  were  no  labor  troubles  in  the  State 
during  the  year,  and  the  total  number  of  men  on  strike  at  any  time 

was  1,621 ,  and  tlie  average  number  of  days  idle  was  5. 

The  car  supply  throughout  the  year  was  generally  satisfactory,  and 
freight  rates  were  improved  by  recent  legislation.  An  exception  to 
the  general  satisfactory  condition  in  connection  with  the  car  supply 
was  reported  from  the  southeastern  district  of  the  State,  particularly 
(hiring  August,  September,  and  October,  when,  according  to  report, 
the  car  supply  in  that  region  wrs  less  than  40  pov  cf-nt  of  the  mine 
ref]uirements.  After  November  1  there  was  an  abundant  car  supply 
on  all  lines. 

As  compared  with  1906,  the  oosl  production  of  Iowa  in  1907  showed 
an  increase  of  308,098  short  tons,  or  4.24  per  cent  in  quantity,  with  an 

increase  in  value  of  $638,557,  or  5.5  per  cent.  The  coal  production 
of  the  State  for  the  fi-^cnl  yonr  ended  June  30,  1 007,  as  reported  by  Mr. 
Edward  Sweeney,  the  inspector  of  the  third  nunmg  district  of  Iowa, 
was  7,545,525  short  tons,  wliich  was  slightly  less  than  the  production 
reported  to  the  United  Stites  Geological  Survey  for  the  calendar  year, 
but  shows  a  gain  of  279,301  short  tons  over  the  production  reported 
in  1906,  indicating  tha  t  most  of  the  increase  in  1907  took  place  during 
the  first  six  months  of  the  year. 

The  comparatively  insignificant  eil'ect  of  the  financial  depression 
*ju  the  coal  production  of  Iowa  is  attributed  to  the  fact  that  the  out- 
put is  not  largely  consumed  bv  industrial  operations  outside  5f  the 
very  considerable  tonnage  used  by  the  railroads  traversing  the  State. 
The  output  goes  principally  to  domestic  consumers. 

One  of  the  conditious  ^\ilich  it  is  claimed  has  adversely  affected  the 
coal  production  of  luwu,  especially  in  the  southeastern  district,  as 
compared  with  competing  districts  in  other  States,  is  the  method  of 
fixing  the  mining  rate  to  Danville,  111.,  as  a  basis  point.  The  first 
interstate  agreement  between  the  operators  and  the  miners,  covering 
the  competitive  iuA']^  of  IlUnois.  Indiana,  and  Ohio,  was  nuvlf  about 
10  years  ago,  and  tiie  agreement  between  the  Iowa  operators  and  the 
miners  was  leased  thereon.  Tliis  agreement,  as  stated,  fixed  the 
price  of  miiung  in  the  competitive  States  witn  Danville,  111.;  as  the 
basis  j)oint,  the  freight  rates  to  the  competitive  markets  charged  at 
that  time  being  a  part  of  the  consideration  in  the  adjustment  of  the 
wage  scale.  Under  tliese  conditions  Iowa  coals  coinpeted  with  the 
coals  from  Indiana  and  Illinois  in  the  Iowa  Uiaikt'is,  but  sul)se- 
quently  freiglit  rales  from  those  States  into  Iowa  territory  have  at 
various  times  been  reduced  without  corresponding  reductions  in 
the  freight  rates  from  Iowa  mines  to  the  same  markets.  The  rate's 
are  promulgatesd  by  the  State  board  of  railroad  commissioners  and 
are  the  same  to-day  as  20  years  ago.  In  order  to  show  the  effect 
of  these  unfavorable  freight  rates  upon  Iowa  s  coal  production, 
attention  is  called  to  the  fact  that  in  the  last  10  years  the  output  of 
Illinois  has  increased  from  20,000,000  to  over  51,000,000  tons, 
or  155  i)er  cent.  The  Iowa  production  has  showTi  an  increase  of 
2,962,457  short  tons,  or  64  per  cent,  from  4,611,865  tons  in  1897  to 
7,574,322  tons  in  1907. 

The  number  of  men  employed  in  the  coal  mines  of  Iowa  in  1907 
was  15,585,  who  worked  an  average  of  230  days,  as  against  15.260 
men  for  an  average  of  224  days  in  1906  and  15,113  men  for  209  aays 
in  1905.  The  average  production  per  man  in  the  last  three  years  has 
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been  449.9  in  1905,  476.2  ia  1900,  and  486  in  1907.  The  averse 
tonnage  per  day  for  each  man  in  the  three  years  was,  respectiTe^, 
2.15,  2.13,  and  2.11.  A  part  of  the  dccreaaed  daily  production  in 
1907  was  probably  duo  to  the  falling  off  in  the  quantity  of  coal  mined 
by  machinery.  In  1906  .34  machines  were  reported  in  use,  witli 
a  total  of  193,0()0  tons  of  machino-iiiineil  coal.  In  1907  there  were 
33  iiiacliines  reported  in  use,  and  the  macliine-miued  product  de- 
creascMl  to  106,022  tons. 

As  in  the  other  coal-mining  States  in  which  operations  are  carried 
on  under  agreement  with  the  mine-workers'  union,  the  mines  of  Iowa 
were  for  the  jjreater  part  worked  on  the  basis  of  the  8-hour  day. 
In  1907,  15,171  out  of  a  total  of  15,.5S.5  men  were  reported  as  working 
8  hours.  The  mines  in  wliich  any  other  length  of  working  day  is 
reported  are  comparatiyely  unimportant  operations. 

According  to  Messrs.  John  Verner,  R.  T.  Rhys,  and  Edward 
Sweeney,  inspectors  for  the  three  mining  districts  into  which  the  coal 
fields  of  Iowa  are  divided,  the  casualty  record  of  1907  consisted  of 
41  men  killed  anil  68  injured.  Of  the  total  luunher  of  fatalities, 
only  1  was  due  to  the  explosion  of  dust  or  gas;  3  were  due  to 
explosions  of  powder  or  misplaced  shots,  and  29  were  due  to  falls  of 
roof  or  coal.  Two  men  were  killed  by  being  caught  by  cars  or 
motors,  4  met  death  in  shaft  accidents,  and  2  deaths  were  attributed 
to  miscellaneous  causes.  The  death  rate  per  1,000  employees  was 
2.63,  and  the  number  of  tons  mined  for  eacli  life  lost  was  184,740. 

The  statistics  of  coal  production  In  Iowa  in  1906  and  1907,  by 
counties,  with  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  tables: 

Coal  production  of  Iowa  in  1906  and  1907,  by  counlus,  in  short  torn. 

1006. 


County. 

Ix>a(lcd  at 
mines  lor 

ihlpOMDt. 

Sold  to 
local 
trade 
and  used 
bjem- 
ployeos. 

UMdat 
mines for 
•team 

Total 
quMittty. 

Tbtal 
valoe. 

Avor- 

UK*' 
prio' 

p.r 
ton. 

Aver- 
&gp 
num- 
IXT  of 
days 
active. 

Average 
uumber 
of  em- 
ployeea. 

1 1 , 4.SH 

36 

11,724 

|27.1.>1 

$2.  .{2 

150 

67 

nm.im 

47.M2 

14,143 

1,101,595 

2,11.',  K/t 

1  92 

199 

3.254 

213.«77 

14.7(37 

A.tm 

233.110 

4L<t',.r.i7 

i.>: 

179 

844 

Ommo.,..  

2,400 

ltj.3(« 

1,110 

19,816 

40,;i77 

2.04 

178 

62 

2,128 

40 

12.063 

31,3(r7 

2.60 

140 

68 

3.V?,914 

lti,l«3 

18,475 

388.. ^82 

627, 

1.62 

224 

83.5 

1 , (KIO 

l.'.,.'i04 

640 

17,144 

32,067 

1.87 

174 

46 

31 ,  l»i7 

19,928 

602,487 

876.041 

1  « 

229 

1.126 

3:<<»,44."i 

22,  MM 

10,411 

372.750 

5:M),  847 

1.42 

208 

640 

Monroe  

2,3«<,44.'» 

37,4.'vH 

51,570 

2,458.473 

3,34'i.l.f^ 

1.  .V. 

24,s 

3.712 

1.095.573 

238,410 

35,523 

1,369.506 

2,3'«..{<.>3 

1.73 

•2.>2 

2,79;i 

12,2Vi 

6,777 

20 

19.052 

4U,9U9 

2.15 

177 

82 

9.  SSt 

2,209 

103 

12.137 

24,418 

2.01 

174 

39 

lt)*).757 

Tl.  443 

4,066 

243.256 

378,072 

1..W 

198 

578 

117,8S0 

IN,  744 

1(X) 

i:V),<)94 

260.178 

1.90 

214 

433 

2,53<i 

KW.r.22 

218.180 

1.99 

224 

323 

other  counties  d  and 

87.fil9 

62, 687 

8,007 

l.%.s.313 

274,929 

1.74 

209 

358 

Total  

6,461,20b 

633,662 

171,364 

7,266,224 

1  11,619, 455 

1.60 

224 

15,260 

•  DallM,  JafflBnon,  haeaa,  Fafs,  Soott.  Mid  Wamo. 
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Coal  produdfytn    Icwa  in  1906  ond  1907,  by  eounHet^  «n  t^oii  toiu-^atmued. 

loor. 


• 

Countr. 

Loaded  At 
mince  for 
■hlpment. 

Sold  to 

t  rude 
And  usixi 
liy  oin* 

ptOjrcCS. 

TTba<1  at 

III  1  iir.s  lor 
ana  iicftv. 

I  OlAi 

1  OInl 

v&luo. 

Aver- 

pnc» 
por 
ton. 

Avor- 

nuiii- 

tXT  of 

days 
AcX  I VG. 

.\verAge 
number 

Adam!)  

210 

14,000 

43 

14,343 

133,628 

82.30 

138 

45 

AppunuotM* 

1,052, 972 

60,067 

10,370 

1.123.409 

2,1.S3,2U6 

1.93 

203 

3,546 

Boon*} ............... 

183.495 

17,206 

7.450 

208,150 

415,136 

1.99 

188 

806 

2,707 

12,723 

850 

16,289 

33,645 

2.07 

159 

.Vi 

13.806 

34 

13,840 

36, 161 

2.61 

172 

60 

370.114 

7,503 

19,680 

397,297 

641,386 

1.61 

242 

741 

Krakuk  

27.176 

540 

27,716 

63,603 

2.29 

234 

30 

702,892 

33,810 

21,076 

757.778 

1.107.095 

1.46 

224 

1,436 

310,496 

27,682 

8,821 

346f  960 

489,968 

1.41 

229 

500 

2,358,681 

.W,278 

64.062 

2.476.021 

3.4.'i2.799 

1.39 

263 

3,661 

1,224,780 

199.492 

35,931 

1,460.203 

2,529.838 

1.73 

238 

2,881 

13,871 

5,761 

60 

19,092 

46,481 

2.M 

227 

78 

Van  Biiien  

12.542 

2.775 

57 

U,S74 

30,913 

2  01 

202 

37 

Wftpello  

179.781 

75,546 

3,324 

258.651 

410,298 

1.59 

237 

488 

wStatsr  

134,586 

12.315 

146.901 

288,  (MB 

1.95 

255 

4S8 

67,2«» 

11.028 

'"1,968 

80,275 

187,647 

2.09 

230 

227 

Other  oomittosa  Mid 

150,738 

48,a4 

8.142 

211,384 

378,700 

1.79 

197 

612 

6,774,144 

617.771 

182,407 

7,574,322 

12,258,012 

1.62 

SM 

16,686 

o  OaUaa,  Dvfi»,  JaAenoii,  Luoea,  Page,  Scxitt,  and  Wamn. 


The  production,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907  as  compared  with  1906,  Is  shown  in 
the  following  table: 


Coal  production  of  Joiva,  I90.i-Ii*07 ,  by  ojutUieii,  in  short  tuns. 


I'M. 

or  dotrfusB 

(-) 

,  1907. 

22,570 

12,970 

13,071 

11,734 

14,343 

4- 

2.»ii9 

m.m 

872,  [rat 

!m,24S 

1.101..'H« 

1.123,409 

■4- 

•-n.SI4 

291,321 

m,  \  :u 

292,699 

233.110 

298.150 

24,  WiO 

Dallu  

16,487 

13.086 

5,000 

5,522 

70,042 

+ 

64,5^ 

Davis  

8,100 

1.300 

+ 

1,300 

14,971 

27,704 

20,058 

\9.s]t\ 

16.280 

3,627 

270.801 

258,098 

306,164 

397,297 

+ 

8,715 

6,844 

9,810 

3,379 

3,744 

4,000 

+ 

286 

62,87& 

41,612 

16.480 

17,144 

27,716 

+ 

10,573 

aBS,S&4 

189, 8K 

147,093 

07.147 

18^5^8 

+ 

8,860 

Vabaaka  

888,166 

875,113 

714,046 

602.487 

767,778 

+ 

166,201 

llattoii  

324.850 

314,908 

21^,812 

372,750 

346,999 

35,751 

1,706,054 

l,887,4fiO 

2,225.677 

2,468,473 

2,476,001 

+ 

17,648 

Page  

Polk  

18,343 

18,302 

14,013 

11,236 

14.338 

+ 

3,102 

1,€33,164 

1,130,868 

1,210,330 

1,300,808 

1,460,203 

.00^827 

12,853 

0,980 

0,223 

24,778 

1,017 

23,721 

18.933 

I6,2n 

32,346 

1»,0B3 

10,692 

MO 

13,501 

8,005 

8,192 

12;  137 

16.374 

+ 

8,287 

382,308 

370,560 

303.380 

3I3,2S« 

258,651 

+ 

16,396 

12.760 

11,290 

9.876 

3,850 

6,064 

2,304 

106.170 

98,879 

112..^ 

136,804 

148,901 

10,307 

iss.asc 

134,538 

113.383 

100,823 

80.275 

29,347 

Otber  ooimtles  aod  ■mall 

21,867 

23,S65 

32,773 

25,100 

23,907 

1.193 

Total  

6»«1»,811 

8,619,033 

6,798,800 

7,386.234 

7,674.322 

308.O0B 

Total  value  

810^863,810 

110,801,408 

110,988,381 

111,010,456 

113,256,012 

The  coal  fields  of  Iowa  occupy  ilie  south-central  and  southwestern 
portions  of  the  State.  Thev  include  an  area  of  approximately 
20,000  square  miles,  of  which  13^000  may  he  considered  probably 
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productive  territory.  The  beds  belong  to  the  Pennsylyaniaii  series  of 
the  Carboniferous  iad  include  shales,  sandstones^  limestones,  and  coal. 
There  are  t^o  well-rec^nized  divisions,  of  which  the  lower,  locally 
kno\\Ti  as  tlie  Ues  Moines  group,  ia  the  more  productive  nart.  In  this 
formation  the  sandstones  are  thick  and  aoundant,  tne  shales  are 
largely  arenaceous  and  bittiminousy  and  the  coal  beds  wbJle  thick  are 
wit  h  one  exception  very  irrt^ularly  distributed.  In  the  upper  portion 
of  the  formation  certain  thin  limestones  appear,  and  associated  with 
them  is  a  coal  known  as  tlie  Mystic  or  ronterville  block,  wliicli  extends 
with  great  regularity  through  a  considerable  area  in  Appanoose  and 
Wayne  counties. 

Th»  upper  coal-bearing  rocks,  or  the  Missouri  group,  consist  largely 
of  limtttones  and  calcareous  clays  and  carry  only  one  coal  bed  of 
any  importance.  This  is  20  inches  thick  and  is  mined  locally  in 
Adaniis,  Taylor,  and  Page  counties.  The  rocks  as  a  whole  dip  from 
10  to  20  feet  to  the  mile  to  the  southwest  and  increase  in  thickness 
from  their  outorop  to  a  maximum  of  approximately  1.000  feet.  The 
coal  is  of  the  dry,  nonooking,  bituminous  variety.  Tne  more  impor- 
tant productive  areas  are:  (1)  Thenorthem,including Webster,  Boone, 
and  adjacent  counties,  and  yielding  approxiiuatelv  7  per  cent  of  the 
total  output;  (2)  tlie  north-central,  including  Polk  and  Jasper  coun- 
ties, and  vielding  20  per  cent  of  the  out^jut;  (o)  tlie  soutli-central, 
including  Monroe,  Wapello,  Mahaska,  Manon,  and  adjacent  counties, 
and  contributing  more  than  50  per  cent  of  the  tots!  output;  (4)  the 
southern  district,  including  Appanoose  and  Wayne  counties,  and 
yielding  16  percent  of  the  output  from  tlip  cofil  bed  already  mentioned. 

Iowa  probably  ranks  second  ainong  tiie  btates  west  of  tlu*  Missis- 
sippi River  in  order  of  priority  as  a  coal  producer.  At  the  time  of 
taki^  the  United  States  census  lor  1840  Iowa  and  Missouri  were  the 
only  S^tes  west  of  the  river  in  which  any  coal  production  was  reported. 
Missouri,  however,  was  credited  with  an  output  of  nearly  10.000  tons, 
while  Iowa's  production  was  given  at  400  tons.  It  is  probable,  there- 
fore, that  the  first  mine  opened  in  Missouri  antedated  Iowa's  initial 
production.  The  production  of  coal  in  Iowa  since  1840  will  be  found 
m  the  tabje  on  a  preceding  page,  giving  the  history  of  coal  production 
in  the  United  States  from  tne  earliest  times  to  the  close  of  1907. 

Towa's  total  production  of  coal  from  ]HU)  to  the  close  of  1007  has 
amounted  to  141,608,792  short  tons,  which,  including  the  waste  of  the 
hajf  ton  lost  for  every  ton  of  coal  mined  and  marketed,  is  equivalent 
*  to  an  exhaustion  of  212,000,000  tons.  Mr.  Campbell  estimates  the 
original  coal  supply  of  Iowa  at  29,160,000,000  tons.  This  would 
leave  about  3.S20  times  the  production  in  1007.  If  the  ratio  of  waste 
to  marketed  coal  continues  at  the  same  rate,  the  supply  would  last 
2,550  ycai-s  at  the  rate  of  production  in  1907. 

KANSAS. 

Total  production  in  1907,  7,322,449  ^hort  tons;  spot  value, 

$11,159,698. 

In  Kansas,,  as  in  iowa,  Missouri^  and  the  other  States  of  the  western 
interior  coal  field,  the  monetary  disturbances  in  the  latter  part  of  1907 
exerted  comparatively  little  influence.  The  3  ear  was  one  of  excep- 
tional activity  and  prosperity  for  the  coal-mining  industry  in  these 
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States,  shortage  of  labor  and  of  ear  supply,  together  with  dissatisfac- 
tion with  the  rwlway  rates  being  the  principal  cause  of  complaint. 

In  Kansas  the  production  in  1907  exceeded  that  of  1906  by  1,297,674 
short  tons,  or  21.53  per  cont,  in  quantity,  an<l  b}-  ?2. 180,145,  or  24.28 
per  cent,  in  vaUie.  The  coal  output  of  the  SImIo  in  1907  wa,s  more 
than  double  that  of  1898  (9  years  earlier;,  and  Lin-  increase  in  1907 
orer  1906  was  larger  than  the  total  production  of  the  State  in  1885. 
In  the  report  for  1906  it  was  stated  that  the  coabmining  industiT  in 
Kansa.s  for  that  yonr  was  advorsoly  affected  by  the  increased  produc- 
tion and  u.se  of  jn'troleum  and  natural  gas.  The  statistics  for  1907 
imlicate  that  the  development  of  industries  dej)endcnt  upon  petroleum 
and  natural  gas  had  caused  an  increase  of  population  and  abo 
augmented  the  demand  for  coal  for  domestic  use  and  railroad  con- 
sumption. The  fact  that  the  averajge  price  advanced  from  $1.49  in 
1900  to  $1.52  in  1907  shows  that  iSe  mcreased  production  was  not 
greater  than  the  markets  required. 

The  shortage  in  the  labor  supply  is  adequately  exhibited  in  the 
statistics  for  1907,  which  show  that  although  the  production  increased 
nearly  22  per  cent  over  1906,  there  was  a  decided  falling  off  in  the 
number  of  men  employed  in  its  production.  In  1907  the  lot  al  number 
of  men  employed  was  12,4:^9,  whereas  in  1900  there  were  14.355  men 
employed.  The  average  number  of  workini^  days,  however,  in  1907 
was  225,  as  compared  with  165  in  1900,  in  which  year  on  account  of 
Ihe  suspension  pending  the  adjustment  of  the  wage  question,  1 1 ,827 
men  were  idle  tor  an  average  of  60  1  i  \  -  The  average  production 
per  man  in  1007  wa'-^  'SO  tons,  against  41!). 7  tons  in  1006  ami  538.7  tons 
m  1005.  Tlie  average  daily  ])ro(lnction  per  man  was  2.62  tons  in 
1907,  against  2.54  tons  in  both  1905  and  1906. 

The  Quantity  of  coal  mined  bv  machinery  in  Kansas  did  not 
materially  affect  the  production,  there  being  only  6  machines  in  use 
and  35,317  tons  of  machine-mined  coal  proauced'^in  1907. 

Of  the  men  employed  in  the  coal  mmes  of  the  State,  10,980.  or 
practically  90  per  cent,  worked  S  hours  a  day.  These  were  distributed 
among  134  mines.  Ten  mines,  employing  156  men,  worked  9  hours, 
and  one  mine,  employing  10  men,  worked  10  hours.  There  were 
1,293  men  employed  in  the  coal  mines  of  Kansas  for  whom  the  number 
of  hours  worked  wa.s  not  reported. 

During  1907  there  wrro  *>23  men  who  were  on  strike  for  an  average 
of  18  days,  the  time  lost  being  equivalent  to  0.6  per  cent  of  the  total 
working  time,  wiiile  in  1906  the  time  lost  by  idleness  was  equivalent 
to  25  per  cent  of  the  time  made. 

According  to  Mr.  Frank  Gilday,  State  mine  in.spector,  there  were  32 
men  killed  and  48  injured  in  the  coal  mines  of  Kansas  dnring  1907. 
Of  the  32  fatal  accidents.  9  were  due  to  cxi)iosi()ns  of  gas  or  dust,  1  to 
an  explosion  of  powder,  17  to  falls  of  roof  or  eoul.  '.i  men  were  run  over 
b^  cars,  1  was  killed  by  falling  down  a  shaft,  and  1  by  falling  off  a 
tipple.  The  death  rate  per  thousand  of  employees  was  2.57,  and  the 
number  of  tons  mined  for  each  life  lost  was  228,827. 

The  statistics  of  the  pro(hirtion  of  coal  in  Kansas  in  \\hh\  mid  1007, 
by  counties,  with  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  tables: 
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Cbol  prcdueUon  o/K<uuat  m  1906  and  1907,  fty  cotmHe*,  m  aiborf  fow. 

looa. 


Loaded  at 
mlneafor 
iblpumt. 

to  Iwal 

and  usnd 
by  em- 
ployees. 

rs.-'l  at 
niiiu'9 

for 
stPHm 
and 
beat. 

Made 
Into 
coke. 

Total 
quantity. 

Total 
value. 

aoe 

pnoe 

ts. 

Aver- 
age 

num- 
ber of 
days 
active. 

188 
151 
216 
192 
138 
131 

A  v»»r;i  KO 
niinilwr 
of  em- 
ployeefc 

1,MO,S80 

7so,m 

18.810 
117,457 
2,900 

88,073 
131,776 
76,747 
18,787 
90,013 
38,045 
10,701 

46,676 
55,888 
48,0S0 
1,045 

2n 

10,410 

3,015.107 
3,415,068 
377,846 
32.652 
137,746 
35.655 
10.701 

82.906.832 
4.833,087 
723.401 
56,708 
381,517 
73.927 
24.491 

81.44 

1.42 
1.91 
1.74 
2.62 
&07 
2.29 

8,708 
8,168 
1.221 
146 
966 
167 

i.iii 

OttasrooantlM*. 

ToUl  

5,547,213 

313, 150 

163,241 

1,171 

6,024,775  8.979,553 

1 

1.49 

165 

14,355 

1»07. 

o^HA^r.  

Una  "1 

2.240,060 

16.411 
122,078 
1,900 

97,088 
88,444 
40,486 

10.784 
14,771 
11,812 
.  18,080 

48,788 

96.815 
45.507 
283 
800 

2,325.744 
4,380.628 
424,338 
27.488 
138,049 
13.518 
13.690 

83,454.066 
6,302.900 
023.508 
51,488 
363,532 
84.161 
29.063 

81.49 
1.44 
3.18 
1.87 
3.68 
X73 
X13 

280 
227 
249 
206 

8.808 
6.600 
1,197 
60 
736 

225  13 

6,053,353 

178.480 

191,637 

7.828.440 

11,180,608 

1.88 

225 

12,488 

•  Atoblaon,  Bourbon,  Cloud,  FiankUn,  Jewell,  and  Labette. 
h  Boarboo,  Clond,  Fnnkltn. 


The  statistics  of  production  by  rountios  diirin*:  the  last  five  years, 
with  the  increases  and  decreases  in  1907  aa  compared  with  1906,  are 
shown  in  the  following  table : 

Coal  pndudion    JEaniof,  190S~2907,  in  short  Uma. 


Increaae 

OOQBtj* 

1004. 

1005. 

1906. 

1907. 

(+)  orde- 
oraaae  (-). 

1907. 

(«) 

2. 0fi2, 897 

2, 378,  (04 

2.1.^2.588 

2,015.107 

2.32.'5,744 

+ 

310,  ki? 

2, 400 

3.  fXW 

3,000 

.3,000 

r<..'»i2 

4- 

3,.M2 

Crawford  

.3. 132,  ^ 

3,380.334 

3, 729,!).'i3 

.3,  415,n»V8 

4. 3sn.  (/>H 

<i«V"i,  ."ViO 

4,900 

4.740 

1,».V» 

,3..'.'.<i 

+ 

3R2,828 

m  419 

348,  .322 

377.  H4»i 

424,338 

+ 

4tl,  -I'll' 

47.fil7 

29.557 

30.f>73 

32.  f>S2 

27.488 

5,  U  A 

^ESr  ooontiea  and  amaU 

194.727 

171,4^4 

I. '.7.  .327 

137, 746 

138.049 

+ 

3a3 

12. 012 

i:{.  07H 

20,  ItV, 

41.aVi 

1<".,  l.'Ul 

LM.",t2<> 

5,830,976 

6,333,307 

6.423,979 

6.024,775 

7,322.449 

+ 

1,297.674 

88,871,963 

89. 64ft  771 

80. 35a  543 

88,979,553 

811,  IW,  608 

+82,18^145 

«  Included  in  otbcr  couoties. 


The  coal  measures  of  Kannafl  occupy  the  eastern  pK>rtion  of  (hat 

Stftto  and  underlie  approximately  20,000  square  miles,  of  which 
l.'),Of)n  have  boon  estimated  as  probably  more  or  less  productive. 
The  Coal  nioasures  belong  to  the  ronnsylvanian  sorios  of  the  Carbon- 
iferous, and  include  the  southwestern  extension  of  the  Iowa-Missouri 
field.  The  foimation  differs  somewhat  from  that  of  the  adjacent 
States  m  that  the  divisiQa  between  the  upper  and  lower  portion  is 
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not  so  well  marked.    The  Hmestonee,  which  in  Iowa  and  Miasouri 

chnracterizo  otpccinll v  the  nppor  portion  of  tho  coal  measures,  are 
more  prominent  in  Kansas,  and  coai  is  also  found  to  some  extent  in 
the  upper  beds  as  well  as  in  the  lower.  Tlie  total  thickne«>s  of  the 
coal  measures  has  heen  estimated  at  3,000  feet.  The  dip  is  to  the 
north  and  west,  and  the  beds  increase  in  thickness  in  that  direction. 
Tho  most  important  coal  field  in  the  State  is  tliat  of  Cherokee  and 
Oawfonl  counties,  in  the  southeastern  corner.  Tn  this  field  the 
Cherokee  Ixnl,  which  varies  in  thickness  from  3  to  10  feet  and  has  a 
general  averajje  of  40  to  42  inches,  is  largely  mined.  The  coal  is  of 
better  grade  than  that  found  in  the  adjacent  States,  and  the  mining 
conditions  as  regards  roof  and  floor  are  excellent.  Approximately 
91  per  cent  of  the  output  of  the  State  comes  from  these  counties. 
Some  of  the  coal  mined  in  tiiis  district  possesses  cokiii*]:  qualities,  and 
a  small  ((uantity  of  coke  is  made  from  slack  coal  produced  at  the  mines 
in  the  vicinity  of  Pittsburg.  About  half  of  tne  coal  used  in  coke 
making  is  washed  before  bemg  charged  into  the  ovens.  The  coke  is 
used  by  the  zinc  snudters  in  and  about  Pittsburg. 

Some  of  the  coal  beds  lie  very  near  the  surface,  and  mining  opera- 
tions are  carried  on  b}''  removing  the  overburdeu  and  stripping  the 
coal.  Some  of  this  strip-pit  coal  is  used  raw  in  the  smelting  of  zinc, 
for  which  purposes  its  absolute  noncoking  qualities  make  it  especially 
ft  I  n  table.    This  fuel  is  known  locally  as  "dead  coal." 

Tiie  second  district  of  importance  is  that  adjacent  to  Leavenworth 
and  Atchison,  in  the  northeastern  portion  of  the  State,  where,  at  a 
depth  of  from  700  to  1,150  feet  and  at  horizons  equivalent  to  those 
nuned  in  eastern  Missouri,  a  thin  bed  of  coal  is  found.  This  field 
yields  a  trifle  less  than  6  per  cent  of  the  total  output  of  the  State  and 
IS  notable  as  being  the  only  point  at  which  deep  mining  is  carried  on 
in  the  Western  Tiiterior  coal  field.  The  third  important  district  in 
Kansas  is  that  of  ()sa;:e  and  adjacent  counties,  in  which  a  coal  bed  20 
to  22  inches  thick  is  mined  and  yields  approximately  3  per  cent  of  the 
State's  output.  This  bed  is  notable  as  oeing  well  up  in  the  upper  coal 
measures  and  stratigraphically  2,000  feet  above  the  Cherokee  coal. 
It  occupies  approximately  the  horizon  of  the  bed  locally  mined  in 
southwestern  Iowa. 

The  earliest  record  of  coal  prodnctinn  in  Kansas  shows  that  the 
State  produced  in  1869  a  total  of  30,891  tons.  From  1870  to  1880  the 
production  has  been  estimated  from  the  best  information  obtainable, 
and  since  1 8S2  it  has  been  collected  by  the  statistical  division  of  the 
United  States  Geological  Surv^ey,  as  sliown  in  the  table  on  a  preceding 
page  giving  the  historv  of  coal  production  in  the  United  States  from 
the  earliest  times  to  tiie  close  or  1907. 

According  to  the  estimates  of  Mr.  AI.  K.  Campbell,  the  total  area  of 
Kansas  known  to  contein  workable  coal  beds  is  3^00  square  miles, 
while  the  area  of  which  little  is  known,  but  which  may  contain  woric^ 
able  coal,  is  estinuiled  at  15,780  s<juare  miles.  The  on^rinal  coal  sup- 
ply is  estimated  to  have  been  7,022,000,000  short  tons,  from  which 
there  had  been  mined,  to  the  close  of  1907.  91,176,204  short  tons. 
This  represents  an  exhaustion,  including'  the  loss  in  mining,  of  about 
136,000,000  short  tons.  Thus  it  would  appear  that  about  1,9  per 
cent  of  the  supply  has  been  exhausted. 
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KENTUCKY. 

Total  production  in  .1907,  10,753,124  short  tons;  spot  value, 
$11,405,038. 

In  the  preliminary  statement  giving  a  review  of  ihe  eoal-mining 
industry  m  1907,  published  throiii^h  the  press  early  in  February,  it 

waf!  f'snmnted  that  the  production  of  Koi^tncky  had  increased  af)i)ut 
10  p(  t  (•(  nt  over  that  of  1906.  The  complete  statistics  for  the  State, 
as  reported  to  the  Geological  Survey,  show  that  the  |)roduction  actu- 
aUy  mcreased  1,099,477  short  tons,  or  11.39  jjer  cent  m  quantity,  and 
$1,695,100,  or  16.26  per  cent  in  value.  It  is  believed  that  this  in- 
crease would  have  been  considerably  greater,  in  spite  of  the  financial 
flurry.  hf\A  ordinary  weather  conditions  prevailea  during  X^ivember 
and  December.  The  temperature  of  these  months  was  abnormally 
high  and  there  was  not  the  usual  demand  for  local  consumption.  As 
a  consequence  the  coal  dealeis  were  stocked,  and  prices  at  me  dose  of 
the  3^ear  were  badly  depressed.  The  first  nine  months  of  the  year 
were  highly  favorable  to  the  trade,  and  the  monetary  disturbances 
durin^j  the  latter  part,  while  exercising  a  baneful  infltienre,  would  not 
have  been  so  disastrous  if  the  weather  had  been  seasonable.  It  was 
reported  that  labor  for  the  lirst  eight  niontlis  of  the  year  was  scarce, 
independent,  and  unsatisfactory,  many  of  the  mineis  having,  because 
of  the  demand  for  labor  in  less  exacting  classes  of  employment,  left  the 
coal  fields  and  obtained  work  elsewhere. 

During  1906  many  new  developments  started  in  the  coal-nuning 
districts  of  southeastern  Kentuckv-,  although  several  of  these  were  not 
fully  opened  up  during  1907.  The  development  of  these  properties 
resulted  in  a  further  uvision  of  an  already  limited  car  supply,  and 
while  there  was  an  increase  in  production  for  the  State,  many  of  the 
older  companies  showed  a  decrease,  particularly  in  the  southeastern 
district,  as  the  car  supply  at  manv  of  the  mines  was  not  more  than  50 
per  cent  of  ^he  requirements,  and  iu  utidition  to  this  the  miners  were 
disposed  to  seek  employment  in  the  newer  operations  where  access  to 
the  working  places  is  easier  tlian  in  the  older  mines. 

With  the  close  of  1907  Kentucky  completed  a  record  of  eleven 
years  of  nnbroken  increaf^e  in  the  production  of  coal  and  attained  the 
maximum  output  in  the  history  of  the  State.  The  output  in  1907 
was  nearly  three  times  that  of  1897  and  nearly  double  that  of  1901. 

During  1907  the  coal  mines  of  Kentucky  gaye  employment  to 
16,971  men,  who  worked  an  average  of  210  days,  against  16,272  men 
for  an  average  of  212  days  in  1906  and  14,685  men  for  an  average  of 
200  days  in  lOOo.  A  large  ])roportion— more  than  two-thirds — of  the 
mines  of  Kentucky  are  operated  on  the  "open-shop,"  or  nonunion, 
basis,  and  in  conseouence  the  8-hour  day  is  not  so  generally  observed 
as  in  some  of  the  other  coal-mining  States.  In  1907,  out  or  a  total  of 
16,97 1  moi  l ,  6.842  worked  10  hours  a  day,  4,508  worked  9  hours  a  day . 
and  4,610  worked  S  hours.  The  average  prodnction  per  man  in  1907 
was  3.02  tons,  compared  with  2. OS  in  1906  and  2.S7  in  1905.  The 
average  production  for  each  employee  for  the  year  1907  was  634, 
comparea  with  632.1  in  1906  and  574.2  in  1905.  These  figures  indi- 
cate a  steady  improyement  in  the  productive  capacity  per  employee, 
due  in  part  at  least  to  t  h  r  growth  in  the  use  of  undercuttm^  machines, 
Kentucky  being  one  of  the  most  progressive  States  in  uiis  regard. 

51500— M  s  1907,  FT  2  0 
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In  1903  there  were  308  nimmg  inacliines  in  use;  in  1904  there  were 
453 ;  in  1 905,  527 ;  in  1 906,  600 ;  and  in  1 907,  708,  The  machine-niined 
coal  produced  in  these  five  years  has  been,  in  1903,  2,843,805  tons;  in 
1904,  3,595,513  tons;  in  1905,  4,409,054  tons;  in  1906,  5,175,950  tons; 
and  in  1907,  5,504,262  tons.  The  machine-mined  product  in  1907 
was  51.19  per  cent  of  the  total  production,  a  percentage  of  increase 
exceeded  only  by  one  State — Ohio. 

The  caisuaily  records  in  the  coal  mines  of  Kentucky  in  1907,  as 
reported  by  mi,  C.  J.  Norwood,  State  inspector  of  mines,  shows  that 
there  wore  32  men  killed  and  86  seriously  injured  during  the  year. 
None  of  the  ileaths  were  due  to  explosions  of  j^as  or  dust.  Two  were 
due  to  powder  explosions,  2  to  premature  blasts,  12  to  falls  of  roof, 
4  to  car  or  motor  accidents,  1  to  electricity,  1  to  a  fall  into  a  shaft, 
and  2  from  falb  from  cages.  Four  men  were  killed  outside  the  mines, 
and  4  deaths  are  attributed  to  miscellaneous  causes.  The,  death  rates 
per  thousand  of  employees  was  1.9,  and  the  number  of  tons  mined 
ror  each  life  lost  was  33<),()35. 

The  St.  Bernard  Mining  Company,  of  Earlington,  is  the  only  com- 
pany in  the  State  which  nas  reported  the  installation  of  a  wasliing 
plant  for  improving  the  quality  of  its  product.  This  company 
reported  having  washed  in  1907,  99,763  tons  of  coal,  which  >ielded 
88,678  tons  of  cleaned  coal  and  11,085  tons  of  refuse.  The  same 
company  reported  in  1906,  92,612  tons  of  coal  washed,  which  yielded 
82,322  tons  of  cleaned  coal  and  10.290  tons  of  refuse. 

Acconling  to  the  estimates  of  Mr.  M.  li.  Campbell,  the  original 
coal  supply  in  the  State  of  Kentucky,  when  mining  first  began,  was 
104,028,000,000  short  tons,  of  which  67,787,000,000  tons  were  in 
the  ejistem  Kentucky  region  and  30,241,000,000  tons  were  included 
in  tlie  coal  areas  of  the  western  part  of  the  State.  From  tlie  total 
original  supply  there  had  heen  mmcd  to  the  close  of  1907,  according 
to  the  best  records  obtainable,  approximately  122,400,000  tons, 
which  represents  an  exhaustion  estunated  at  184,000,000  tons,  or 
0.18  of  1  per  cent  of  the  original  supply. 

The  statistics  of  production  of  coal  in  1906  and  1907,  by  counties, 
with  the  distribution  of  the  product  for  consumption,  are  shown 
in  the  following  tables; 
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<4  Kmimky  m  J906  and  1907p  &y  emmim,  m  «ihort  (out. 
1Q06. 


CoUDtj. 


Johnaon 


Ohio.. 

Plkf  

Pulaski  

Union  

Webster  

WbiOey  


Boyd*  •  •  M***^***  •  > 


•tmlDM 

for  ahlp* 

insDt. 


Sold  to  I 
local  : 

traclo  ' 

arul  iiHt'd 

ployees. 


■2. 


I. 


40,  m 

154.482 

"22,006 
130,818 

019,016 
86, 8M 
582,806 
388. 6I» 
80,318 
l«8,4flO 
.W.  20»-. 

4<y>.t>.")i 

•■,7>.  IK. 
2«.>h.  5.H3 
176,582 
180,808 
4M,148 
748,648 
104,008 


Used  at 
mines 

for 

.stoain 
heat. 


S,615 
8,500 
3,666 

51.421 

0.387 
50,661 

40,728 

i.oae 

8,730 
7,540 
1,000 
2.791 

3,110 
13.750 
14,fi07 
5,225 
1,878 
43.005 
44.. W. 
18,7yo 
24,134 
82,915 


441,729 


1.222 
.w 

10,538 

84,062 
661 
8,101 
6,275 
500 
2,165 
020 
27,921 
20,772 
4.940 
3.2fJO 
14.8H2 
20,726 
13.911 
7,506 


Made 

Into 
cokB. 


17,806  86,857 


02,613 


346,894 


6^064 


Total 
<iaantlty. 


136.823 


989, 108 
48.833 

158,748 
83,643 
29,045 

301,007 

2,246,407 
89,461 
549,736 
408.378 
81,818 
168,425 
60.23<; 
1,492,3,(1 
7n7,5(vi 
308, 759 
181,730 
416,013 
601,  ilO 
781,351 
135,731 
68,918 


ToUl 
TaltM. 


Aver- 


price 
per 
ion. 


81,122,526 
38,640 
144,889 
64.948 

34,587 
232,967 

1,884,034 
96.817 
609,001 
430,060 
107,617 
157,960 
135,996 

l..i71.283 

■jr:.-2.'i4 
AW.  :>:' 

4.V...W 
1.07i.212 
163,130 
67,967 


81. 13 
.79 
.91 
1.38 
1.19 
1.11 

.84 

1.06 
1.11 
1.07 
1.32 
.94 
130 
.93 
.93 
.91 
1.33 
1.09 
.91 

i.;to 
L20 
L38 


9,663.647  ]  9,809,988  I  1.08 


Aver- 
age 

niun- 
lHir  of 
clayH 
active. 


313 
886 
223 
228 
285 
304 

250 
178 
184 

311 
204 
224 

220 
227 
204 
158 

185 
231 

m\ 

194 
181 


Aver- 
age 
number 

of  em- 
ployees. 


313 


1007. 


Cartar  

DATlaaa  

Henderson  

HopUos  and  Chris- 
tian  

Johnson  

Knox  

Laurel  

Lee  

McLean  

Moi 
M< 

Ohio 


Pulaakl. 

UbIoo... 
Webcter 
WhlUay 


Total  19,911.718 


1,370,179 
68,456 
116,343 
30,070 
149,370 

1,892.989 
119.087 
684.681 
308,636 

87,888 
148,449 

87,647 
1,888,637 
880.075 
886,172 
128,172 
442,500 
549,263 
732,083 

86,314 


38,066 
3,888 
3,384 
82,716 
«I,8H 

63,646 
1,538 
11,991 
6,076 
4,800 
6,378 
8,779 
21.624 
12.. 547 
3.304 
3.587 
43,808 
38»  4B4 
17,461 
19,569 
86,181 


476,789 


37,977 


1,000 
1,331 
6,987 

70,688 
1,066 
9.919 
8,808 
4S0 
1,483 
1,150 
34,782 
16,083 
5,121 
3,686 
18.899 
30,946 
18,429 
14,096 


6,664 


99,763 


i.SM 


864,679  100,991 


1,487,886 
88,384 

120. «27 
73,907 
817,688 

3, 137,065 
122.500 
70»i.49l 
319,381 

82,641 
180.306 

('V4.S85 
1,882,013 
668,646 
688,687 
135.236 
507,886 
608,693 
768,983 
119,888 

8«,181 


I 


81,700,111 
46.479 

119,266 
96,460 
847,881 

1.860,607 
170,897 
837,361 
808,608 
97,168 
160,778 
172.930 

1.792.571 
618,386 
497,860 
191,079 
818.837 
669,780 

1,066,564 

146,  no 

118.795 


81.18 
.83 
.99 
LSI 
L 14 

.87 
L39 
L19 
L16 
l.'iS 
l.Mi 
Z6B 
.05 
.04 
.03 
L41 
LOl 
.94 
L48 
L38 
L88 


10,768,184  11,405,038 


LOO 


333 
308 
319 
334 


330 
160 
199 

219 

222 

Isil 

215 
200 
183 
212 
168 
206 
19S 
197 
806 
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a  Breathitt,  Butler.  C'lav.  Floyd. 
Owsley.  Rockcastle,  and  Wayne. 


Orrrnup,  Harlan,  Knott.  I^awimOB,  l^o.tlio.  I>>ti-hi>r,  McnUee, 


*BiiMttlUj^Bntiar, Floyd. Qmoup,  Hanoook.  Haitea.  Knott,  LMmnee, Lealle, Magoffln, Menllae. 
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In  the  following  table  is  presented  a  statement  of  th*  production 
of  coal  in  KentucRy,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907  as  compared  with  1906: 

Coal  pradud^  <^  JTeneud^,  J9(tS-I907t  fty  couniMt,  in  tkort  torn. 


County* 

IMS. 

1904. 

1906. 

1907. 

Increase 
(+)  ordo- 
croase  (-), 
1907. 

m,m 

521,662 

757,418 

989,106 

1,437,886 

+ 

448,778 

945,481 

m,m 

48,804 

48,822 

55,284 

+ 

6,462 

80,901 

110,303 

126,037 

119,166 

87.941 

81,227 

3.600 

1,647 

18,199 

15,735 

10, 2n 

ft,4M 

265,226 

245,030 

146,169 

168,748 

iao,«7 

38,121 

(>onnuuit  Wtmh«  ■dq  Ban* 

eoek  

180,544 

199,368 

161,753 

150,248 

11,806 

3,167 

2,742 

1,543 

719 

902 

181 

178,871 

151,103 

175,22<5 

201,007 

217,882 

16,675 

1,743,?21 

1,601,675 

2,013,715 

2,165,342 

2,064,154 

101,188 

77,100 

41,120 

57.310 

89,451 

122,590 

+ 

33,139 

543,557 

577,778 

579,386 

549.726 

706,401 

+ 

156,765 

892,288 

380,667 

446,958 

402,373 

319,281 

83,092 

66,826 

09,036 

37.481 

47.279 

29,673 

17,606 

McLean  

127,869 

117,616 

109.429 

168.425 

150.206 

18,220 

798.892 

934,048 

1.050,501 

1,492,331 

1.882,913 

+ 

390,582 

586,072 

514, 126 

542,327 

707,685 

658.645 

48,»40 

196,287 

197. 7 W 

1S4,319 

181,720 

135.225 

46,495 

RockoMtla...^  

56,901 

114,356 

13,358 

6,500 

6,858 

34?'.  fi2.' 

416,  on 

507.  KV> 

-»- 

91,842 

Webster  

371.,V.() 

■y:tH.:\', 

.•X47.si: 

+ 

107,263 

WWtiey  

710,747 

7hS,  H3»'> 

7si,3.yi 

7rci.«n'a 

18,431 

Otber  oountlea  «ad  maall 

167,371 

170,031 

;«xi.9i2 

442.200 

717, 

.4. 

275.  m,s 

ToUJ  

7,63g,0Sa 

7,676,482 

b>  432,523 

9,653,647 
t8,80».9l8 

10.753,124 
111,40^00 

+  1,000,477 
4>tl,80S»l«l» 

As  Kentucky's  coal  product  is  drawn  from  two  of  the  great 

coal  fields,  a  comparison  of  the  Jbwo  .sections  is  i  f  some  interest. 
The  folIo\\-in^  tables  sIkhv  the*  production  in  tlie  eastern  and 
western  (bstricts,  by  counties,  during  the  last  five  years  with  the 
increases  and  decreases  in  1907.  In  1906  nearly  80  per  cent  of  the 
increased  production  over  1905  was  in  the  western  district,  w^hich 
showed  a  gain  of  959,070  short  tons,  as  compared  with  the  increase 
of  262,054  short  tons  in  the  eastern  district.  The  influence  of 
the  develojMnent  in  the  eastern  portion  of  the  State,  wbich  has 
already  been  referred  to,  is  s]io\vn  by  the  fact  that  in  1907  more  than 
60  per  cent  of  the  total  increase  was  in  the  eastern  district,  which 
exhibits  a  gain  of  689,076  short  tons,  as  compared  with  an  increase 
of  410^401  tons  in  the  western  district.  It  will  be  obeesred,  however, 
that  while  according  to  Mr.  Campbell's  estimate  nearly  two-thirds 
of  the  coal  supply  of  iventiu  ky  is  contained  in  the  areas  of  the  eastern 
part  of  the  State,  consi<ieral)ly  more  than  60  per  cent  of  the  total 
production  during  recent  yearb  has  come  from  tiie  western  district. 
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Idcibbm 

Cninfev 

1004. 

■wife 

IflftK 

1907. 

(+}  orde> 

• 

11NI7. 

1  t!tt  MA 

778 

J45, 4WI 

.TO, 

t      #?  itf^'^ 

32,730 

42,355 

32,340 

37,350 

-  lj.060 

265,226 

245,030 

145.  \m 

158,748 

1.11,627 

-  38,121 

Johnacii,,. ................ . . 

3,107 

2,742 

1 ,  .>43 

719 

902 

+  18S 

77,100 

41,120 

r.7,:uo 

89,451 

1  W 

+  33,139 

543.667 

577,778 

546.726 

7IV.,4'.»I 

+  156,765 

Lum  

102,288 

380.667 

445.958 

402,373 

319,281 

—  83, ore 

66,826 

69,036 

37,481 

47,279 

29,673 

—  l7.i*\C, 

47,571 

67,948 

94.fi©7 

Sl.RlS 

62.641 

-  19,177 

196,287 

197.796 

184.319 

135,225 

-  46.495 

t»,m 

114,  SM 

13,368 

0^600 

-  6,866 

Whitley  

710,747 

799,  MB 

781,3M 

.7»,«8» 

-  18,431 

Other  ootmtlo*  And  mdaU 

«,ots 

072, 

+985,879 

ToUl  

S,2U,4» 

Si7flB»«Bl 

4,487,717 

.  +889,098 

Coal  produeUm  of  the  watem  tHatriel  of  Xenludby,  1903-1907,  in  ikori  torn. 


County. 

1903. 

1004. 

1905. 

1906. 

1907. 

Inoreaae 
(+>  orde- 

1907. 

_ 

3,600 

1,647 

18,190 

15,735 

10,271 

-  5,464 

99,226 

91,943 

89,760 

80,065 

02,901 

-  17,164 

44,286 

44,125 

61,780 

82,643 

73.907 

+  21,264 

37,032 

49,854 

47,817 

•2tJ,04.'. 

13.440 

-  15,605 

178,871 

151,103 

175,226 

201,n<i7 

217..'is2 

+  lfi,,'>7.'^ 

1,743,721 

1,091,675 

2,013.715 

2. 1  to,  342 

2,0<i4.164 

-101,  I  HS 

127,869 

117,616 

109,429 

168, 425 

1, '10,2(1.5 

-  IK, '220 

798.892 

934.048 

1,050,501 

1,492,331 

J,ss2.'.n3 

+  .3W,.V<2 

5S6,072 

514, 126 

542,327 

707,585 

IwiS.  M.'i 

-  -IS, 940 

(35 

36^.  I'M 

:VS2.95« 

4U'..(ti:} 

i7 , 

+  91,842 

371,560 

298,715 

;it7,817 

+  107.2<??t 

Othor  coOtttlM  ttld  lawll 

mioc^  

102,018 

,V>. 

44,831 

-  \{\:m 

4,379,060 

4,365,064 

4,925,926 

5,884,99b 

6,296^387 

+410,401 

Kentucky  is  the  only  one  of  the  eoal-produein^  States  whieh  has 
within  its  borders  area^s  boloii<j:in<j:  to  aiiY  two  of  the  ^ent  coal  fiehls. 
The  eastern  counties  of  the  State  are  unLlerlain  by  the  coal  beds  of  the 
great  Appalachian  system,  extending  entirely  aoroes  the  State  in  a 
northeast-southwest  direct  ion,  while  tne  southern  limits  of  the  Central 
or  Eastern  Interior  field  are  found  in  the  more  northern  counties  of  the 
western  pnrt  of  the  State.  The  total  area  underlain  by  coal  in  the 
eastern  couniies  of  Kentucky  is  estimated  at  10,270  square  miles,  and 
the  coal-bearing  areas  in  the  western  part  of  the  State  are  estimated  to 
contain  6,400  square  miles,  or  somewnat  more  than  one-half  of  that  of 
the  eastern  part.  Up  to  the  close  of  1907  the  western  district,  how> 
ever,  produced  considerably  more  than  half  the  total  output  of  the 
State,  but  the  recent  developments  in  Pike,  Johnson,  and  other  coun- 
ties of  the  eastern  portion  of  Kentucky,  lead  to  the  impression  that  the 
production  in  the  eastern  district  will  soon  exceed  that  of  the  western. 

From  a  practical  standpoint,  the  eastern  Kentucky  coal  field  is  a 
unit,  unless  the  Middlesboro-Harlan  field,  cut  off  by  the  Pine  Moun- 
tain fault,  be  excepted.  The  g^eat  bulk  oi  the  area  of  this  field  (10,270 
square  miles)  has  at  present  no  transportation  facilities,  and  develop- 
ment has  been  confined  to  the  close  proximity  of  the  few  lines  of  rail' 
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road  that  cross  or  enter  the  Tims,  at  the  north  there  are  about 

a  dozen  commercial  mines  ou  ihe  Chesapeake  and  Ohio  liaiiroad, 
where  it  crones  Carter  and  Boyd  counties.  Lawrence,  Johnson,  Lee, 
and  Breathitt  coiintios  each  support  a  few  mines.  The  Chesapeake 
and  Ohio  has  compliBted  a  line  into  the  Elkhom  field,  which  promises 
f  o  }>ocome  one  of  t  he  most  important  in  the  State.  The  lare^er  mines 
are  mostly  in  tlie  .southern  portion  of  the  field.  Alonj?  the  Cincinnati 
Southern  are  a  group  of  mines  in  Puiaski  County  and  western  Whitley 
County.  Along  the  Louisrilie  and  Nashville  are  a  detached  group  of 
mines  in  LaureTCounty,  and  scattered  mines  in  Knox,  Bell,  and  'Wnit- 
ley  coimtics. 

The  coals  of  this  field  belong  to  the  "  Lower  Productive  Coji  !  ^^eas- 
ures"  and  Fottsville  formation  of  Pennsylvania.  The  latter  formation . 
which  at  the  Ohio  River  has  a  thickness  of  only  a  few  hundred  feet  and 
carries  5  coals,  in  the  southeastern  comer  of  the  State  is  about  5,000 
feet  thick  and  canries  nearly  SO  coab,  of  which  a  dozen  or  more  are 
locally  of  workable  thickness  and  quality.  The  eastern  Kentiu  ky 
coals  are  mosth^  hi<::h-grade  "mis''  or  "coking"  coals,  with  some  can- 
nel  coal.  In  the  JeUico  coal  field  the  Jellico  and  the  Blue  Gem  seams 
are  both  thin,  the  latter  being  successfully  mined  where  aTera^in^  only 
22  inches.  On  the  other  hand,  some  of  the  seams  show  8  and  9  leet  or 
more  of  workable  coal. 

The  workable  coal  of  the  western  district  of  Kentucky  is  confined 
almost  entirely  to  two  beds,  designated  as  Nos.  9  and  1 1  by  the  geo- 
logical survey  of  Kentucky.  Of  these.  No.  9  is  the  more  persistent 
and  furnishes  probably  75  per  cent  or  more  of  the  total  production  of 
the  western  counties  of  the  State.  It  underlies  the  whole  or  ])ortions 
of  8  counties,  including  all  of  the  field  except  its  eastern  portion  and 
the  southern  or  southwestern  edfre  and  a  few  other  places,  where  it  has 
been  cut  out  by  irregularities  in  the  structure.  The  bed  has  an  aver- 
age thickness  of  about  5  feet,  and  only  rarely  thickens  out  to  more 
than  5  feet  6  inches  or  thins  down  to  less  than  4  feet  6  inches.  It  lies, 
as  a  rule,  about  200  feet  below  the  surface,  and  the  mining  is  done  by 
shaft.  Seam  No.  11  lies  from  in  m  lOO  feet  above  No.  9,  and  is  the 
next  important  bed  in  western  Kentucky.  It  is  much  more  irregular 
than  No.  9,  but  usually  where  worked  has  a  tliickness  oX  6  feet  or  over. 
Another  seam  1  y  ing  about  25  feet  above  No.  1 1  is  known  as  No.  12.  It 
is  mined  in  Webster,  Hopkins,  McLean,  and  Muhlenberg  counties.  In 
the  central  portion  of  this  field  this  bed  attains  a  thickness  of  from  3  to 
6  feet.  Otner  seams  beside  these  three  are  mined  in  the  district,  nota- 
bly what  is  supposed  to  be  No.  6  and  also  No.  5,  near  Dekoven,  in 
Union  County. 

So  far  as  tne  records  of  early  coal  production  in  the  United  States 
are  to  be  accepted,  Kentucky  was  the  third  State  to  enter  the  list  of 

rcfnilar  ami  producers.  According:  to  one  of  the  early  reports  of  the 
Kentucky  ^^(Milofncai  survey  (published  in  1838),  the  first  coal  pro- 
duced in  the  Slate  w&s  mined  m  1827  on  "the  right  side  of  the  (Cum- 
berland) river  below  the  mouth  of  Laurel."  This  was  evidently  from 
either  Laurel  or  Pulaski  County,  but  the  exact  location  is  not  defi- 
nitely stated.  The  same  report  says  tliat  in  1828  5  boat  loads  of 
coal  from  these  mines  arrived  nt  Nash  ville,  nnd  that  from  1829  to  1834 
probfd)ly  from  25  to  li'j  boat  loads  were  sent  out  each  year.  The  boat 
loads  averaged  about  1,750  bushels,  or  66  tons  each.  From  1834  to 
1837  the  shipments  were  from  75  to  100  boat  loads  or  about  3,500 
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bushels  a  year.  The  coal  was  for  the  most  part  consumed  in  the  salt 
works  ana  iron  furnaces  convenient  to  the  rivers,^ the  only  means  of 
transportation.  • 

From  the  best  mfomiatioii  obtainable  it  seems  that  the  production 
of  the  State  from  1829  to  1835  ranged  from  2,000  to  6,000  tons  per 
year.  The  United  States  census  for  1840  gives  the  total  production 
tor  the  State  at  23,527  short  tons.  By  ISGO.  according  to  the  census 
for  that  year,  the  production  ainounled  to  2.S5,7G0  short  tons.  Oper- 
ations were  necessarily  somewhat  interrupted  duiiiig  the  civil  war, 
bnt  since  1870,  after  the  State  had  begun  to  recover  from  the  effects 
of  the  war,  the  production  increased  rapidly,  as  shown  in  the  table  on 
a  precedinjj:  pafre,  f^iving  the  history  of  coal  production  in  the  United 
States  from  the  earliest  times  to  tlie  close  of  1907. 

lAARYLAND. 

Total  production  in  1907, 5,532,628  short  tons;  spot  yalue,  $6,623,- 

697. 

In  spite  of  the  business  depression  whicli  began  in  October  of  1907, 
and  wuich  seriously  affected  the  coal-miniiig  industry  during  the  last 
three  months  of  the  jear,  the  output  of  Maryland  exceed^  that  of 
any  previous  year  in  the  history  of  the  State,  and  reached  a  total 

of  5,532,628  short  tons.  Compared  with  1906,  this  indicates  an 
increase  of  97,175  tons,  or  1.70  per  cent,  while  the  value  increased 
from  $6,474,793  tu  $G,623,G97,  a  ^n'm  of  $148,904,  or  2.3  per  cent. 
The  average  price  per  short  ton  in  1907  was  $1.20,  the  highest  figure 
recorded  in  tne  history  of  coal  mininjg  in  the  State,  with  the  excep- 
tion of  1903,whMi  because  of  the  fainme  brought  about  by  the  stnke 
in  the  anthracite  region  of  Pennsylvania  in  tne  preceding  year,  the 
price  of  Marjdand  coal  rose  to  SI. 48  and  brought  tlie  total  value 
of  the  production  in  that  year  up  to  $7,189,784,  which  was  $566,087 
in  excess  of  the  record  made  in  1907. 

Owine  to  the  comnaratively  limited  extent  of  the  Maryland  coal 
fields,  which  are  confined  entirely  to  Allegany  and  Garrett  counties 
in  the  western  part  of  the  State,  it  is  not  to  be  expected  that  the  coal 
production  of  the  future  will  show  any  material  im  rease  over  the 
present  record.  The  output  in  the  last  ten  years  iias  ranged  from 
4,024,688  short  tons  in  1900  to  5,532,628  short  tons  in  1907,  and  has 
averaged  4,962,811  short  tons  annually. 

The  average  number  of  men  employed  in  the  coal  mines  of  Mary- 
land in  1007  was  5,880,  as  compared  with  n.43S  in  1900  and  .5.948  m 
1905.  The  average  number  of  day?=«  that  the  mines  wvvc  in  ojieration, 
however,  increased  from  250  in  1900  to  203  in  1907.  in  1905  the 
average  number  of  days  the  mines  were  in  operation  was  252.  With 
only  a  few  exceptions,  the  coal  mines  of  Maryland  worked  10  hours 
a  day.  The  average  production  per  man  in  1907  was  941  short  tons, 
as  cntiiprtred  w\i\\  844.3  tons  in  1906  and  858.9  tons  in  1905.  The 
averatie  liaily  production  per  man  was  3.58  tons  in  1<HI7,  as  a;j:ain>t  3.38 
t4>ns  in  190G  and  3.41  tons  in  1905.  Maryland's  record  in  tonnage 
per  man,  both  per  day  and  per  year,  is  among  t  he  best  of  all  the  cotu- 
producing  States. 

The  statistics  relating  to  the  use  of  minins;  machines  show  that 
there  were  43  machines  in  use  in  1907,  as  against  45  in  1906,  and  the 
quantity  of  machiue-uuned  coal  increa^d  from  427,450  short  tons  in 
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1906  to  479,110  short  tons  in  1907.  The  number  of  tons  mined  by 
machines  was  8.66.  per  cent  of  the  total  product  in  1907. 

Labor  disaffections  in  1907  were  limited  to  the  mines  of  one  com- 
pany, at  which  510  men  were  on  strike  for  27  days. 

The  statistics  of  accidents  as  collected  by  'Sir,  Thomas  Murphy, 
State  mine  inspector,  are  taken  for  iho  fiscal  yes^r  eTKlintr  April  80, 
and  the  figures  for  1907  were  not  avaihil)ie  at  the  time  of  vvntmg  this 
report,  m  the  fiscal  year  ending  April  30,  1906,  there  were  7  fatal 
and  52  nonfatal  accidents.  The  death  rate  per  thousand  of  employ- 
ees in  that  year  was  1.09|  and  the  number  of  tons  mined  for  eact 
lost  was  776,493. 

The  statistics  of  production  during  the  last  five  years,  with  the 
ilistribution  of  the  product  for  consumption,  are  shown  in  the  fol- 
lowing table: 

DiatribtOion  of  the  coal  prvduet  of  MayUatd,  1909-1907^  in  duort  ton*. 


Year. 

Loaded  at 
mines  for 
dtlpmeat. 

Sold  to 

timle 
and  used 

by  em- 
ployees. 

1  'sod  at 
minei>  (or 

steam 
and  heat. 

ToUl 

qmatltF. 

Total 

valtM. 

AvRr- 
uga 

pnce 
per 
ton. 

Aver- 

num- 
ber of 
days 
active. 

Avera^ 
number 
of  em- 
ployws. 

1903  

1904  

1905  

190fi.  

1907  

4,752,716 
4,721,714 
5,010,997 
5,331.321 
5,427,882 

53.022 
49,814 
49,779 
50,306 
4S,461 

40,427 
42,094 
47,763 
53,820 
56,285 

4,846,165 
4.813,622 
5, 108,539 
5,435,453 
5,532,628 

$7,189,784 

5,729,085 
5,831.760 
6,474, 793 
6,623,607 

$1.48 
1. 19 
1.14 
1.19 
1.20 

219 
226 
252 
250 
263 

5,859 
5,671 
5, 94S 
6,438> 
5,8» 

The  statLstics  of  coal  production  in  Maryland  have  been  collected 
through  a  cooperatiye  arrangement  with  the  State  Geological  Sur- 
vey, to  \\  hich  credit  is  also  due  for  the  following  notes  on  the  ooal 
fields  of  the  State: 

The  Maryland  eoals  occur  in  five  basin.«!,  knoA\Ti  as  the  Goorges 
Creek  basin,  the  Uji})eT-  Potomac  basin,  the  Castleman  ba.sin,  the 
Lower  Youghiogheu^^  buiui,  and  the  Upper  Youghiogheny  basin. 
The  present  production  of  coal  for  the  market  is  aEinost  exclusively 
confined  to  tne  first  two  basins.  The  far  greater  prominence  of  the 
Oeoro;es  Creek  basin  has  led  to  the  application  of  tne  name  "Geoijrrs 
Creek  coal"  to  most  of  the  conl  shipped  from  tlie  State.  Until  witimi 
recent  years  practically  all  of  this  coal  came  from  the  Pittsbure  scam 
or  ''Big  Vein,"  but  the  gradual  exhaustion  of  this  wonderful  seam 
has  led  to  the  exploitation  with  most  satisfactory  results  of  many  of 
the  "Small  Veins"  both  above  and  below  the  chief  seam.  There 
are  many  companies  to-day  mining  the  smaller  seams  either  exclu- 
sively or  in  (•(»njiinctiou  with  the  large  seam.  There  is  unquestion- 
ably a  ^reat  future  for  these  smaller  scams  in  Maryland,  especially 
in  the  Upper  Potomac  basin  in  southern  Garrett  County,  where  they 
reach  their  greatest  thickiu  ss.  The  total  amount  of  coal  in  these 
smaU  seams  exceeds  many  fold  that  originally  contained  in  the  **  Big 
Vein." 

The  >fnrylan(l  ( IcDioLrical  Siii'vey  <^ivcs  llu^  followin<»;  table  sliow- 
iiuj  the  uvt'iage  eomp»isitiou  of  the  coals  from  the  dillerent  coal  bed;» 

wmch  are  at  present  worked; 
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Averagt  compotitian  of  leading  Maryland  coals. 


V/Om  MUULS. 

Volatile 

Fixed 
«Mboo. 

Aw. 

ouipxiur. 

Calori 
value 

Catoiia*. 

metric 

w  in— 

BriUth 
tbertnftl 
unita. 

Upper  Seuirklflv  or  "Tyson"  

Pittsburg  or    ftiK  Vein  "  . .   

Bakerstowii  or  "Four  foot  ' 
Tpfwr  Frccport  or  Threo-tool". 
Lower  Kitlanninit  or '■  Six-foot". 

afs 

.70 

MO 

1-  21 

l.m 

20.22 
ia78 
18.64 
19.  47 
19,52 
21.04 

70.09 
73.13 
70.32 
6&70 
67.30 
68.83 

8.86 
7. 12 
9.04 
10.17 
12.01 
9.22 

1.40 

1.02 
2.07 
1.73 
2. 13 
1.30 

7.784 
7.920 
7.757 
7,764 
7.484 
7,728 

14,011 
14,256 
13,973 
13,975 
13, 471 
ia,912 

The  most  important  of  the  .seams,  sftpr  the  Pittsburg  or  ''Big 
Vein,  "  are  the  Upper  Sewickley,  tlie  iialveistovvii,  the  Upper  Free- 
port,  and  the  Miuale  and  Lower  Kittanninp,  all  of  which  are  being 
saccesslully  mined  at  the  ]) resent  time.  Others,  like  the  Franklin  or 
"Dirty  Nine/'  contain  so  little  good  coal  as  to  be  practically  value- 
less. 

Ahiiuugh  coal  was  discovered  in  the  (ieor<;es  Cr(»ek  hasiii  as  early 
as  1782,  the  first  eastern  shipments  from  tlie  Maryland  coal  district 
were  not  made  until  1830,  wnen  small  amounts  were  transported  by 
barges  down  the  Potomac  River.  The  first  company  was  incorpo- 
rated in  1836.  Since  the  construction  of  the  Baltimore  and  Onio 
Railroad  in  1842,  and  of  the  niesapeake  and  Ohio  Canal  in  lf^r)0, 
the  output  from  the  Maryland  mme.s  haa  increased  very  rapidly,  and 
more  than  30  companies  are  now  engaged  in  the  niiiuag  oi  coal. 

Several  attempts  to  ship  coal  from  the  Maryland  mines  were  made 
prior  to  the  advent  of  the  Baltimore  and  Ohio  Railroad,  barges  hav- 
ing been  loaded  and  floated  down  the  Potomac  River  to  Wasliiii<j:ton 
as  early  as  1830.  This  met!if>(!  was,  however,  too  destnictive  of  life 
and  wa-s  the  cause  of  so  iiuicii  loss  in  coal  that  it  was  soon  aban- 
doned, and  it  was  not  until  1842  that  the  industry  really  began  to 
assume  importance.  The  first  shipments  over  the  Chesapeake  and 
Ohio  Canal  from  Cumberland  were  made  in  1850. 

Maryland  and  the  adjoining  counties  hi  West  Virginia,  whicli  make 
up  what  is  kiifnvn  as  the  Cumberland  region,  constitute  the  only  dis- 
tricts outside  of  the  anthracite  region  of  Pennsylvania  w^here  records 
of  coal  production  have  been  kept  from  the  earliest  years.  These 
districts  have  been  commonly  knowTi  as  the  Georges  Creek  or  Cum- 
berland and  the  Piedmont  regions.  The  Cumberland  rej.rion  was 
opened  in  1842.  The  Piedmont  refjion  began  shipping  in  1853.  The 
records  of  shipments  have  been  carefully  preserved  and  are  pub- 
lished annually  in  the  reports  of  the  CHimberland  Coal  Trade,  and  the 
table  following,  which  snows  the  shipments  from  this  entire  region, 
has  been  obtamed  from  these  reports. 

The  annual  production  from  the  mines  of  Maryland  alone  from 
1842  to  the  close  of  1907  will  he  found  on  a  precedinp:  pap^e  in  the 
table  giving  the  history  of  coal  production  in  tne  United  States  from 
the  earliest  times. 
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1853... 

1863... 
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liSMS... 
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180&... 
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CnmlMflMd  Mild  PttmaylvMilft  R.  R. 


I 


By  Bultl- 
mbre  aiKi 
ObloR.B. 


1«70. 
1871. 
1873. 
1873. 
1874. 


1875  

1876  

1877  

1878  

1879  


1880. 
1881. 
1882. 
1883. 
1884. 

1885. 
1886. 
1887. 
1888. 
188». 

18D0. 
1801. 
18B2. 
18m. 


ny  ChotMi- 

urnl  Ohio 
Canal. 


7.^7 

i.i.7:i.s 

1 1 .  l.'4(> 
■JO.  (11, 'J 

■M\.ru\  . 

7:i.7H:j, 
70.  «fi:ii 

i:»o.;;si 
(«.  (><»i 

I 

4s,(tlS 
4H.  41.V 
7(1,000 
:JJ.878 

71,745 

117,  7<fi 
24i7,  12<j 
384,207; 

592,988 
«23.031 
6W.115 
1,016,777 


800,511 
1,347,279 

1,500,570 
1,295,804 

1,008,880 
939.282 
755,278 
823,801 
993,240 

1.055,491 

l,li:?.2r:i 

."'..Till 
1,193.780 

1  ,'rM ,  '.^1! 

1,  I  U,"1'» 
]  ,  ".vt.  1  1-1 

l.tMO,400; 
1.430.38l| 

I.  ns 
i.'ii'x..".:! 

1,33:^,  6:^41 
i,i»8»7aol 


By  Pfnu- 
Hvlvaniu 
K.  K. 


A.  Itj7 


4ti,  X". 
S4,(XiO 

77. 0*.^ 

Ti-S.  174 
|(»H,7i:> 

232,2781 
«8,303 

75,206 

17.1,260 
liM,i20 
286,200 

291,019 
38S,249 
424.406 
573,243 


520,196 

612,  .■..i7 
641,220 
631,882 

715,073 
443,435 
473,646 
486. 03N 

307,009 

471,800 
270, 156 
115.344 
302,67ii 
150,471 

17i ,  I'Ji 
1  1  ."i  ,    (  I 
lo-',  I 
165,211 
26,} 


135,4091 
95,5231 


Totil. 


Combcdiini!  Coal  >ii:<i  1  ron Com- 
pony  's  K.  H. 


I 


By  BiiUi- 
II I  OH'  un<.l 
Ohio  K.  U. 


By  Chosa- 

potiko 
jiud  Ohio 


22,021 
114.5^ 
67,671 

160,213 
131,868 
170,884 
145,864 
154.264 

213.446 

1.-,.^, 
•II, 

217.0661 
I99,138| 

1 II.  :  \\ 
{:•'.  2\\. 

177,152, 

mt<07 

372,205. 


1,42»,707 
1,003,304 
1,918,514 
2,265.339 
1,995,357 

l.Vn.76G 
1,514,563 
1  vSOO.  806 
1,455.703 
1,484,513 

1.740,737 

7^  ,619 
J,37i,r28 
1.543,389 

1 .  )' 0.591 

I.J«>,532 
2,008,068 
1,634,419 

1 .  7  -1  I,  7111 
l,KiiH.H50l 
1,536, 4»7> 


7ST 

.■>, 

I.,  i  >\ 

l:t,7:i-s 
1 1 . 240 

lO.'Jir. 

IS..V>.' 

'u\ 

»w<]ti7(i 
7''..<>."at 

ij_',.Tn 

,'rr. 

4;i,  (XM) 

int,(rj:{ 
io:i,.s(j>s 

174.  VM 
2:i4,  441 

l:ii'.ks4 

170.  7s(, 
l(i7,;isl 

I,  V,.  i7.S 

l7;i.,wt 

!l7,  710 

II. M  ,'.*4:. 

i:v),!(17 

J14, 7;«t 

.''10,(^4 
302,947 
92,181 

KS,  -7:1 

fll\(ll)'.l 
7.',  IL'H 
80,500 
25,983 

146,951 
291,065 
481,246 
669,500 

41,096 
111,087 

«7,67« 
104,661 

883.967 

i,oa^,2§o 

1,083.521 
1,590.020 

52,251 
40,106 

100,345 
130,017 

ToUl. 


I 


Si:, 

31,  ,'.40 

I 

i'.',:{»y 

7i),.kV') 
•-•■J,  114 

HI.-,.  I  l(t 

:>4,oti» 

s7..VTi# 
N,,-JO.i 

A3.60O 
29,296 

23,478 

43. 52:1 
61,522 
57,fl07i 

52.155 
72,904 
57,919 
78,908 


r.  4.'1 

U,  I'M 

1  s.  .'>■>.'. 
4;), 000 

7.S.  77  ■! 

nil.  w« 
i.'L^.,;i4M 


I.">0,2.s7 
4<ll, 

(>;)4' 


l!lN 


2,092.660;  1,192.224 


142..'.:^ 

1.V1..-.48 

i.'.s,  <.y6 

144, 100 

55.379 

t'.4,.'i74 
I'.4,t.l(> 

13::,  lus, 
183,558 

104,410 
U3.010 
158,264 
208,925 


Eekhart  Smfith  J?,  fi. 


114,404 
69,864 
26.586 
89,765 

113,670 

52,505 
15.285 
83,181 
99,455 
141,907 

197,525 

?Ti.-7'); 

I'l'.',  1  Vij 

197,236 
289.884 


83,941 
194,254 
203,666 
137,582. 
135,182 

164,165 
180,005 
111,350 
123,166 
104,238 

131  .^2". 

i:.i,.vj(. 

71.,  140 

141. 
124, 


1.3901 

i.risj 


24:;, 


:i2i, 


374,888 
368.497 

'22. 

r.'.2'  t7| 

341,321 
436,2101 


il7,s:"< 
:i.i.  7;ii 

12">,  ■V.i'' 
95, 191i 
26.407 


170,  11'. 
201.9471 
208,9141 


196,345 
264,118 
230, 2S8 
227,847 
248. 8S2 

216,670. 
204,290 
174,531 
222.  B2I 
246,145 

O.N,  ,s.',o 
42.'!,  fX»; 
27.'),  .'Ci 
338,625 
414>ffl0 

4(17  LMf. 
.Ci7,  112 
4-">^,  HXl 
470,079 
394,904 

.'■■.22,:vU, 

.-|1'.>,:!2:< 
643,2661 

048;  uol 


OOAL. 


189 


and  WtU  Virgittia/nm  1842  to  1906^  tnciutiw,  in  Umg  tarn. 


Jrostbun!;  refjion. 


Georcfs  Crock  and  CumJHTland 
R.E. 


By 
Chesa- 
peake 

and 
Ohio 


By 
Pcnnflyl- 


Local 
and  Bal- 
tlmoro 
and 
Ohto  I 
R.  K. 


ToUl. 


<;  (HI 
Cre«k 
B.R. 


Hftmp- 

abln 
R.  R. 
Bftlti- 
more 
«ad 
Ohio 
R.R. 


|sl.:<«L)  , 
300,210 

?.V.'.  m.v 
i;.'i7. 7 «) 

2&:.,  430 


2, 190,073 


EmtHre 
and  Wf*t 
Vtrffinia 
mtnei. 

81,218 
85,441 
77.582 
57,492 

«3.537 
108,723 


ToUl- 


Baltininrr 
ami  Ohio 
R.  R.mu 


05.570 
42.765 

'1,638 

^  7  5*34 
uJ,5<54 

3ti,fieo 

36.027 
36,240 
44,5.'*2 
71,345 

90,9M 
72,532 
88,056 
83,724 


60.088 
9<},453 
12I,3ri4 
103,703 
100,104 

90.800 
7,o05 


998 
51 


rj:,.()07 

■Jl.(.  1^) 

7  J  ■ 

.!7  7.'<."i 

2|5.7(»7 

iKi; 

m,  71^^ 

rv..y.v.i 

'S<i. 

.'i  1 1 1 .  1  H  ^  1 

7»,4.>5 

2H.'d^ 

1'  1.;,  r-'i 

«,4>*> 

9S.,171 

.  -1  ;i  1 . : .'  '■^ 

riV'i.  1 

ua 

2S(  1.787 

;m.a'4 

1  J?,  1'-':; 

V  (,:  ''7  , 

(  As  ,Mi. 

iH7  .  - 

ZiS.  1  itv 

'."L",  7:ll 

77  1  -'ij 

' ',~ '  <  '  ■?  ■ 

fifth,  fjai' 

>Ji  t.  .<!7 

■'71,  Jl  i 

741,  ai4 

1  ji.-i ,  7'i: 

I    773,074'  ill,03(i 

and 

t;«o«i. 


1.70'^ 
1II,0>C> 

2»,7«5, 

VJ.  W(i 
7',*,  7,71 
14L',  41V 
i'J2,MX»i 
174,701 

1.''^,  47i'i 

;(7'i.  L'l'.t 

502,330 

465,912 
386, 405 
436,512 
493.031 
172,075 

218,950 
531. 

399.354 
560, 

736. 
735, 

848,118 
1,230.518 


1,112,038 
1,494,814 
1,517.347 
1.780,710 
1.576,l<iO 

1,302.^ 
1.070,773 
818,450 
924,254 
1.07.V  IWt 

I, 311  nsn 
1,  i7s,M2' 
I.OS5,24i>| 
I,444.7tiH 

■>.0(>0,77) 

:'.7?j.  :;: 


-.  ^  ■  .'.V) 
■J.  KV.< 


R.  R. 


4.U4-: 
82,978. 


'.'.,71'.'  

]:)7,  7ui  

l!yt,7>»  

204,120. 


1 


97,599. 

21*7,  7<f2  . 

4'V*,  153  . 
482,3251 
C52, 151 


604.137 


816,103; 
778.808 
7<57,064' 

22,021 
114,589 
07,671 

879,838! 
032,440' 
584.096 
009,2041 
501, 247 j 

m,m, 

131. 86(^ 
170.8841 
145.864' 
154,2641 

U»,125 
501,818; 

2tt).7>a' 

7 ;  t 
■■1 

.'1    "  1.'. 

420.747* 

239.  sm 

:■,  *'  >.  )(M 
7'-7,  1  ,1 
7W^,S-12 

'_'  '  ~'  * ' 
7j7,  4.')9 

1 

:  .•! 
Mi,  Ml 

1,  17!  i'-7 
1  -U">,  4,Sf, 

1  >a,.'i4i 

1,577, 404i 

1 ,  70K 

14.  SW 
24, 

20,706 

7',<,,"l 
1  12,41'.' 

257,670 

:ui,  17S 
:m.  <(7*i 

«ki2,2r2 
706,450 

7_'l,  .CA 

260,674 

317,634 
748,345 

003,405 

1,079,331 
1.193,823 
1,330.443 
1,882,600 


1,717,075 
2,345,153 
2,35.^.471 
2.674.101 
2, 410,805 

2,342,773 
1,835.081 
1.574,339 
1.679.322 
1,730.700 

2.136.100 
2.261.018 
l,.VI0,4f« 
2,.'>44,I73 
3.934,079 
* 

2.:)l»'i,4«7 
,!,  :17.'..:00 
.71.067 
a.  213.  W8 

4  (  lO*  .  OhQ 
1    Ml  1.13 

1  '  1-1 
1  7 

;j,go6,i00 


Digitized  by  Google 


140  laiTBRAL  BBBOUBOHB. 


Total  ship)nenta  from  the  Cumberland  coal  JieUh  m  Marylawd 


Year. 

FMMtliiug  nglon. 

Cuinbeil&aU  mad  Feiuuty Ivauiu  R.  li. 

CttmbailAiid  Coui  aiid  Iron  Com' 

By  BhIU- 
iiioro  and 
Ohio  ILK. 

ByCbMfr- 

and  Ohio 
CauaL 

By  W-uu- 
flvlvfinlji 
K.  R. 

Total. 

By  Balti- 
more iiJid 

Olaio&.R. 

By  Chcs«- 
Md  Oltfo 

CmuL 

■ 

ToteL 

WS  

im  

U07  

UBO  

im  

1902  

1903a 

UKM  

IflOftft 

1907  

1 , 193, 8.14 
1,344.402 
1.790, 813 
2, 13I.()2(» 
2.334,100 

1 .  K13.  44.2 

2.  US3,  lOO 
2.1181,013 

2.  M4,l(i2 
2, 7f<2,  4«>2 

3, 139,  .■«4 
3. 23Ji,  ')01 

3,  iy7,?«ii 

101.07(i 
WJ,  1!>.) 
1W,53« 
24.</»7 

27, 570 

14.021 
19i3.0<x{ 
192,  .-..'^7 
222.  .-.71 
20.'i,W4 

17.1,947 

20;i,.^>27 

2.vi,  i;w 

1("k<.471 
ItW,  (>71) 
11').  VKliy 
Uil,  101 

12<i,  r.i.> 
373, 1  ft'. 
2.V).  S22 
1S2.-..S7 
2.'t4,. vr2 

i30,  33S 
41ti,  ,V.H 

!..ViO.M.3 
).077.«i8 
2.a>7.028 

2,  272.  ."^IS 
2, 5)22.  K7() 

l.!).'i4.tV(»S 
3.24!».;«i7 
3. 124. 302 
3. 24<»,  320 
3. 2.32,  t>2^ 

3.  fCl,144 
3.  .'tl4 

3,.SlS,aM 

*>4,40I7 
tilO.  4IS 
.'xMi,  '.(« 

.«r7,  ll>0 
473, COS 

;»4.32n 

(■0 
(■') 
{") 
{'•) 

(") 
('>) 
(") 

212,  .034 
Jfi>:.,27& 
U>6,  Wl 
213, 139 
l(v4,  8.%J 

Of.,  .'(13 
('•) 

(") 
{■') 

f") 
1"'-') 
CO 

n7G, 941 

753,283 
720,33.>; 
rt.38.4til 

400.  s;« 

('«) 

(") 

(") 
(") 
('•) 

13,1^,424 

7,450,403 

•liwgw!  in  Cnmhwlwnrt  »T»d  Pwm^iTmnto  lUrfboad  QgnWi 
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md  Wmt  Vvgimafiam  184i  to  1906,  indutm,  tn  long  toiu--<}Qiiitmu6d. 


Gwrcca  Crcclc  and  Ciimb(?rlun>1 
It,  R. 


By 
Cheta- 

and 

Ohio 


125 


By 
Ponnsyl- 

R.S. 


tlinorc 
and  ; 
Ohio 
E.  K. 


Total. 


91\  712| 
W7, 0(J(5 

70i,;j*> 

110,721 


110,2^5 
Tri,  4<K>. 
lll,lA->, 
100,312; 
92,^%' 

lift,  974! 
215,9011 
225. 21r; 
143,  S5+jJ 

m,j 

129.  ?)S 
111, b75 


I 


Hamp- 
shire 

R.  R.l.y 
Ualti- 
mon 
ud 
Ohio 
R.R. 


TotiiL 


llsilllnion: 
aud  Ohio 
R.  R.&1KI 
local. 


t'hr.sji- 

and 
(Hiio 
Canal. 


1, 141, .las 

1.070,84.1 
1,029,  H47i 
].014,(te7 
1,161,666 

1,072,904 

727,810 
075,173 


1,  l.j7.M).'i   '  2,4I>*..V'4 

l..»7,.Sl>2   2,H(l7,ltil 

l,4<>3,.vil   :t.(il.">,  142 

l,52o,39t.,  I  3,lWU,m 

1,80B,464J  I  4,269,323 

J,        ' 74   :i,7.VI.'^'.7 

1,^17,  (W   4,:«t^0]l' 

1,937,9131   4  WU.4S4 

2,055, 04(  1  4,672,311' 

l,9g7,3S7    4,690,400 


314,.V4 
;i<.4.  474 
■2*vi.227, 
136, 
102,423 


V>i;,24<»  2,0JJ),2!d!... 
6  jl2,lW  '■2,M0. oUl... 


60^707  » 402,746 


c3,049, 


SOOj, 


4,  yio,  &7y 
<<  4, 624,599 


1,064, 967  33,019,  Oaojl,  475, 969^108, 850,245 


III. 

]<t2, 
■1-  M 

17 

I'jy, 
909, 


134 
W> 
.V'7 
371, 
964 

'47 

£27 


19,292,226 


vanla 
R.R. 


Apgro- 


i,7v;},(W) 

1,  IkSlt  7!:*,"l 

1,42(..  120 

1,669,715^ 

),:uo,.-,i'. 
1,  vx>.2i:i 

1 ,  2^'4,  h2t« 
l,U7,A/4, 
1,006,934 

7(^t 

1,U19, 272, 
632,752 


29,023,082 


4..'>2<>.  1S5 
4.Stil,4;!() 
;>.;j<t4,4.s^> 

6,131,461 

171. !dH 
0,  i:».  329 
(!,  2:\S.  V)7 
(i,  032, 176 
5,006,389 

2"_'t.. 
7,L*,(W7 
«  7,360, 336 


160^036,392 


h  liudades  312,318  toiu  from  tta«  Western  Matyland  Railroad  in  1907. 
«Ilidudi»  1,587,140  totu  from  the  Western  lUqrUiMl  fUllroad  in  1907. 

'  Indudes  297,028  tons  used  on  line  of  Ctrnibedaad  and  PennsylTanis  'BaiiTi>ail  and  Its  bxanidies, 
and  at  Cumberland  and  Piedmont;  also  330,391  tons  used  by  the  BattiBlon  and  OlllO  Ballioad  Oom- 
pany  In  locomotives,  rolling  mills,  etc. 

•UMlQte  liAN^in  toufioB  the  Wartam  llaiT^^ 
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MINERAL  BESOUfiOES* 


The  estimated  supply  of  coal  contained  in  an  area  of  455  square 
miles  was  8,044,000,000  tons,  from  which  the  total  production  to  the 
close  of  1907  amounted  to  147,606,548  short  tons,  representing  an 

exhaustion,  including  wasto,  of  221,000,000  tons,  or  not  quite  3  per 
cent  of  the  ori<iin>il  estimated  contents  of  the  Maryland  coal  fields.* 
Deducting  the  total  exhaustion  from  the  original  supply,  it  is  found 
that  there  still  remain  in  the  coal  fields  of  Marylantl,  at  the  close  of 
1907,  7,823,000,000  tons,  which  is  1,422  times  the  production  of  1907 
and  948  times  tlie  exhaustion  represented  hj  the  output  of  last  year. 

MICHIGAN. 

Total  production  in  1907,  2,035,858  short  tons;  spot  value, 
$3,660,833. 

Compared  with  1906,  the  coal  production  of  Michigan  in  1907 

8howc(f  MTi  inrrease  (if  6M9,520  short  tons,  or  51  per  cent,  in  quantity, 
and  of  $1,233,429  in  value,  the  ])ercenta^e  of  increa,'?e  in  value  being 
the  Hame  as  that  of  the  increase  in  production.  This  exceptionally 
large  ]>(>rcentage  of  increase  was  due  in  part  to  the  fact  that  in  1906 
3,340j  or  84  per  cent,  of  the  men  employed  in  the  coal  mines  of  Michigan 
weie  idle  for  an  average  of  88  days  each  during  the  period  of  suspen- 
sion of  operations,  which  began  on  the  1st  of  April.  The  total  time 
lost  by  this  sns])onsion  was  equivalent  to  43  per  cent  of  the  total  tune 
worked,  and  the  result  of  ihia  idleness  the  coal  production  of  the 
State  decreased  126,873  short  tons,  as  compared  with  the  production 
of  1905.  In  1907,  however,  the  loss  of  time  hy  labor  disanection  was 
confined  to  one  mine  in  which  265  men  were  emi)Ioye(l,  and  this 
strike  lasted  only  5  days,  the  loss  of  time  ])ein^  insi<;nitieant. 

During  1907  tnere  were  3,982  men  employed  for  an  avera<:e  of  234 
days,  the  number  of  men,  the  average  number  of  days  worked,  and 
the  total  production  in  1907  all  being  the  laijgeet  ever  recorded.  Pre- 
vious to  1907  the  largest  tonnage  was  made  in  1905,  the  production  in 
that  yenr  having  been  1,473,211  short  tons,  compared  with  which  the 
production  in  1907  showed  an  increase  of  562,647  short  tons,  or  38.19 
per  cent.  The  year  1907  recorded  also  the  largest  average  production 
of  coal  per  man  employed,  the  average  per  man  for  the  year  having 
been  511  tons,  against  339  tons  in  1906  and  398.6  tons  in  1905,  and 
the  average  production  per  man  per  day  ha\nng  been  2.19  tons, 
ag^ainst  1.96  tons  in  IMOG  and  2.14  in  1905.  Practically  all  of  the  coal 
mmes  of  Miclii<j:au  are  worked  durin<:  an  S-hoiir  day. 

During  1907  there  were  103  macliiues  reported  as  used  in  the  Mich- 
igan cofu  mines,  the  machine-mined  product  having  amounted  to 
606,718  short  tons,  or  29.8  per  cent  of  the  total.  In  1906,  with  110 
machines  reported  in  u.se,  f  ho  machiTio-mined  product  amounted  to 
417,073  tons.  Of  the  niacliines  in  use  in  1907,  59  were  of  the  pick  or 
puncher  type,  42  were  chain-breast  macliines,  1  was  along-wall,  and  1 
a  pick  shearing  machine. 

lifr.  W.  J.  McLeod,  the  ItGchigan  commissioner  of  labor  and  indus- 
trial statistics,  reports  that  in  1907  there  were  54  accidents  in  the  coal 
mines  of  that  State.  Of  these,  7  were  fatal  and  47  nt)nfatal.  Of  the 
7  deaths,  4  were  due  to  falls  of  roof  or  coal,  2  to  powder  explosions, 
and  1  to  an  explosion  of  gas  or  dust.    Of  the  47  nonfatal  accidents,  26 

aCoal  Ffddi  otthe  United  States,  by  Uarlus  B.  Campbell,  U.  8.  Owl.  8umj»  IMS. 
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were  due  to  falls  of  roof  or  coal,  3  ocriirred  in  or  about  tlie  shafts,  and 
18  were  due  to  misct>lianeous  causes.  The  death  rate  per  1,000 
employees  was  1.76  in  1907  against  1.51  iii  1906,  the  recoroa  in  both 
years  being  exceptionally  gratifying,  While  the  death  rate  per  1,000 
men  employed  was  slightly  higher  m  1907  than  in  the  preceding  year, 
the  quantity  of  coal  mined  in  1907  for  each  life  loet  was  290,837  tons, 
against  224,398  tons  in  1906. 

The  statistics  of  the  production  of  coal  in  Michigan,  by  counties, 
during  1906  and  1907,  with  the  distribution  of  the  product  for  con- 
sumption, are  shown  in  the  following  tables: 


Coal  ffodueUon  of  Michigan  ta  1906  and  1907,  6y  eountie$,  m  short  ton$. 


1 

County. 

I.otiilefJ  at 
mined  for 
lUpmBot. 

Bold  to 
looal 
trado 

and  U!K)d 
by  em- 
ployeaa. 

ViBdat 
mlonfor 

steam 
and  beat. 

Total 

quMitft^. 

Total 
value. 

Avrr- 

price 
per 
ton. 

-Vver- 

muii- 
hfT  of 
days 
acdve. 

Avanii* 

number 
of  en- 
ployeaa. 

Bay  

Eaton,'  Juckaon,  ajltf 

Saginaw  

423,007 

766,27.1 

1D,SB» 

28.030 
38,000 

I7,l» 

1,435 
31,'Jra) 

29,465 

•m.  475 

tBao,8n 

63,954 
1,. TO,  079 

»1.T9 

2.17 
1.80 

172 

156 
175 

1,4U 

101 
2,457 

m,m  1  1,34^,338 

2,427,4M 

L80 

173  1  3,871 

1007. 

Bay  

£Atnn.  Iitcktfon,  and 

886^060 

77,eM 

25,357 

26,413 

48,880 

M>,Cr4  |n,«88b818 

25,367  00,642 

l,(M7,f>27  '  l,031,V7f. 

SI.  72 

2.75 
1.84 

226 

275 
230 

1,788 

52 
2,210 

956,538 

1,792,306 

i2»,m 

113.8% 

2,(135,856  1  3,<3ai,833 

L80 

1 

3,963 

•  lodndfiiff  tba  output  of  nwll  nlnM. 


Tiie  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  incieasee  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table : 


Coal  production  o/  Michiffm,  J9Q$-Iif(/7f  by  couniie*,  in  shrtrt  torn. 


County* 

1808. 

1801 

1808. 

1808. 

1887. 

Increase 
(+)  orda- 
creaae  (— ), 
1807. 

410.634 

9,057 

4,068 

481,396 

18,507 

g<v.>,.-74 

+  481,176 
-  12,526 

23,307 
1,011,808 

l«,K(jO 
906.280 

915,803 

Ki.'),  m:, 

a  2,  JIM 

5,645 
1,047.927 
13.730 

-  ;5.013 
+  212.4.-.2 
•4-       1 1 .  4:iO 

' 

88,709,087 

1,342,840 
•8,484,986 

1,473,211 
88,ftlS,0B7 

1,346,338 
88,487,404 

2, 03.%  858 
88,800,838 

+  68i*,596 
+81,888,488 

<*  Including  tbe  output  of  small  mlnea. 


The  coal  fields  of  Michigan  are  confined  entirely  to  the  lower  penin- 
sida.  An  area  of  approximately  11,000  square  iniles  is  inchided 
within  the  roal-beann<^  formations  which  lie  hIuki.sL  in  the  exact 
center  of  Liie  lower  peninijiiia.    This  is  the  oiil^  known  cual  iiuld 
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within  the  drainage  area  of  the  Great  Lakes.  The  developmentvS  have 
been  principally  in  the  eastern  portion  of  the  field  and  in  a  line  run- 
ning m>m  Bar  City,  on  the  nortOyto  Jackson,  at  the  southern  extrem- 
ity of  the  field.  The  more  unportant  mining  operations  have  been 
carried  on  in  Bay  and  Saginaw  coimtiVs,  nlthoiirrh  some  coal  also  lias 
been  mined  in  Sliiawassee  County,  near  Coruuna,  and  in  Eaton, 
Clinton,  and  Jackson  counties. 

The  coals  of  Michigan  are.  as  a  usual  thing,  of  a  lower  grade  than 
those  coming  from  Ohio  ana  Pennsfylvania,  with  which  they  have  to 
compete,  but  the  rapid  development  and  increase  of  population  in  the 
cities  along  Lake  Michigan  and  T^ako  Huron  and  the  Detroit  and 
St.  Clair  rivers  have  created  local  markets  for  these  coals,  and  the 
increase  in  production  in  this  field  during  the  last  ten  years  has  been 
unriTaled  in  the  coal-mining  industry  of  the  United  States. 

The  coal  basin  lies  for  the  most  part  in  a  low,  flat  country,  sur- 
rounded by  a  rim  of  hif^hor  land  which  rises  from  1,000  to  1,500  feet 
above  the  sea  level,  or  from  500  to  1 ,000  feet  above  the  lake. 

According  to  Prof.  Alfred  C.  Lane,  there  are  seven  horizons  where 
the  coal  occurs  in  workable  tliickness,  although  it  was  former!;^  sup- 
posed that  there  was  only  one  workable  bed  m  the  State.  Chiing  to 
the  varying  character  of  the  formation  and  the  manner  in  which  the 
coal  beds  nm  together  and  separate,  no  hard-and-fast  cla-s-sifi cation 
is  made,  but  the  folio  wing,  which  has  been  adopted  by  Professor  I^ane, 
is  generally  accepted  as  designating  fairly  the  different  beds,  namely: 
Upper  Rider,  Upper  Verne,  Lower  Verne,  Middle  Rider,  Saginaw, 
Lower  Rider,  ana  Lower  Coal.  Fur  more  detailed  descriptions  of 
these  beds  the  reader  is  referred  to  the  Twenty-second  Annual  Report 
of  the  Ignited  States  Geological  Sur^^ey,  Part  TIL 

All  of  the  coals  produced  in  Micliigan  are  of  the  dry,  noncoking 
bituminous  variety.  Such  coke  as  is  manufactured  in  the  State  is 
from  coal  brouie^ht  from  Ohio  or  PennsylTania. 

Coal  mining  m  Michigan  is  said  to  have  begun  in  the  Jackson  field 
as  early  as  183o.  Other  mines  were  opened  at  Grand  Led^e,  in  Clin- 
ton County,  as  early  as  1838,  but  wliile  it  is  known  that  some  coal 
was  produced  here  in  these  early  years  the  first  record  of  any  produc- 
tion is  that  contained  in  the  United  States  census  report  for  1860,  in 
which  year  lifichigan  is  credited  with  a  production  or  2,320  tons. 

Although  coal  mming  in  Michigan  began  about  seventy  years  ago, 
it  was  not  until  within  the  last  eleven  years  that  it  assTimerl  jmy 
importance  as  an  industry.  Prior  to  1896  there  were  only  four  years 
in  which  the  production  amounted  to  as  much  as  100,000  tons. 
During  tiie  last  decade  the  rapid  growth  of  the  population  and  manu- 
factunng  industries  of  the  cities  along  the  shores  of  Lake  Huron  has 
created  a  market  for  Michigan  coals,  and  the  production  has  increased 
rapidly,  except  for  a  setback  in  1902  due  to  strikes  among  the  mine 
workers  and  another  in  1906  by  the  suspension  previously  referred  to. 

The  record  of  production  since  1860  will  be  found  in  the  table  on 
a  preceding  page  giving  the  production  of  coal  in  the  United  States 
from  the  earliest  times  to  the  close  of  1907. 

Michifcan's  original  supply  of  coal,  according]:  to  the  estimate  of  Mr. 
Campbell,*  v/fis  12,000,000,000  tons,  contained  in  an  area  of  11,000 
square  nules  of  coal-productive  territory.    The  production  of  the 
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State  at  the  close  of  1907  amounted  to  13,842,943  short  tons,  which, 
including  the  waste  involved  in  the  mining  operations,  represented 
an  exhaustion  of  21,000,000  short  tons,  or  0.175  of  1  per  cent  of  the 
total  orifianal  supply.  Michigan's  coal  production  in  1907  was  15  per 
cent  of  the  aggregated  output  to  the  dose  of  the  year. 

MISSOURI. 

Total  production  in  1907,  3,997,936  short  tons;  spot  value, 
$6,540,709. 

Although  the  production  of  coal  in  Missouri  in  1907  showed  an 

increase  of  239,928  short  tons.  OP  6.38  per  cent  in  (piantity,  and  of 
§421,976,  or  6  9  per  cent  in  value,  over  that  of  1906,  it  did  not  reach 
the  tonnafTc  n  [)(>rt('(i  in  either  1903  or  1904.  the  year  1903  being  the 
baimer  year  in  tiie  history  of  coal  mining  in  tiie  State.  The  mines 
of  the  State  were  worked  steadily  tlu-oughout  the  year  and  monetaiy 
conditions  had  seemingly  no  influence  on  either  production  or  prices. 
Freight  rafos  have  been  somewhat  unst^ttled  owing  to  the  rates  pro- 
mulgated by  the  railroad  and  warehouse  commission  of  the  State, 
wiiich  failetf  to  give  satisfaction  to  the  operators  where  conflicting  in- 
terests were  involved. 

To  ^iissouri's  coal  production  in  the  last  few  years  should  be  added 
a  considerable  tonnage  which  is  credited  to  Kansas.  The  workings 
of  the  mines  at  Leavenworth,  immediately  on  the  Missouri  River, 
extend  under  that  river  into  Missouri  territory,  and,  in  fact,  the  larger 

gart  of  tlie  product it)n  of  Leaven wortli  County,  Kaus^  is  taken  from 
jrritory  underlying  Platte  County,  Mo.  Mr.  J.  W.  MarsteUar  states 
that  the  quantity  of  coal  mined  in  Missouri,  but  which  is  included  in 
the  Kansas  nroduction,  amounted  in  1907  to  259,847  tons.  This 
would  make  Afissouri's  production  in  1907,  4,257, 7S3  tons  instead  of 
3,997,936  tons.  It  has  been  custoniarv,  iiowcver,  where  mine  work- 
ings extend  across  one  State  hue  into  another  to  credit  the  coal  to  the 
State  in  which  the  tipule  is  located,  and  for  this  reason  the  tonnage 
^om  Platte  County,  Mo.,  has  been  credited  to  Leavenworth  County, 
Kans. 

The  increased  production  in  1*)07  was  ol)tained  with  a  smaller 
number  of  men,  who  worked, however,  a  greater  nund)er  of  days  than 
made  by  tlie  larger  number  of  men  in  the  preceding  year.  During 
1906  there  were  9,557  men  working  an  aven^  of  185  days,  and  pro- 
ducing 3,758,008  tons  of  coal,  or  393.2  tons  per  man.  while  in  1907 
8,44S  men  working  an  average  of  214  days  produced  3,997,936  tons 
of  coal,  or  473.2  tons  per  num. 

In  1906  the  average  daily  production  per  man  was  2.13  tons,  while 
in  1907  it  was  2.21  tons,  from  which  it  appears  that  the  increased 
production  was  due  to  the  greater  number  or  days  worked  and  not  to 
any  material  increase  in  the  individual  productive  capacity.  Prac- 
tically all  of  the  coal-mining  business  in  Missouri  is  condu(  t(Nl  on  the 
basis  of  the  cS-hour  day,  149  mines  employin^:^  S.079  men,  out  of  a 
total  of  8,448  in  the  State,  having  reoorted  working  8  hours  per  day 
during  1907.   These  included  all  of  tne  larger  mines  of  the  State. 

The  use  of  mining  machines  for  undercutting  coal  in  Missouri  is 
almost  entirely  restricted  to  the  thm  beds,  where  nu\chincs  of  the 
long-wall  type  can  be  used  to  advantage.   In  1907  there  were  62 
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machines  in  use,  of  wliich  54  were  long  wall.  The  machine-mined 
coal  amounted  to  486,882  short  tons,  or  12.18  ner  cent  of  the  total 
output  of  the  State.  In  1906  there  were  48  macnines  in  use,  of  which 
44  were  long  wall,  and  the  machine-mined  product  amounted  to 

419,288  tons,  or  11.16  per  cent  of  the  total. 

Macliiner>'  for  washiiifr  eoal  has  been  installed  by  one  coinpany  in 
Missouri,  and  in  1907  103,181  tons  of  coal  were  waslied,  yielding 
72^27  tons  of  deaned  coal  and  30,964  tons  of  refuse. 

The  time  lost  hj  reason  of  labor  troubles  in  the  coal  mines  of 
Missouri  in  1907  was  unimportant.  There  were  777  men  idle  owinn: 
to  strikes.    The  average  time  lost  l)y  eacli  was,  however,  only  1 1  days. 

According  to  Mr.  J.  \V.  Marstellar,  secretary  of  the  Missouri  bureau 
of  mines,  tnere  were  8  fatal  and  23  nonfatal  accidents  m  the  coal 
mines  of  the  State  during  1907,  this  being  an  exceptionally  good 
record.  None  of  the  fatalities  or  injuries  was  due  to  gas  or  dust 
explosions.  Six  out  of  the  8  men  killed  and  19  out  (jf  the  23  men 
injured  met  their  deaths  or  injuries  by  falls  of  roof  or  coal.  One 
man  was  killed  and  1  iniured  by  powder  explosions,  and  1  man  was 
killed  and  1  injured  by  oeing  crushed  by  cars.  The  death  rate  per 
1,000  employees  was  a  fittle  less  than  l,and  the  number  of  tons  mined 
for  each  life  lost  was  499,742. 

The  orifxinal  coal  supply  of  Missouri,  as  estimated  by  Mr.  M.  U. 
Cainphcll,  of  the  United  States  iJeologieal  Survey,  was  4(),000,00().()()0 
short  tons,  included  within  an  area  of  1G,706  square  miles.  The 
production  of  the  State,  according  to  the  best  records  available, 
amounted  at  the  close  of  1907  to  something  over  97,500,000  tons, 
representing  an  exhaustion  of  approximately  146,000,000  tons, or  0.36 
of  1  per  cent  of  the  estimated  original  supply. 

The  coal-mining  industry  of  Missouri  may  be  considered  as  a  rec- 
ord of  the  industrial  concutions  entirely  within  the  State,  modified 
by  such  fluctuations  as  are  due  to  vanations  in  the  weather.  The 
market  for  the  coal  product  of  the  State  is  {)ractically  confined  to  its 
borders.  Missouri  is  surrounded  hy  )flior  large  coal-produeing 
States — Iowa  on  the  north,  Kansas  on  the  west ,  Arkansas  and  Okla- 
homa on  the  souili,  and  Illinois  and  Kentucky  on  the  east — these 
completing  a  boundary  which  confines  the  Missouri  product  to  local 
marKets.  Moreover,  some  of  the  larger  cities  draw  their  principal 
fuel  supplies  from  the  iu'i^hl)oring  States,  St.  Louis,  for  mstance, 
being  cmefly  supplied  with  coal  by  Illinois,  while  Ki^nafta  City  draws 
its  fuel  largely  irom  Kansas. 
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The  statistics  of  coal  production  in  Missouri  in  1906  and  1007,  by 
counties,  witli  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  tables: 


Ooal  produetion  of  Jfiwottn  in  J906  and  1907 ^     eounHett  «n  ^oi*  font' 

xeoe. 


CkNinty. 

Loaded  at 
minpji  for 

shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 

Used  at 
mines  for 

steam 
aodhMt. 

Total 
quantity. 

Total 
Tains. 

Aver- 
age 

per 
ton. 

Aver- 
age 
num- 
ber of 
days, 
active. 

Averago 
number 
of  em- 
ployeea. 

Adair  

Boonf).....  

Ball.-  

426,901 
23.607 
198.013 
175,0<i5 
10, 950 

93.757 
628,802 

74,896 
748.589 
100, 375 

17,310 
.338.  SX) 
2,32,  .S<iO 
230,763 

5.222 
O.tLI' 
14,910 
31,891 
2!>.3n2 
41  ,OiH 
•Jlt.7tj2 
41 , 10«3 
19,281 
7,. 379 
2.949 
200 
24.297 
.38.224 
46,734 

C8,iao 

9,912 
l.(»4 
5,700 
3.262 
374 
104 
l.lOO 
9,681 
1,149 
14,316 
1,575 

442.035 
34.233 

21H.r.23 

40.1.26 
41. 162 

115.679 

ti?j.  r>?.i 
9.'i.:{2i. 

770.284 
104.899 

17,510 
371,386 
276. 341 
286,877 

tt.110 

•642.471 
63,0',»7 
306.444 
.'{13.510 
77,929 
7.-,..'iWi 
197,204 
1,277.915 
207,346 
1. 149.64)7 
201,771 
31.. 388 
408.430 
ASH. 372 
487,478 
]OD,Ott 

1!.  V) 
1  .S4 
1.  4tl 
1.49 
1.92 
1.84 
1.70 
1.88 
2.18 
1.49 
1.92 
1.79 
L34 
1.77 
1.70 
1.91 

1.31 
2.'W 
187 
199 
222 
•251 
158 
200 
204 
188 
199 
218 
201 
1W5 
202 

1,2K5 
110 

AS3 
127 
100 
3.<iO 

2.«a 

345 

1,516 
325 
55 
591 
9»il 
743 

Ray  

Other  counties  a  

8.300 
5, 257 
9,380 

Tortol  

386,087 

71,074 

8,7a6,€06 

«^  118, 738 

1.63 

185 

0,667 

1007. 


5S9,512 

17.598 

8,381 

585, 491 

$866,523 

11.48 

195 

1.0T2 

2-2,403 

15. -267 

59,'i 

2t>5 

71,225 

1.86 

211 

r27 

172,616 

Hi.  882 

3,920 

19:1.  418 

291,356 

1.51 

189 

446 

Hf),409 

34.  486 

300 

11.-),  285 

182,317 

1.68 

184 

213 

11,000 

21.ti34 

400 

33,034 

64.  .593 

1.96 

•228 

94 

15,«)0 

IS.Vib 

408 

34, 413 

52.184 

1.52 

225 

81 

176.090 

30.648 

2,914 

209,652 

352, 737 

1.68 

221 

371 

662,943 

44.630 

10.015 

717.588 

1,329,364 

1.85 

•234 

1.962 

97,719 

1S.327 

1,357 

117.403 

2.>.i.6-25 

2. 18 

■238 

.^34 

l,lt«,22.-> 

•2r,.  765 

21,150 

1,166.140 

l,tCtt.S82 

1.  41 

217 

1,799 

50,0-20 

965 

660 

51.675 

105. 

2.05 

ISO 

244 

R&ndolpll  

36,900 

.34.600 

1,000 

72,500 

104. 171 

1.44 

192 

124 

Ray  

300,809 

-J9.  tm 

6,787 

337.384 

636.311 

1.89 

210 

915 

1110,707 

75,827 

7,814 

283.348 

491,067 

1.73 

212 

066 

Small  mlnen  

.52,340 

52,340 

103,. 390 

1.98 

Total  

3,495,133 

437,072 

66,731 

3,997,936 

6,640,700 

1.64 

8,448 

a  Ronton,  CtiMwon,  Chariton.  Clay,  Dade.  Grundy,  Howaid,  JobiMoa,  liMag0toa,  Monlteaa,  Monrae, 

Morpan.  IVtti.-*,  St.  Clair,  Schuyler,  ami  N'emon. 

b  I'.'  ii; on.  Caldwt'U.  Cu^s,  Chariton.  CIhv,  Dado.  Grundy,  Howard,  JollIMOIl,  Llvlllgaton,  IConltaau, 
Monroe,  Moigaa,  Rails,  St.  Clair,  bchuylef,  and  Vernon. 
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The  statistics  of  production  during  the  last  five  years,  bv  counties, 
with  the  increases  and  decreases  in  1907  as  compared  yntn  1906,  ate 
shown  in  the  foUowing  table: 

Coal  production  in  Jftnotin,  1909-1907 ^  bff  eountkt,  in  tkort  Um». 


Cotmty. 


A(].»lr  

Aii'lniiii  

lliilcs.  .  

l?(iiiii<>   

OaMwTll  

("ulli1\V;iy,,.. ........ ....... 

< ;  I  iinily .  

.l>(ck>itll  

.lol'i!\S(i|l  ,  

],iif.tycttr  

Linn  

I-i\iji;;'^t  1  HI  

Jluci  in .  

^[Miii^'oiuory  autl  Mui;gaui.. 

I'utnmii  

HaUii  

Randolpli  

R»y  

\"i-rti(>ii  

roJoes  


■[  '.till  


■J(..S3.'> 

■J.'..  JIM 
r>'t.Ti(> 

1, 180,053 

i.m 
17,  is:. 

00<240 
m,368 
78,115 


im. 


Cl;,, 
44 

im. 

\:>. 

I-., 
i:<4, 

4, 
I, 

'> 

914. 

s. 
7i. 


tifi7 
170 

<S75 

r>';>7 
n.M) 

r -■> 

4ir» 

,((i:t 
1+'. 


244,707 
178,006 

102.799 


IMH. 


(Ki.-i.i/K* 
W,  123 

•-'41,  in 
It  IT.. sr.' 

4<i.7wi 
17,3M 


ti<l7,<>L'H 
'.♦,'),  17.'> 

798,613 


1M6. 


44J.(k,5."i 

2UI,J1N 
14. (M) 

i»,«n» 

(i70.  <17'* 
2,<JU> 


Ha.  41.S 
1 1.^,2^.') 

;w.i':i4 

I. '.1.1)0 

:u,413 

II,  04U 

20i,tta 

117.*):^ 
1,156, 140 


IncimM 
(+)  or  di- 
OIf«M  (-), 
1W7. 


■I,  n>s. :(iis 
J>*^,  Mil,  751 


7'.i.  Hi:.' 
14.  .^►,'>7 
.  4(>4 

iW,201 

135»32l 

'.'s.i,  ■C'^  ; 


"I 


17. .'.10 

:i:i.:iw 

MO,  370 

173.064 

,  T.'.s,  ()i>S 
.116.7^ 


'.I.  »i7.> 

i2.<r:4 

7.'.  ■>()() 
^7,^4 
141,S79 

143.692 

■Vir'T.  I'.Hli 
|<>,  j4u,  7lW 


i4;i,4.V) 

'j,'>,  21).". 
i»4.i>:t;< 

7,;')i*J 

i,on<) 
t..74y 


-I  s,  m) 

t-  ;i7.;wit» 

-t  ->-J,  077 

+  ly 


-  .'•>.4S<> 
01,043 

-I-  2:!-:i  .92s 
+H21,U7t> 


The  coal  measures  of  Missouri  occupy  the  nortliwe^t€»rn  half  of 
the  btate  and  underUe  approxiinatelv  23,000  square  miles,  of  wliich 
17,000  are  considered  to  be  probaoly  productiye  territoiy.  The 
beds  belong  to  the  PennsylTaiiian  serie.s  of  the  Garboiiiferous  and,  as 
in  Iowa,  iiu  hido  two  well-marked  divisions,  a  lower  and  an  upper. 
The  lower  or  ])ro(hi('tive  portion  occupies  a  belt  aloiif^  the  eastern  edge 
of  the  iield,  and  iiuiiiiig  us  conlined  entirely  to  this  area.  The  forma- 
tion consists  largely  of  shales  and  sandstones,  with  a  few  thin  lime- 
stones in  the  upper  part.  The  coal  beds  are  from  4  to  6  feet  thick 
in  most  situations,  but  are  patchy  in  distribution.  The  coal  is  of  a 
dry,  noncoking,  bituminous  grade.  Near  the  ed^e  of  the  field  are 
several  outliers  of  very  thick  coal,  oecupying  erosion  depressions  in 
the  imderlying  limestones.  These  have  small  economic  importance, 
but  have  created  a  great  deal  of  interest  and  have  led  to  the  loss  of 
considerable  money  in  exploration.  The  total  thickness  of  the  coal 
measures  is  estimated  at  2,000  feet  and  increases  from  the  outcrop 
to  tlie  northwest,  in  which  direction  the  beds  have  a  gentle  dip.  The 
productive  areas  of  the  State  include:  (1)  The  nortliem,  occupying 
Putnam  and  adjacent  counties,  in  which  the  extension  of  the  fcen- 
terville  coal  of  Iowa  is  mined.  From  this  field  comes  approximately 
3  per  cent  of  tlie  State's  output.  (2)  The  northeastern,  including 
"M.'iron.  luiniiolph,  and  ;v]j;icent  counties,  in  which  coal  is  mined 
from  tlie  lower  beds  of  the  coal  measures.  Approximately  44  per 
cent  of  the  State's  output  is  tlerived  from  this  district.  (3)  In  the 
central  district  the  more  important  mines  are  in  Lafayette  ami  Kay 
counties,  and  the  district,  as  a  whole,  yields  about  22  per  cent  of  the 
output  of  the  State.   (4)  The  soutnweeteni  district,  in  which  the 
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more  iniporiant  mines  are  in  Vernon  Coimty.  The^je  work  in  part 
an  extension  of  the  Cherokee  coal  of  Kansas  and  in  part  they  take 
coal  from  other  heds  also  in  the  lower  portion  of  the  coal  measures. 
The  output  of  this  district  is  about  5  -per  cent  of  that  of  the  State. 

As  far  as  any  records  jire  obtainable  coal  mining  in  Missouri  bocifan 
in  1840,  the  United  States  census  for  that  year  rceordiuf^  a  j^roduction 
of  9,972  tons.  The  statistics  of  production  will  be  found  in  the  table 
on  a  preceding  page,  giving  the  production  of  coal  in  the  Ui^ited 
States  from  the  ewest  times  to  the  doee  of  1907. 

MONTANA. 

Total  production  in  1907,  2,016,857  short  tons;  spot  value, 
$3^,082. 

The  improvement  in  the  coal-mining  conditions  in  Montana,  noted 
in  the  report  for  1906  as  hjn  in^:  followed  the  comparatively  little 
chant;e  whirh  occurred  (lurin<j  the  period  from  1895  to  1905,  continued 
during  1907,  when  tlie  production  for  the  first  time  in  the  history  of 
the  State  exceeded  a  total  of  2,000.000  tons.  In  addition  to  the 
actual  increased  production,  a  oonsiaerable  amount  of  development 
work  in  new  areas  was  inaugurated  dming  the  year  and  the  prospects 
for  ft  still  larger  production  in  1008  are  good.  Compared  with  ]'M)(\, 
the  coal  production  of  Montana  m  1907  showed  an  mcrease  of  l  Nt),*io(> 
short  tons,  or  10.22  per  cent  in  quantity,  and  of  $666,725,  or  20.58 
per  cent  in  Talue. 

Carbon  County,  in  which  is  located  the  Rocky  Fork  or  Red  Lodge 
field,  is  the  most  important  in  coal  production,  and  the  increase  m 
this  coimty  in  1007  was  larger  than  the  total  increase  for  th*>  State. 
Increases  weio  mI-o  made  in  Chouteau  and  Fergus  coinities,  l)ut  iliese 
were  more  thuu  oilse-t  by  decreases  in  Cascade  and  GaiiuLiii  cuunlies. 
Most  of  the  new  deyelopment  work  in  1907  was  also  done  in  Rocky 
Fork  field,  where  the  Clark  Fork  extension  of  the  Great  Northern 
Railroad  has  made  acc^^iblo  an  important  portion  of  the  Bighorn 
Basin  region.  Nearly  one-half  of  the  total  production,  or  9Ht..l<>^ 
short  tons,  was  mined  by  machines,  of  which  80  were  in  use.  This 
machine-mined  production  in  1907  was  slightly  larger  in  quantity 
than  in  1906,  but  the  percentage  of  the  machine-mmed  product  to 
the  tot  al  was  somewhat  less.  In  1906  the  tonnage  won  by  machines 
was  074, .soft  short  tons,  or  53  per  cent  of  the  total. 

In  the  miiung  of  Montana's  coal  production  in  1907,  2,735  men 
were  employed,  who  worked  an  average  of  208  days,  as  compared 
with  2,391  men  in  1906^  and  2,181  men  in  1905,  in  hoth  of  which  years 
the  average  working  tune  was  243  days.  Most  of  the  mines  of  the 
State  are  operated  on  the  basis  of  an  8-hour  day.  In  some  cases, 
where  the  miners  worked  8  hours  a  day,  the  day  men  worked  10 
hours,  hut  these  are  couriidered  8-hour  mines.  The  avera<;e  produc- 
tion per  man  in  1907  was  737  tons,  as  against  764.4  tons  in  1906  and 
753.7  tons  in  1905.  The  average  daily  production  per  man,  which 
increased  from  3.10  tons  in  1905  to  3.15  tons  in  1906,  fell  off  to  2.75 
tons  in  1007,  the  decrease  in  tlie  averafre  production  per  man  in  thf^ 
latter  year  hrinir  (hie.  in  nil  probability,  to  the  greater  proportion  of 
the  product  wlnrh  was  undercut  by  hand. 

According  to  Mr.  Joseph  B.  McDcrmott,  State  mine  inspector, 
there  were  12  fatal  and  52  nonfatal  accidents  in  the  coal  mmes  oi 
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Montana  in  1907.  The  mines  of  the  State  were  exceptionally  free 
from  ^as  or  dust  explosions,  there  being  no  fatal  aociaents  and  but 
3  noraatal  accidents  due  to  that  cause  in  1907.  Seven  of  the  12 
fatalities  were  due  to  faUs  of  roof,  coal,  or  tinil)er;  1  was  fhio  to  the 
victim  being  crushed  by  cars;  1  man  was  killed  by  electric  wive. 
and  3  deaths  were  due  to  other  causes.  The  death  rate  per  1,000 
was  4.4,  and  the  number  of  tons  mined  for  each  life  lost  was  168,071. 

The  statistics  of  production,  bv  countiee,  in  1906  and  1907^  with 
the  distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables* 


Coal  produetion  ^  Montana  tn  1906  and  1907,  by  counties,  in  ahoH  low. 

lOOG. 


Oomity. 

at  niinoft 
for  sblp- 
niMit. 

Sold  to 
local 
trade 
and  Uflod 
by  om- 
ployees. 

Used  at 
mines 

for 
Btoam 

IlIUl 

heat. 

Made 
into 
coko. 

Total 
quantity. 

Total 
value. 

age 
pnce 

AviT- 

nuin- 
hfr  of 
.lays 

active. 

mjiiiix-r 
of  em- 
plojnKi. 

Carbon  

609,798 
986,061 
2,960 
8,000 
25,171 
S9.301 

16,463 

15,066 

1,026 

m 

2,903 

30,887 

26,796 
100 
950 
7.007 
7,807 

557,148 
1,027,923 
12,305 
29, 182 
10S,:»9 
08,121 
2.808 

1996,862 
1.664,256 
27.602 
88.889 
287.520 
166,21{i 
8,010 

$1.79 

1.62 
2.24 
3.05 
2.81 
1.68 
8.T8 

219 
277 
245 
185 
196 
298 

877 
971 
21 
55 
345 
126 

Cascade  

Chouteau  

P*rk  

OtliMreoiiiitlMd.. 

60.015 

65,85B 

73,72} 

«0,0« 

i,aaB,«n 

S,att,367 

1.77 

243 

2,3M 

1007. 

683.470 
980,698 
14..S0O 

34,  »4^ 
»,439 

15,75U 
19,710 

9,997 
23,840 

1,492 
790 

2,030 

46.800 
25,815 
350 
l.'KK) 
5,976 
9, 103 

746, 110 
1,026,223 
24,847 
45,760 
102.565 
69,332 
2.030 

$1,431,333 
1,724,056 
71,077 
172,018 
381,940 
121,  OW 
5,678 

11.92 
1.68 
2.86 
3.76 
3.72 
1.75 
2.76 

274 
260 
202 
243 
291 
277 

1,101 
1,046 
59 
81 
323 

m 

Chr>uteftU  

Other  couiitiea 



60,239' 

Total  

1.793,475 

73,600 

89.534  1  6U,239 

2,016.857 

3.907,082 

L94 

268 

•  DooriodgBt  OoJtetm.  Mid  M«aili«r.  •  Dcariodgft  and  CWktin. 


In^  the  following  table  is  presented  a  statement  of  the  coal  pro- 
duction of  Montana,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907,  as  compared  with  1906: 


Production  qf  coal  in  Montana^  190S  -1907 ^  by  countiett  in  dhort  ton». 


County. 

180S. 

11NM. 

1006. 

1007. 

InoMuw 
(+)  orde> 

1007. 

Park  

othflr  countlM  oad  imoll 

Total  

589.907 
733,064 
9.875 
<».734 

r.'.«i 
Ufa,  044 

1.400 

1.488,810 

544,9T(> 
509. 1  .> 
■"..7*>) 

19,1UW 
109.556 

78.646 

I.7!0 
1,358.910 

sx,  li  t 

i;.,2-'s 

81,807 
2,R51 

,V)7,  MS 
12.3tt5 

3,U*i8 

:■)(>,  no 

24.847 
45.760 

69,257 
102,555 

2,  la^i 

+  188.962 

-  I,7(t0 
+  12..'>42 
+  1<».578 

-  2S,fi69 
+  216 

+  IJO.IMO 
+0006,725 

1,643,832 
92,823,880 

1,829,921 
l8,S«>,a67 

2,016,857 
t8,l07,0n 
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Hie  workable  coal  beds  in  Moutana  are  of  Cretaceous  and  Tertiary 
Coal  fonned  in  Cretaceous  time  is  probabl j  of  higher  grade  than 
the  later  deposits,  but  the  Tertiary  beds  are  thicker  an(l  cover  a  greater 
area.  In  character  the  coals  are  bituminous,  subbituminous,  and 
lif^iiitr;  some  of  tlie  first-named  being  fair  coking  coals.  It  is  esti- 
mated that  witliin  this  State  34,000  st^uare  niiles  are  underlain  bv  coal 
beds  of  workable  thickn^.  This  productive  area  is  included  in  a 
niunber  of  widely  separated  fields,  the  most  important  of  which, 
named  from  east  to  west,  are  the  Miles  CiU^  Bull  Mountain,  Lewis-  * 
town,  Bridfrer,  Red  Tjodg^e,  Livinj^ton  and  Hozeman,  and  (ireat  Falls 
fields.  Coal  is  also  known  to  occur  in  the  southern  jiart  of  Gallatin, 
and  in  Madison  and  Beaverhead  counties,  and  at  various  other  places 
ini  the  western  part  of  the  State.  To  the  north  coal  is  also  mined  in 
the  Assiniboine  region. 

Of  the  fields  mentioned  above,  the  Miles  Citv  field  is  a  small  part  of  a 
large  area  of  coal-lxMiring  rocks  whose  boundaries  have  not  yet  been 
determined.  Coal  l)e(ls  extend  east  for  at  least  40  miles,  west  as  far 
as  Forsythe,  south  to  the  W;^oming  line,  and  north  j)rol)abiy  to  the 
international  boundary.  This  field  is  separated  from  the  Medora 
field  of  North  Dakota  "by  the  Glendive  anticline.  The  coal  beds  are 
thick  and  persistent  for  lont;  distances  in  the  upper  part  of  the  Fort 
Union  formation,  but  they  are  exceedingly  variable  ni  thickness  and 
workable  only  in  Uniitetl  areas  in  the  lower  part.  Coal  is  mined  for 
local  supply  at  many  places  near  Miles  City,  but  two  permanent  mines 


The  Bull  Mountain  field  lies  chiefly  south  of  Musselshell  River, 
between  Roundup  and  Musselshell  post-ofTices.and  extends  southward, 
including  the  Bull  Mountains,  a  distance  of  about  2')  miles.  The  fielcf 
is  estimated  to  cover  between  500  and  600  square  miles.  In  the 
moimtain  region  14  different  beds  reach  a  thickness  of  2  feet  or  more. 
Some  of  these  measure  from  3  to  5  feet,  and  one,  the  "Mammoth 
Seam,"  is  from  8  to  15  feet  thick. 

An  eastern  extension  of  the  Great  Falls  field  is  in  tlie  \icinity  of 
I^^^dstown,  but  there  is  much  less  development  than  in  the  area  to  the 
west. 

The  Bridger  field,  in  the  yalley  of  Clark  Fork,  contains  one  bed  of 

coal  which  has  been  mined  near  the  town  of  Bridger  for  a  number  of 
years.    The  area  of  this  coal  field  is  probably  not  very  extensive. 

Tlie  Red  TiOd«:e  field,  iti  Cnrbon  County,  contains  7  difTeicnl  l)e(ls  of 
coal  varying  in  thickness  ironi  3  to  12  feet  and  covering  an  area  esti- 
mated to  be  32  square  miles.  Several  extensive  mines  are  located  at 
Red  Lodge  and  Bear  Creek.  At  the  present  time  about  1 ,000  miners 
are  employed  in  this  field. 

Some  coal  is  mined  about  Livingston  and  Boz^man.  The  coal- 
bearing  formation  in  the  southwestern  portion  of  Yellowstone  and 
northeastern  portion  of  Sweetgrass  counties  and  extending  we.stward 
aroimd  the  north  end  of  the  Crazy  Mountains  does  not  carry  any  coal 
beds  of  commercial  value. 

The  Great  Falls  fiehl,  in  Cascade  Count  >  .  is  one  of  the  most  impor- 
tftnt  in  the  State.  Extensive  mines  are  lix  nled  at  Sand  Coulee  and 
Stockett,  and.  as  shown  in  the  fore;;oiii>z;  table,  50  per  cent  of  the  total 
production  of  the  State  in  1907  wa;j  credited  to  this  county. 
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•   

According  to  the  estiiiiates  of  Mr.  M.  R.  CampbeU,  of  the  U.  S. 

Geological  Survey,  the  original  coal  supply  of  Montana  was  303,060,- 
000,000  short  tons,  from  wliicli  there  had  been  mined  at  the  close  of 
1907  approximately  24,740,000  tons,  representing  an  exhaustion, 
including  tlio  wasto  in  mining,  of  about  37,000,000  tons,  or  0.012  per 
cent  of  the  original  supply.  The  coal-mining  industr;^  of  Montana, 
according  to  the  best  records  available,  began  in  1880,  m  which  year, 
according  to  the  United  States  census,  the  production  amounted  to 
•  224  sliort  tons.  Tt  was  not  until  1889,  however,  that  the  industry 
assumed  any  importance.  The  jirodiiction  increased  nearly  800  per 
cent  (from  41,467  short  tons  in  1888  to  303,301  short  tons  in  1889). 
During  the  next  six  years  development  advanced  rapidly,  until  in 
it  exceeded  1,500,000  tons.  From  1896  to  1905  tne  production 
remained  practically  steady,  ranging  from  a  minimum  or  1,358,919 
tons  in  1904  to  a  maximum  of  1 .6fi1,775  tons  in  1900.  Tt  increased 
to  1,829,921  tons  in  1906,  and  exceeded,  for  the  first  time,  2,000,000 
tons  in  1907. 

The  annual  production  from  1880  to  1907  Is  shown  in  the  table  on  a 
preceding  page  giving  the  history  of  the  production  of  coal  in  the 
United  States  from  the  time  of  earliest  record  to  the  close  <^  1907. 

NKBRASKA. 

At  spasmodic  intervals  a  small  quantity  of  coai  has  been  reported  in 
Nebraska,  and  in  1907.  760  short  tons  were  reported  as  having  been 

])roduced  in  Nemaha  County  of  this  State.  It  was  used  entirely  for 
ocal  consumption. 

NEVADA. 

A  small  subbituminous.  or  blaciv  lignite,  area  occurs  in  Esmeralda 
County,  Nev.,  from  whicn  there  was  produced  in  1906,  800  short 
tons.   In  1907  the  production  amounted  to  only  330  tons. 

NEW  MEXICO. 

Total  production  in  1907,  2,628,959  short  tons;  spot  value, 
$3,832,128. 

At  no  time  in  its  history  has  the  coal-mining  industry  of  New 
Mexico  exhibited  such  a  year  of  activity  and  prosperity  as  1907.  Tn 

addition  to  the  fact  that  the  production  increased  from  1,961.713 
short  tons  in  190G  to  2,028,959  tons  in  1907,  a  gain  of  064,246  tons, 
or  33.81  per  cent,  there  was  an  advance  in  the  average  price  per  ton 
of  from  $1.34  to  $1.46,  and  the  total  value  increased  from  $2,638,986 
to  $3,832,128,  a  gain  of  $1,193,142,  or  45.21  per  cent. 

In  the  report  for  1906  attention  was  called  to  the  increase  in  the 
fpiantity  of  New  Mexico  ronl  used  in  the  manufacture  of  coke,  there 
having  lu'cn  during  that  year  an  incrca.so  of  127,396  short  tons,  or 
over  40  per  cent  ol  the  total  increase  in  protiuction,  which  was  used 
in  the  manufacture  of  coke.  The  amount  of  coal  made  into  coke  in 
1906  wiks  289,107  tons,  against  161,711  tons  in  1005.  In  1907  the 
quantity  of  coal  made  into  coke  was  498,279  tons,  an  increase  of 
209,172  tons,  or  72  p(  r  ct  iit,  over  1906.  All  of  the  coal  made  into 
coke  is  mined  in  CoUax  County,  the  most  important  coal-producing 
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connty  m  the  Territory.  This  county  alone  produced  in  1907 
1,844,560  torn,  against  1,292,241  tons  in  1906,  again  of  552,309  tons. 
McKiniey  Ck)untv  increased  its  productbn  from  560,917  tons  to 
629,821  tons.  These  two  counties  produced  over  90  per  cent  of  the 
total  output  of  the  Territory. 

There  was  throughout  tlie  entire  yenr  a  shortage  in  the  supply  of 
labor  and  also  of  tran.sj)ortation  facilities  which,  it  is  claimecf,  cur- 
tailed the  production  at  lea^t  30  per  cent.  It  is  doubtful,  however, 
notwithstanding  the  unprecedented  demand  for  coal,  that  if  the  sup* 
ply  of  lahor  and  transportation  facilities  had  been  amply  sufficient, 
the  market  could  have  absorl^od  a  further  increase  of  over  780,000 
tons.  The  effect  of  the  iinaucial  situation  was  not  felt  in  New 
Mexico  until  late  in  the  year  and  had  no  appreciable  influence  upon 
the  coal-mining  industry. 

Many  important  improvements  in  the  equipment  and  development 
of  the  coal  mines  of  the  Territory  were  made  during  1907,  putting 
thorn  into  condition  for  a  considerably  incr<'n<od  production  in  the 
future,  but  on  account  of  the  closing  of  the  ('oj)por  and  <»ther  metal 
mines  of  the  Rocky  Mountain  region  in  the  laist  two  months  of  1907 
the  indications  were  that  there  would  be  no  difficulty  in  supplying 
the  demand  for  coal  during  1908. 

The  coal  mines  of  Xcw  Mexico  gave  employment  in  1!»07  to  2,970 
men,  who  worked  an  a\  erage  of  269  days,  against  2,070  men  for  an 
average  of  242  days  in  1906. 

Most  of  the  mmes  of  the  Territory  worked  10  hours  a  day,  14 
mines,  with  a  total  of  2,584  men  and  representing  almost  90  per  cent 
of  the  total  number  of  men  employed,  naving  reported  10  hours  as 
the  length  of  the  working  day.  The  productive  capacity  of  the  miners 
in  New  Mexico  coin  pares  favorabl  v  with  that  of  the  miners  in  any  of 
the  coal-producing  States,  uiilujugh  there  was  a  failing  off  in  the 
average  tonnage  per  man  in  1907,  as  compared  with  1906.  The  aver- 
age production  per  man  in  1907  was  885.2  tons,  against  949.1  tons  in 
190f>.  The  average  daily  production  per  man  decreased  from  3  92 
tons  to  3.29  tons.  The  (lecrease  in  efficiency  was  probably  due  to  the. 
large  number  of  new  and  consequently  less  exi)erienced  men  in  the 
coal  mines  of  tlie  Territory.  According  to  Mr.  Jo  E.  vSheridan,  the 
Territorial  mine  inspector,  the  shut  down  of  the  copper  mines  in 
Arizona  caused  many  of  the  copper  miners  to  seek  employment  in  the 
coal  TiMTies,  and  as  it  does  not  require  a  long  apprenticeshij)  for  n 
quartz  miner  to  l^ecome  a  good  coal  miner,  and  as  he  can  make  better 
pay  in  the  coal  than  in  the  quartz  mines,  Mr.  Sheridan  is  of  tlie 
opmion  that  many  of  the  men  will  remain  at  the  coal  mines  even 
after  the  quartz  mines  have  resumed  operations.  It  is  therefore  to 
be  expected  that  the  lower  efficiency  record  in  1907  will  not  be 
repeated  in  1908. 

Mr.  Sheridan  report^s  that  tiiere  wen^  34  men  killed  in  the  coal 
mines  of  New  Mexico  in  1907.  The  law  doe^5  not  require  the  opera- 
tors to  report  nonfatal  accidents.  Of  the  34  fatalities,  11  were  due  to 
gas  or  dust  explosions,  13  to  falls  of  roof  or  coal,  6  men  were  caught 
DV  cars  and  motors,  3  were  suffocated  in  mine  fires,  and  1  man  was 
struck  In*  timbers  while  riding  on  a  car.  The  death  rate  per  1.000 
wasi  1 1.45,  and  the  number  of  tons  of  coal  mined  for  eacii  life  lost  was 
77,322.  The  record  for  1907  shows  an  unfortunate  comparison  with 
the  preceding  year,  when  only  9  fatalities  were  reported,  the  death 
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rate  per  1,000  was  3.82,  and  the  number  of  tons  mined  for  each  life 
lost  was  199,359. 

During  1905  and  IDOO  there  were  no  mining  machines  reported  as 
having  been  used  in  the  undercutting  of  <  oai  in  \hv  Torritoiy  of  New 
Mexico.  In  1907  ihroo  machines  were  reported  as  in  use,  and  by 
theni  1 1,015  tons  of  coal  were  mined. 

The  statistics  of  production,  by  counties,  during  1906  and  1907, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  tables: 

Coal  production  oj  Nf  w  Mexico  in  11" n:  and  lifOJ,  by  counties,  in  short  ton$. 

1906. 


County. 

lit  niiTi('» 
for  aliip- 

meot. 

Sold  to 
local 
trade 
and  used 
by  I'ln- 
ployoos. 

Used  at 

Made 

and  wmo. 
beat. 

1 

Total 
quftottty. 

Total 
value. 

a«e 
prion 

per 
£»n. 

Avnr- 

num- 
bcr  of 
days 
active. 

Average 
number 
of  em* 
ptoyaaiL 

Colfax  

McKinlev  

other  counties  a  ... 
Btnall  ininen  

962,  .Ut 
542,407 
101,  (HC 

21,0^7 
4,9H4 
7. 15«i 
J.9ttS 

I9.7:j2  280,107 

13,.5»i   

1.448   

1,292.241 
.'i<iO,9l7 
109.  UiO 
1.905 

$1,576,036 
807.067 
251.068 
4.21.'; 

$1.22 
1.44 

2.29 
2.21 

240 
201 
186 

1,253 
603 

m 

TotAl  

1,005,798 

35.102 

34,706  ,  289,107 

1,904,713 

2,638,980  j  1.34 

242 

2,070 

CoUftx  

MeKioloy  

OtberoouatlM* 
Small  mlnei  


1,296,253 
609.475 
132,747 


19,418  I  30.600  I  498,279  .1,844.550  12,373.502  Si.  29  ' 
2,817  '  17,.529    629.821     l,0tVS.8I0  1.09 


13,170 
800 


7,871  L  I  153.788 

800 


Total  12,038,476  I  36,306  ,  66,(n0 


498.270  2,028,060 


391,310     2.&t  I 

i,MOf  1.88 ; 


281  ' 
2,M  ! 
250  j 


1 ,  7Vr2 
450 


8,882,128     1.46  1  209 


2,870 


a  JotuuQQ,  Kio  AiTiba,  Sandoval,  San  Joan,  Santa  Fe,  and  Socorro. 
b  Lineoln,  Rio  AxTlba»  Bandoval,  San  Juan,  Santo  Fe,  and  Sooono. 

The  statistics  of  production,  by  counties,  during  the  last  Hvo  years, 
with  the  increases  and  decreases  in  1907,  as  compared  with  iiiUi),  are 
sho\vn  in  the  following  table: 

Goal  jmduction  <^  New  Mexico,  1909-1907,  by  eouMtiu,  in  ahoft  tarn. 


i 

Cotintf.  1903. 

1004. 

1005. 

1006. 

1907. 

Increase 
(+>  or  de- 
crease (— ) , 
1907. 

Colfax  

723,786 
97.220 

788.066 
70.964 
441.865 

40.82.» 

r.o.rt>n 

49.126 

l,0ftt.820 

19,143 
480.400 
31,700 
00,832 
10,039 

1,292,241 

1,844.550 
1,601 
029,821 
34, 4.W 
31.952 
86,405 

+  <82;ao» 

+  1,091 
4-  08,004 

-  9.150 
+  28.014 
+       22. 478 

McKlnley  

800,362 
35.500 
7.5.635 
40.860 

.'i00,917 
43,000 
3,038 
64,017 

1,541.781 
0,106,785 

1,452.325  ;  1,049.933 
11,004,499  1  t2, 190,231 

1.964.713 
1^688,980 

2,628,080 
18,882,128 

4-  004,246 
+•1,108,149 

Like  most  of  the  coals  of  the  Rocky  Mountain  rc<j;ion,  llie  coals  of 
New  Mexico  are  of  Cretaceous  age  and  vary  from  li^nit^  to  anthra- 
cite.  The  anthracite  areas  are,  however,  t  hose  in  which  the  coal  has 

been  locally  motainorphoscd  ])y  volrnnic  intrusion.  The  production 
of  anthracite  from  the  Territory  does  not  amount  to  50,000  tons  a 
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year.  in  Colorado,  the  known  producing  areas  of  New  Mexico 
occur  in  somewhat  widely  separattnl  loi^alities.  The  Raton  field,  in 
Colfax  County,  which  is  the  southern  end  of  the  same  field  in  Colo- 
rado; the  Durango-Gallup  field,  which  extends  from  Durango  south- 
ward through  Rio  Arriba,  San  Juaiiy  and  McKinley  counties  to  Gallup 
and  ^^<>unt  Taylor,  and  embraces  a  number  of  disfricls,  of  which  th(» 
Gallup,  the  Monero-Luniberton,  anfl  tiic  Kruitiaiid  are  the  principal 
producers;  the  Los  Cerrillos  and  Tejon  areas,  in  Santa  Fo  County,  and 
the  Whiteoaks  field,  in  Idncoln  County,  make  up  the  principal  pro- 
ducing areas  in  the  Teiritoiy.  A  considerable  amount  of  oevelop- 
ment  work  is  now  bein^  carried  on  in  the  Raton  district  ,  and  this  is 
expected  to  prove  of  decided  importance  in  the  future.  Some  of  the 
coals  of  New  Mexico  are  true  coking  coals,  and  a  considerable  (juan- 
tity  of  coke  is  made  each  year.  The  majority  of  the  coals  of  the 
Territoiy,  however,  helong  to  the  ''black  lignite/'  or  subbituminous 
class. 

At  the  present  time  this  field  is  attracting  a  great  deal  of  attention, 
and  it  seems  probable  that  extensive  developments  will  be  un  1(  i- 
taken  in  the  near  future.  Already  the  Denver  and  Uio  Grande  Kaii- 
road  has  built  a  standard-ga^c  line  southwest  from  Durango,  Colo., 
•  to  Farminffton,  N.  Mex.,  and  there  are  persistent  rumors  that  the 
Southern  racific  will  build  north  through  this  field  to  Denver.  In 
the  Raton  district  new  areas  have  been  recently  opened  up  by  the 
building  of  the  St.  I>(Ouis,  Ko(  ky  Muuntam  and  Pat^ilic  Railway.  This 
line  has  been  surveyed  westward  toward  the  Durango-Gallup  field. 

A  ^at  quantity  of  the  coke  demanded  b^^  the  smelters  or  metallic 
ores  in  the  southern  part  of  the  Territories  of  New  Mexico  and 
Arizona  is  shipped  from  distant  points,  such  as  Pennsylvania  and 
West  Virginia,  and  even  from  foreign  countries  by  way  of  San  Fran- 
cisco. This  is  sifjnilicanl  of  tiie  fact  that  the  production  of  coke  in 
tlie  Southwest  is  far  below  the  demand. 

During  1905  a  geological  sun c y  was  conducted  around  the  east  side 
of  the  Durango-Gallup  coal  field  from  Durango, Colo.,  southward  and 
westward  to  Gallup,  N .  ^^ex.  The  following  3'ear  a  survey  was  made 
around  the  opposite  side  of  the  basin  from  Dnrango.  (>>!o..  southward 
by  way  of  Galiup  to  Zuni  Salt  Lake,  New  Mexico.  Tliis  is  the  largest 
coal  area  of  the  Territory,  and  comprises  about  13,000  square  mues; 
about  one-seventh  of  the  field  lies  m  Colorado  and  the  remainder  in 
New  Mexico.  More  than  half  of  this  immense  field  consist  -  nf  workable 
coal  lands,  and  the  details  of  the  surveys  are  publislied  in  Bulletins 
No.  285  and  No.  31t>  of  the  I'nited  States  Geological  Survey. 

The  first  record  of  coal  production  in  New  Mexico  is  that  contained 
in  the  initial  issue  of  the  yolume  Mineral  Resources  of  the  United 
States,  which  covered  tlie  calendar  year  1882.  In  that  year  the 
reported  output  was  1. 'ST, 002  tons,  or  about  6  ix^r  cent  of  what  it 
was  in  1007.  indicatinj^  ^hjif  in  years  the  coal  produetion  of  New 
Mexico  has  inereased  more  than  10  limes.  Tlie  annual  production 
since  1882  is  given  on  a  preceding  page,  in  the  table  showing  the 
production  of  coal  in  the  United  States  from  the  earliest  times  to  the 
close  of  1907.  In  this  period  the  total  production  has  amounted  to 
22,325,432  short  tons,  which,  includin<:  mining  and  other  loss,  repre- 
sents a  total  exhaustion  of  about  33,000.000  tons. 

According  U>  the  estimate  of  Mr.  M.  R.  Caiu}>l»ell,  the  original  coal 
suppl}^  in  the  Territory  of  New  Mexico  was  103,780,000,000  tons,  so 
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that  the  exhaustion  to  date  represents  approximately  0.02  of  1  per 
cent  of  the  original  supply.  The  production  in  1907  was  equal  to 
nearly  12  per  cent  of  the  entire  production  to  the  close  of  that  year, 
while  the  coal  left  in  the  ground  is  nearly  65,000  times  the  production 
in  1907  and  oyer  40,000  times  the  exhaustion  represented  bj  that 
production. 

NORTH  CAROLINA. 

No  coal  production  was  reported  from  North  Carolina  in  either  19()G 
or  1907.  The  output  from  the  Cumnock  mines,  which  had  decreased 
from  23,000  tons  m  1902  to  17,309  tons  in  1903,  7,000  tons  in  1904, 
and  1,557  tons  in  1905.  ceased  entirely  in  innr>. 

There  are  two  aretus  in  North  Carohna  in  wliich  coal  occurs.  Both 
of  these  are  found  in  the  Triassic  formation,  and  are  of  the  same 
geologic  age  as  the  Richmond  coal  basin  of  Virginia.  Tlie  two  areas 
are  known  as  the  Deep  River  and  the  Dan  River  fields,  being  named 
from  the  two  rivers  which  drain  them.  The  only  productive  beds  in 
recent  years  are  those  in  the  Deep  River  distnct,  in  Chatham  and 
Moore  eoimties. 

The  production  during  the  five  years  from  1901  to  1905,  inclusive, 
with  the  distribution  of  the  product  for  consumption,  will  be  found  in 
the  foUowing  table: 


Distribution  of  the  coal  product  of  North  Carolina^  1901-1906,  in  short  tons. 


Ymt. 

Loaded 
at  minefl 
foralilp- 

Sold  to  1 
local    1  Used  at 
trade    minea  for 
aadoaed  lAcam 

by  em-  landhMt. 

ploy«M.  j 

Total 
quantity. 

Total 
value. 

Aver- 
age 
price 
per 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Averag* 
number 
ofem- 

1901  



1904  

IQOB  

Ill,  t':''< 
■M.  iOC) 
14.429 

i,m 

461 

lUU 
87 
300 
1,006 

2,000 

2,m 

2,793 
2,100 

\2.im 

23.  OCK) 
17.31>J 
7,000 
1,«87 

S15.000 
34, £00 
25,300 
10,500 

2,m 

SI.  25 
1.50 
1.47 
LSO 
Lj» 

300 
285 
264 
340 
tt 

25 
40 
49 
25 
15 

The  United  States  census  of  1840  stated  that  a  pi*bduction  of  3  tons 
was  obtained  from  North  Carolina  in  that  year.  Tliere  is  no  evidence 
of  liny  other  production  prior  to  tlie  rivi!  wmf,  wlien  the  necessities  of 
the  Confederate  government  were  pariiy  relieved  by  coal  obtained 
from  this  region.  After  the  war  the  production  fell  off  for  several 
years,  and  from  1874  to  1879  none  was  reported  from  this  area.  Tlie 
Cumnock  or  Egypt  mines  were  reopened  m  1889,  and  were  producing 
each  year  from  that  time  until  1906. 


NORTH  DAKOTA. 


Total  production  in  1907,  347,760  short  tons;  spot  value,  §560,199. 

All  of  the  mineral  fuel  protluced  in  North  Dakota  is  brown  lignite, 
extensive  beds  of  which  underlie  the  jp-eater  part  of  the  western  hair 
of  the  State.  This  lignite  is  not  a  hifzli-gracie  fuel  for  heatin«:  piir- 
pose-s,  and  until  1906  such  mining  ()})erations  as  were  carried  on  were 
for  the  purpose  of  supplying  ranchmen  who  had  no  other  fuel.  Since 
that  time,  however,  production  has  been  stimulated  somewhat 
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throTigh  the  art  nf  the  North  Dakota  le^slature  which  compelled  the 
use  of  the  Nortli  Dakota  Ugnite  in  all  State  buildiTK's  and  institutions. 
It  is  possible  that  the  distress  amon^  the  iuha  hit  ants  of  the  State 
during  the  severe  winter  of  1906  ana  1907  was  partly  due  to  tlxis 
l^islatioiii  as  on  account  of  the  compulsory  use  of  Uua  fuel  in  the 
S&te  institutions  the  dealers  in  coal  did  not  have  a  laige  enough 
supply  to  meet  the  requirements  occasioned  by  the  severe  weather  of 
that  winter. 

It  has  been  said  that  li^te  bums  without  heat,  and  while  there 
seems  to  be  exoeDent  promise  of  utilizing  this  North  Dakota  product 
for  the  generation  or  power  through  gas  producers,  there  may  be 
some  question  as  to  the  wisdom  of  compelling  its  use  for  heating 

purposes. 

Stiniuluted  by  the  sovcn?  wint^^r  of  1906  and  1907,  the  production  of 
lignite  in  North  Dakuta  m  1907  showed  an  increase  of  42,071  short 
tons,  or  13.76  per  cent  in  (quantity,  over  1906,  with  an  increase  of 
$108,817,  or  24.11  per  cent,  m  value. 

The  number  of  men  employed  in  the  lignite  mines  of  the  State  in 
1907  was  562,  who  workful  for  an  average  of  223  days,  as  compared 
with  488  men  for  an  average  of  209  days  in  1906.  The  average  pro- 
duction per  man  was  619  tons  in  1907,  against  020. 4  tons  in  1906, 
while  the  daily  production  for  each  employee  decreased  from  3  tons 
in  1906  to  2.78  tons  in  1907. 

The  ntnnber  of  mining  machines  in  use  incrensod  from  0  in  1905  to 
11  in  19()t)  and  12  in  1907,  while  the  machine-mined  product,  which 
deitrea«ed  from  97,789  tons  in  1905  to  97,035  tons  in  1906,  increased 
to  136,700  Urns  in  1907. 

The  statistics  of  production,  by  countieSi  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  thefollowing 
tables: 

• 

Coal  production  of  JVortft  DdttOa  in  190S  and  1907,  6y  eowiHu,  in  sfiorl  tons. 


Coonty. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trsdo 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  beat. 

Total 
quantity. 

Total 
value. 

Aver- 
a^ 
pnce 

im. 

Aver- 
age 
num- 
ber of 
days 
active. 

AviTlAgl! 

number 
of  em- 
plogrMt. 

16,289 

n,m 

6,856 
6,2«) 
79.704 
17,784 

l,fH5 

50 
1,000 
2,438 
834 

23,194 

63,785 
130.962 
96.703 
1,045 

$37,000 

80,900 
202,402 
129.a'i8 
1.933 

SI.  00 

1.27 
1.67 
1.33 
1.84 

176 
254 
301 
240 

SO 
74 
195 
US 

Total  

189,  739 

lll,ii3i) 

4,312 

; 

1.54 

209 

488 

1007. 

Stark  

^N'  14  rij .     

Other  couotiM  «  

5,000 
55,383 
46,308 
111,717 

i  40 
i2,  \hO 

2,071 

50 
4.00O 
1,8.X) 
5,450 

10,600 

71 . 5»V? 
rj4.214 

IX.i,  T^i 
•2.071 

W.7?>7 
241.  iV) 

mtui 

2.636 

SI.  40 

1.39 
1.9«) 
1.44 
1.27 

125 

250 
203 
267 

«r 

U4 

l-S 

8t8,a06 

118,108 

ll,afiOl  S47,7W 

1.61 

M2 

a  Burtalgta,  Fmrn"^.  McLean,  and  WUUams. 
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The  .statistics  of  product  ion,  by  counties,  during  the  last  live 
years,  with  the  increases  and  decreases  in  1907,  as  compared  with. 
1906,  are  shown  in  the  following  table: 


GmI  produetian  of  North  Dakota^  1903-1907 ^  ky  countwi,  in  tkort  torn. 


Incrcaaj 

Coonty. 

1908. 

1901 

lOOSw 

1901 

1907. 

( +  t  or  de- 
creas*'  (— ). 

1907. 

BaiMiEti  

104,885 

93.070 

74,SS7 

8S<3D7 

138.008 

+ 

40.305 

3.98$ 

13,100 

15,510 

8,005 

0.660 

1,655 

13,  no 

10.003 

20,100 

28,104 

10,600 

13.504 

Stork  

46.704 

12,744 

40,417 

88,786 

71,563 

+ 

7.7T8 

Wftixl  

M.081 

87.700 

137,542 

120,9Be 

124,214 

+ 

3,2St 

WilUama  

9.185 

o.aoB 

4,431 

5,400 

900 

KmnuMw  

2. 100 

4,600 

2,«05 

3,400 

1,343 

•2,045 

a2,871 

+ 

630 

Total  

278.  IV4.5 

2:\.'.m 

317.542 

305,680 

347,760 

42,071 

Total  vftluo  

1418.005 

$3«».0a2 

1424. 778 

5451.382 

+ 

$108,817 

a  locludes  Emmoos  County. 


Almost  tho  entire  western  half  of  Xorth  Dakota  is  underlain  hy 
beds  of  lignite,  which  vary  in  thickiit  ss  from  a  few  inches  to  .33  feet. 
While  in  many  cases  the  Hgnite  is  local  in  its  development  and  can 
be  identified  for  not  more  than  2  or  3  souare  miles  of  territory,  there 
are  cases  in  which  the  extent  of  the  beds  is  much  greater.  Detailed 
investigations  of  the  lignite  in  the  Glendive-Motlora  coal  iii  ld  of 
eastern  Montana  and  western  Xorth  Dakota  has  proved  conclusively 
that  the  individual  beds  could  be  traced  much  farther  than  was 
formerlj  supposed.  Mr.  Carl  D.  Smith  reports  one  of  these  beds 
which  was  actually  traced  a  distance  of  12  miles,  shownng  workable 
tliickness  throughout.  Other  betls  have  been  correlated  over  the 
field  for  great  distance.*^.  Tlie  State  geoh>gist  of  North  Dakota 
reports  oiu'  lie<l  as  having  been  traeeil  by  liini  for  a  distance  of  24 
mdes,  and  tiie  idea  that  all  of  the  beds  were  loeai  in  character  was 
probably  given  currency  through  lack  of  detailed  work,  and  in  pre- 
vious volumes  of  Mineral  Resources  of  the  United  States  it  has  l)eon 
vstafed  tlijit  enses  were  rare  in  which  an  individual  bed  could  be 
traced  or  identified  over  more  than  2  or  3  miles  of  territory. 

According  to  the  reports  of  the  vState  Geoh)gical  Survey,  97  town- 
ships contain  in  some  part  of  their  area  at  least  one  bed  of  lignite  7 
feet  or  more  in  thickness,  while  at  least  100  other  townships  contain 
beds  from  4  to  7  feet  thick.  The  licjnite  is  generally  well  exposed 
along  such  streams  as  Big  and  T.ittle  Missouri,  Knife,  Heart .  and 
Monse  rivers.  Mining  is  carried  on  to  some  extent  at  most  t)f  the 
towns  alotig  the  Northern  Paciiic  Kailway  west  of  Alandan,  on  the 
Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  in  the  Mouse 
River  VaUey,  and  also  north  of  Bisn  i.i  i  ck,  and  to  a  small  extent  alons 
the  Great  Northern  Railway  near  Minot  and  Williston.  The  tntrd 
area  underlain  by  lignite-bearing  beds  is  estimated  to  be  35,000 
square  miles. 

Tiic  lignite  is  brown  and  generally  woody^  antl  as  it  comes  from 
the  mine  contains  about  40  per  cent  of  moisture.  Upon  exposure 
to  the  atmosphere  the  lignite  loses  some  of  this  moisture,  and  as  a 
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ro'jult  it  "slacks"  or  cnimMos  to  pieces.  If  exposed  indefinitely  it 
breaks  down  to  a  fine  powder,  willi  jirobably  considerable  oxidaiioa 
ami  loss  of  volatile  combustible  matter. 

On  account  of  its  heavy  percent-age  of  moisture  and  rapid  disinte- 
gration on  exposure  it  does  not  stand  trans|)ortation  well,  and  conse- 
quently its  field  of  usefulness  is  limited.  So  far  its  principal  use  has 
been  to  supply  fuel  to  the  settlors  <>n  the  treeless  plains  in  the  western 
part  of  the  State,  and  for  this  piu  j)obe  it  has  been  mined  in  a  erudo 
way  in  almost  every  counu  in  the  lignite-bearin''  area.  Connuer- 
ctal  mines  are  situated  on  the  lines  of  railway,  ana  these  supply  the 
towns  of  t1\e  State  with  fuel  for  domestic  purpost^  and  for  use  under 
steam  boilers.  On  account,  however,  of  liu>  larp:e  percentaj^e  of 
moisture  eontaine<i  in  the  lignite  it  has  dilliculty  in  meeting;  conijie- 
tition  with  Pennsylvania  and  West  Virginia  coals,  which  iind  their 
wav  into  this  country  via  the  Great  Lakes. 

Lisnite  has  doubtless  been  niined  and  used  in  North  Dakota 
rancnmen  and  others  since  the  time  w^hen  North  Dakota  was  a  Terri- 
tory, but  it  was  not  until  1SS1  that  any  record  of  production  was 
obtained.    This  was  j>ublished  in  the  volume  of  Mineral  Resources 
for  that  3'ear.    The  production  since  1884  is  given  in  the  table  on  a 

E receding  pa^e  showmg  the  production  of  coal  in  the  United  States 
rem  the  earhest  times  to  the  close  of  1907. 

OHIO. 

Total  production  in  1907,  32,142,419  short  tons;  spot  value, 
$35,324,746. 

Early  in  1908  Mr.  George  Harrison,  chief  inspector  of  mines  for 
the  Statf  of  Ohio,  estimatt d  that  the  total  production  of  tlie  State  in 
1907  had  been  about  3(),UUU,0UU  tons,  which  wouKl  huxr  Im-cu  ecjuiva- 
lent  to  an  increase  of  something  less  than  10  per  cent  over  that  of 

1906.  The  complete  statistics  for  1907  show  that  Mr.  Harrison's 
estimate  was  conservative,  as  the  actual  increase  in  production  was 
more  than  2,000,000  short  tons  in  excess  of  his  r  stimate,  and  the  pro- 
duction for  the  year  showed  an  inen>ase  of  4.410,779  short  tons,  or 
15.91  per  cent  in  quantity,  and  of  84,978,100,  or  10.4  p<  r  cent  in 
value  over  that  of  1906.  As  was  general  throughout  the  coal-mining 
States  in  1907,  the  industry  in  Ohio  was  not  affected  by  labor  troubles 
or  strikes  of  any  conse<iuence  tenilin<x  to  materially  curtail  (lie  out))ut. 
Mininix  in  the  Hoekini^  Valley  district  wiis  inlernipted  for  a  while 
during  the  spring  montlis  by  disastrous  floods,  hut  this  interruj)tion 
did  not  result  in  serious  loss  to  the  mines.  The  car  sup|)ly  was  more 
satisfactory  than  in  some  of  the  other  States,  the  transportation 
companies  seeming  to  meet  for  the  most  part  the  demands  made 
upon  them.  The  average  prices  throughout  the  year  were  satis* 
factory  to  the  operators. 

Of  the  29  counties  in  tlie  blatc  in  whieh  coal  was  produced  in 

1907,  19  reported  aii  increased  production  during  the  year,  and  in  10 
the  production  decreased.  The  principal  increases  were  in  Belmont 
County  (1,941,323  short  tons)»  Guernsey  (697,088  tons),  Athens 
(559,620  tons),  Tuscarawas  (383,648  tons),  and  Perry  (343,569 
tons).  The  effects  of  the  lloodq  in  the  Hockinp:  Valley  reprion  are 
shown  by  the  fact  that  Hocking  County's  production  decreased 
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144,531  tons.  This  was  the  largest  decrease  iu  any  one  county  in 
the  State.  The  next  largeat  decreastis  were  in  Meigs  County  (98,932 
tons)  and  in  the  combined  production  of  Noble  and  Scioto  counties 
(86,556  tone). 

The  number  of  men  emploj^ed  in  the  coal  mines  of  Ohio  increased 
frnin  45,43S  in  1906  to  4fi.sr^3  in  1907.  The  avprn^^o  tiilmber  of  work- 
ing days  in  1906,  owing  to  the  suspension  of  Work  pcndiiii^  the  arrangi^- 
ment  of  the  wage  scale,  was  only  167,  while  in  1907  the  average 
Working  time  was  199  da^.  Tlie  average  production  per  man 
shows  that  while  the  working  time  vrea  reduced  in  1906,  the  men 
worked  \vith  greater  pner«]:y  during  the  time  the  mines  were  operated, 
the  average  (laily  production  per  man  ha\nnf^  increased  from  3.3.5 
in  1905  to  3.65  m  1906,  and  fell  otf  in  1907  to  3.45  tons.  Fur  the 
year  1907,  however,  there  was  a  larger  production  per  man  than  in 
either  of  the  preceding  years,  this  average  amounting  to  686  tons  in 
1907)  as  compared  with  610.3  tons  in  1906  and  588.9  tons  in  1905. 
As  in  the  other  States  where  coal  mining  is  carried  on  under  ;v_'rf  p 
ments  \vnth  the  United  Mine  Workers  of  America,  the  mines  of  ( )hio, 
with  only  a  few  exceptions,  \vere  opt  juted  8  hours  a  day.  in  1907 
there  were  490  mines,  employing  44,733  men  out  of  a  total  for  the 
State  of  46,833,  which  were  operated  on  the  8-hour  basis.  There 
were  4  mines,  employing  53  men,  that  worked  9  hours,  and  2  mines, 
emj  lnving  31  men,  that  worked  10  hours.  There  were  2,016  men 
whose  time  was  not  rejxirted. 

Ohio  continues  to  lead  all  other  coal-producing  Sates  in  the  percent- 
age of  the  total  product  which  is  mined  by  the  use  of  machines.  The 
statistics  of  1907  show  that  there  were  1,328  machines  in  use,  while 
the  machine-mined  proiluct  amounted  to  21,813.616  short  tons^  or 
77.29  per  cent  of  the  total  output.  In  there  were  1,2').')  maehmes 
in  Uiic,  and  the  niat  hine-niiiied  product  amounted  to  20,004.410  short 
tons,  or  72.14  per  cent  of  the  total  output,  while  in  1905  there  were 
1,041  machines  in  use,  by  which  16,888,417  short  tons  of  coal,  or  66.1 
per  cent  of  the  total,  were  mined.  (  >f  these  machines  109  were  of  the 
pick  or  punclicr  typo,  1 ,213  were  rliain  breast,  and  6  were  lonp:  wall. 

The  casualty  statistics  for  Oliio,  as  reported  by  Mr.  George  Harri- 
son, the  State  mine  inspector,  show  that  there  were  153  men  kiUed 
and  662  injured  in  the  coal  mines  of  Ohio  during  1907.  There  were 
only  3  deaths  due  to  explosions  of  gas;  94  men  were  killed  by  faUs 
of  roof;  3  by  falls  of  coal:  16  by  mine  cars;  6  by  motors  and  mining 
machines:  2  by  prematurt-  explosions;  11  by  electric  wires,  and  18  by 
other  causes.  The  death  rate  per  1 ,000  employees  was  3.27,  the  num- 
ber of  tons  of  coal  mined  for  each  life  lost  t)eing  210,081. 

The  strike  records  of  1907  show  that  during  the  year  6,367  men 
were  idle  for  an  avera£;e  of  1 7  days,  the  total  time  lost  not  being  suffi- 
cient to  materially  anect  the  production. 
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The  statistics  of  f>ro<luction,  by  counties,  in  1906  and  1907.  u  itli  the 
disiributioii  of  tlie  product  for  consumption,  are  shown  in  the  following 
tables : 

QhU  produdian  i^  Okm  tn  1906  and  J907,  by  oottntia^  in  short  ton*, 

leoe. 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
witii  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
akown  in  the  following  table: 


Coal  produetian  of  Ohio,  290S-J9C7,  6|f  eouatUt^  in  $hofi  loiu. 


Jner^sc  ( \  i 

IflOB. 



IMM. 

"r 

i. 

3,  -t-' }.  >X,s 

3,:!'Ji.  11.'. 

.T.(X)1,44S 

4.(K1.1.07t 

4.. ■■.(,2, 1. 1*4 

-1. 

;v.fi,  t^20 

;i.  17^, 

;i,97.T,*»N> 

4. 2ii«i.  St'..'. 

«.  2ns.  1  ss 

1 ,  '.>4 1 ,  .'J2.'i 
171.34'.* 

2 '.  J,  i40 

■j:i:>.  din 

227.  r,  1 7 

I'd',,  7i:i 

:itil.\x>l 

m:.:vi'> 

H\\.\2r> 

fi<t7,  417 

7(i'.)..M.'i 

1(12.  ()l>s 

■).>4.(K1S 

;!44 

;iM.7'.2 

4ii;i.(j|.^ 

i  VI ,  41  ."i 

0*IUa  ,  

20,  r'.42 

2.'.,i.4.^ 

47,  4'ri 

.X.'),  I'.t.'t 

i2.;VH> 

fiufriisi'y  

1',  77*.,  M>9 

A,  1J4,  ;if-> 

2.1)19,704 

,S.27:i,s.'iN 

;i.y7u,'.r2l 

«;y7,(is;i 

2ii4.  7. lit 

.Vkh.  17S 

2sf),2;L' 

w. 

+ 

2IO.fKiS 

HiH'iciri);....  

'J,  .yhi.  4]  1) 

2,  17i>.  -HL' 

1 ,  tliil .  017 

1 ,  7'J.'i,  1 1 2 

1 .  ♦'.4s, 

1  44.  ->.H 

.id,  ,V2^ 

■2(t.97,'. 

.'^y.  4t>.". 

'2'2,  lU'i 

— 

I7.:«K) 

s!,92:{ 

L\  -11  1  .  147) 

l,<^:ii.,  4'-l 

l.'2.s4.>-77 

Jcfffsnnn   

2.  174.  211 

2,  41'..  IL'--' 

:i,  2l><l.  .'i7ri 

4,  .'il.'j.  42f! 

■).  ."i2S,  OiHj 

12.  .'i.st; 

:>-'^.i'7,i 

I7".l.  .'4t. 

177,  14.". 

24:!,  (^27 

1 

+ 

S7.7>ln 

1  Hi.  Kis 

117,<is9 

94.  ;U"'. 

.M«-.lill:l  

.Vi.  (l-lti 

7;j.  1  l!i 

4t'..ii7l 

27,l>4.v 

1S7),  HW. 

•iiy.  liu 

421t,  4:!.'. 

'',A\  1.  .ML'i 

lts,?<.t2 

l7H,7t>'. 

22;(.  iC. 

:-t'2l,  7'.u 

Its,  InM 

Muskingum  

L'si.(;4'.* 

2") 7,  4!K 

l'N.;i(.i4 

2-'<2.  :<-is 

411.  121 

l.'U.  77.'5 

■J.  7:4t.->:' 

2,4.i7,s-J4 

2,2'.r.l.  41'.* 

2.7o7.>s 

2.'tM.  M7 

Mi.  :■>:>[) 

101  ,  ll.'id 

<4,  I7S 

<Hi.  41.7 

4*  .2 

LUX'S 

7' A,  li:i 

''is.  r)*il 

I()s.2'20 

■IL'.  11^ 

1M.2I6 

l(M.2:i«i 

20 

'rriii:iliuU  

12,  <KKl 

1,.^7.". 

l.fXK) 

l,27't,i.(l. 

],.V.2.0<.' 

1. 4i:i.  7'.i 

l.7<>7. 

-l- 

.■{.s.'-f,  ms 

2l)>..(122 

L>2!,,  417 

2 III.  '.)V4 

2.')!.. "2*1 

+ 

;.4,> 

^N'a^hiiii^On  

.'i, 

'.1.  :.7-.l) 

1 .  424 



2ia,<i.il 

29,771 

NoMr  ,  

90,9G3 

178,060 

401.316 

314,761 

Small  minM.....   

13.536 



18,661 

27,763 

88,955 

blll,3l» 

+ 

22,435 



■J  1. 

21,  4<)(  1.22(1 

2.'..  .V,2. 

27.7'<l.i';n 

:(2.  142, 

4- 

4.  Iin,  771* 

i'uisU  v»lue  

-1-^,^76,  itMi 

•  No  production  In  Moblo  County.  h  indudM  production  of  llonme  County. 


The  areas  in  Ohio  now  or  formerly  underlain  by  coal  are  estimated  at 
12,660  square  miles.  Much  of  the  coal^  however,  has  been  exhausted, 
and  the  workable  areas  at  the  present  time  are  much  below  this  fi^re. 
Tlic  coal-bearing  formations  contain  at  least  16  different  coal  beds 
witliiu  thi.<:  State.  Of  thrsc,  6  are  important  and  have  been  developed 
on  a  liir;;!'  scale,  while  the  otluT  10  liave  been  developed  principally  by 
small  luiiu's,  a  large  part  of  the  output  of  which  is  sold  for  local  con- 
sumption. The  important  productiye  beds  are  the  Block  (Sharon 
coal)^  or  No.  1 ;  Wellston,  or  No.  2;  Lower  Kittanning,  No.  5;  Middle 
Kittanning,  No.  6;  Upper  Freeport,  No.  7,  and  Pittsourg,  No.  8. 

Some  of  the  coals  of  Ohio  are  celebrated  for  cc^rtain  uses.  That  of 
the  Hocking  Valley  region,  which  is  contained  in  Perry,  Atlicn.s,  and 
Hocking  counties,  is  a  free,  open-burning  coal,  highly  regunled  as  a 
steam  and  domestic  coal,  but  more  popular  as  a  furnace  fuel,  for 
which  purpose  it  is  used  raw.  The  Hocking  Valley  coal  belongs  to  the 
Midtlle  Kittanninir.  or  No.  G  bed.  The  No.  7,  or  t'j)j)or  I  rceport, 
which  i.s  mined  in  Muskingum,  Gallia,  Lawrence,  and  (iiienisey  coun- 
ties, and  in  portions  of  Perry  County,  is  a  high-grade  steam  fuel  and 
would  make,  except  for  its  liigh  contents  of  sulphur,  &ii  excellent  coke. 
On  account  of  tlie  high  sulphur,  howcTer,  no  coke  is  made  from  this 
coal  in  the  State.  The  Pittsburg  bed,  or  No.  8  of  the  State  series,  lies 
in  iTeifeison,  Harrison,  Belmont,  Guernsey,  Athens,  and  .Meiga 
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counties.  It  is  the  base  of  the  upper  coal  measures  in  the  State,  and 
is  the  most  important  of  ail  the  beds  within  these  measures. 

Coal  No.  1,  or  the  block  coal,  is  mined  in  the  northeastern  counties 
of  the  State,  especially  in  Summit,  Stark,  Trumbull,  and  Mahoning 

counties,  ana  a  small  quantity  in  rnrtnii:e  County.  This  coal  is  very 
pure  and  is  used  principally  m  making  pi^^  iron,  for  which  it  is  used 
m  itii  raw  state  in  the  blast  furnace,    ft  was  this  coal  which  first  sup- 

Elanted  charcoal  in  the  blast  furnaces  of  the  State.  It  is  dry,  free 
umin^,  and  does  not  coke.  The  MassiUon  coal,  highly  prized  for 
domestic  purposes  in  Cleveland  and  other  cities  on  the  JLeJEes,  is 
obtained  from  this  bed.  The  Wellston  bed,  wliich  Hes  above  the 
block,  is  the  most  important  producin«:  bod  in  the  southern  portion  of 
the  State.  The  mines  in  Jackson  County,  at  Jackson  and  W ellston, 
are  worked  on  this  bed. 

One  of  the  early  reports  published  by  Ohio  states  that  in  is.is 
there  were  119,952  short  tons  produced  from  the  coal  mines  of  the 
Stnte,  It  Ls  probable  that  some  coal  was  mined  in  Oliio prior  to  that 
date,  but  we  nave  no  rt^cord  <»f  sucli  production.  The  Lnited  States 
census  of  1840  credited  Oliio  with  an  output  of  140,536  tons.  The 
census  of  1850  did  not  consider  the  coal-mining  industry,  and  the 
next  report  we  have  of  coal  production  in  the  State  was  that  of  the 
census  of  ISOO,  wliich  recoraed  an  output  of  1 ,2()o.r)()0  sliort  tons. 
TIh»  pnxkiction  since  1S3S  is  eiven  in  the  table  on  a  precedin<r  pa^re, 
show  iiig  the  production  t)f  coal  in  the  United  States  from  the  earliest 
times  to  the  close  of  1 007. 

Mr.  Marius  R.  Campbell,  of  the  U.  S.  Geological  Sunrey,  in  his 
report  on  tlie  coal  fields  of  the  United  States,  estimates  that  there 
were  80. 028.000, ()()()  short  tons  in  the  original  coal  supply  of  Ohio. 
The  total  production  of  the  State  to  tlie  close  of  l'.»07  was  41)2, 709.. '^58 
ioi\s,  of  wTiich  the  production  in  lliat  year  amounted  to  a  little  less 
than  7  per  cent.  The  total  output  to  the  close  of  1907  represents 
an  exhaustion  of  739,000,000  tons,  or  somewhat  less  than  0.9  of  1  per 
cent  of  the  estimated  original  supply. 

OKLAHOMA. 

Total  production  in  1907,  3,642,658  short  tons;  spot  value, 

$7,433,914. 

Since  the  report  for  1906  was  published  the  area  included  wiihin 
the  Territory  of  Oklahoma  and  the  Indian  Territory  has  been  oigan^ 
ized  and  admitted  into  the  Union  as  the  State  of  Oklahoma.  As, 
however,  the  entire  coal-producing  district  is  included  in  what  was 
Indian  Territorr,  the  production  of  Oklahoma  is  coordinate  with 
what  was  the  production  of  Indian  Territory, 

The  new  State  began  history  of  coal  production  with  a  iu>te- 
worthy  increase  oyer  that  of  Indian  Territory  in  1906,  when  the  out^ 
put  amounted  to  2,860,200  short  tons,  valued  at  $5,482,366.  Com- 
pared  with  this,  the  production  of  1007  showed  an  increase  of  782,458 
tons,  or  27. 3()  per  cent  in  quantity,  and  of  ?1  ,\)r>\ ,F,4H,  or  35.6  per  cent 
in  value.  There  were  only  three  Slates  whose  percentage  of  increase, 
in  1907  over  1906  exceeded  that  of  Oklahoma.  These  were  Michip;an, 
whose  production  increased  51  per  cent;  Arkansas,  which  had  an 
increase  of  43.3  per  cent,  and  New  Mexico,  with  an  increase  of  33.8 
per  cent.  As  was  the  case  in  Arkatisfus,  the  coal-mininj^  industry  of 
Oklahoma  in  1907  was  one  of  the  most  prosperous  in  the  histoiy  of 
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that  coal-piodiicing  region,  for  the  increased  production  in  1907  was 
acconipamed  by  an  aavance  in  the  average  price  per  ton — from 
$1.92  in  1906  to  $2.04  in  1907.  The  canditions  affecting  the  industry 
in  Arkansas  and  Oklahoma  have  been  referred  to  in  the  discussion  of 
the  production  of  Arkansas  and  need  not  be  repeated  here,  the  f  alling- 
off  in  the  profhiction  of  prtroloiim  in  Texas,  and  the  constant  !i<1vunce 
in  the  pncf  of  oil  liavint;  naturally  created  a  better  ileniand  for 
Arkansas  and  Oklaiioma  coals  in  the  territoiy  tributaiy  to  the  coal 
fields  of  those  States.  Unless  the  conditions 'change  in  this  respect, 
the  production  of  this  regjion  may  be  expected  to  increase,  provided, 
of  course,  that  nornsnl  iTidustrial  eonditioiLs  obtain.  During  the  first 
part  of  1907  the  industiy  suffered  materirtllv  from  insiiflieient  car  sup- 
ply, and  this  was  by  no  means  exceptional.  Tlie  influences  of  the 
money  disturbance  were  felt  principally  here,  as  in  some  of  the  other 
States,  in  the  unwillingness  of  men  to  accept  payment  for  wages  in 
anything  but  actual  cash,  but  this  does  not  seem  to  have  niateriallv 
affcrted  the  production.  One  of  the  evils  existinf^  in  the  State  Avliioli 
does  ail'ect  trie  quality  of  the  product  is  the  j)ractice  of  .shooting  coal 
from  the  solid,  wliicn  produces  an  excess  of  slack  or  fme  co^,  for 
which  there  is  no  profitable  market. 

The  number  or  men  employed  in  the  coal  mines  of  Oklahoma  in 
1907  was  8,398,  who  worked  an  average  of  216  days,  compared  with 
8,251  men  for  an  avera^o  of  166  days  in  1906  during  which  year 
there  \v(Me  7.372  men  idle  during  a  period  of  suspension,  these  men 
being  idle  an  average  of  72  daj^s.  The  total  time  lost  m  1900  was 
equivalent  to  40  per  cent  of  the  total  time  made.  In  1907  theie  were 
669  men  idle  for  an  average  of  26  days,  and  the  total  time  lost  was 
equivalent  to  a  little  less  than  1  per  cent  of  the  time  woiked.  The 
average  proiluetion  per  man  in  1!)()7  was  434  toiLs,  as  against  346.6 
tons  in  1906,  and  379.2  tons  in  1905.  Tlie  average  daily  production 
per  man  was  2.01  tons  in  1907,  against  2.09  tons  in  1906,  and  2.02  tons 
m  1905.  Practically  all  of  the  mines  of  the  State  are  operated  on  the 
basis  of  the  8-hour  day. 

Tlie  derline  in  the  use  of  mining  machineiy  in  Oklahoma,  referred 
to  in  tlie  reports  for  1905  and  1906,  continued  in  1907,  and  this  was 

{robably  due  to  the  prevalent  practice  of  "shooting  from  the  soUd." 
n  1902  there  wss  a  total  machme-mined  product  in  Indian  Territory 
of  119,195  short  tons.  In  1905  the  machine-mined  tonnage  had  fallen 
off  to  40,203;  in  1906,  to  33,357,- while  in  1907  the  machine-minedL 
production  amounted  to  only  24,331  tons,  or  0.67  of  1  per  cent  of  the 
total  output.  In  1902,  4.23  per  cent  of  the  total  production  was 
mined  by  inacliines. 

The  fatality  record  for  Oklahoma,  as  reported  by  Mr.  William 
Cameron,  formerly  the  Territorial  mine  inspector,  for  1907,  shows  that 
there  were  89  accidents  during  the  year,  a  aecrease  of  ;>  from  1906;  33 
men  were  killed  and  56  injured  in  1907,  against  14  men  killed  and  48 
injured  in  1906.  Of  the  33  fatalities,  6  were  due  to  gas  and  dust 
explosions;  11  to  powder  explosions  and  misplaced  shots,  and  11  to 
falls  of  roof  of  coal,  5  being  attributed  to  other  causes.  The  death 
rate  per  1,000  employees  was  3.9,  and  there  were  110,3S4  tons  of  coal 
mined  for  each  life  h)st. 

The  statistics  relating  to  the  washing  of  coal,  as  reported  to  the 
Geological  Survey,  show  that  there  were  92,710  tons  of  coal  washed  in 
1907, }  ielding  60,871  tons  of  clean  coal,  and  11,839  tons  of  refuse. 
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The  statistics  of  production  of  coal  in  Oklahoma  (Indian  Torritoiy ) 
during  the  last  five  years,  with  the  distribution  of  the  product  for 
consumption,  are  shown  in  the  following  table : 

IHttrUnUian  of  the  coal  product  q/*  Oklahoma  {Indian  Territory),  1903-1907 ,  in  tiiort  torn. 
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1.82 
1.76 
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100 
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m 

216 

7,704 
S,487 
7,712 
8.251 
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The  coal-bearing  rocks  of  Oklahoma  form  a  part  of  the  western 
interior  coal  field.  They  extend  from  what  was  Indian  Territory 
into  Kansas  on  the  north  and  into  ArV-jn^^as  on  the  onst.  Within 
the  Stato  Ihi.s  field  hn.s  an  approximate  area  of  20, 000  scjuare  miles, 
underlying  the  western  Imii  of  the  area  formerly  known  ixs  the  Choro- 
id Nation,  the  whole  of  what  was  the  Creek  Nation,  the  northern 
tbml  of  what  was  the  Choctaw  Nation,  and  a  small  portion  of  the 
former  Chickasaw  Nation.  The  total  area  imderlain  by  workable 
coal  is  estimated  to  be  about  10,000  square  miles. 

At  present  the  entire  production  is  from  what  were  formerly  known 
as  the  Cherokee,  Creek,  and  Choctaw  nations,  the  last-named  con- 
tributing by  far  the  largest  portion. 

The  coal-bearing  rocks  oi  Oklahoma  belong  to  the  PennsylYanian 
series  of  the  Carboniferous,  The  coals,  of  wliieli  there  are  10  or 
more  beds,  vaiy  from  a  medium  low  on  the  one  hand  to  hi^h-grade 
bituminous,  apj)roaciiing  semianthracite,  on  the  other,  borne  of 
the  high-ginde  Ditozxiinous  vaiietMs  possess  coking  oualities.  Several 
hundred  ovens  are  in  operation  in  the  eastern  and  we.stem  parts  of 
what  was  the  Choctaw^  field.  Much  of  the  slack  that  is  produced  is 
washed  and  ttimed  fntn  coke. 

The  great-er  portion  ol  ihe  developmentii  m  Oklahoma  bas  been 
in  the  former  fchoctaw^  Nation,  aetessible  to  the  Missouri,  Kansas 
and  Texas,  the  St.  Louis  and  San  Francisco,  and  the  Kansas  City 
Southern  railroads,  which  cross  Oklahoma  north  and  southland  to  the 
Choctaw,  Oklahoma  and  Gulf  and  the  Midland  Valley  roads,  which 
cross  the  State  from  enst  to  west. 

The  Tenth  Unitetl  States  Census  (1880)  contams  the  lirsljjubii.siied 
record  of  the  production  of  coal  in  Oklahoma  (Indian  Territory), 
although  as  a  small  quantity  of  coal  was  mined  in  Arkansas  as  early 
as  1840  it  is  probable  that  some  was  produced  in  the  former  Territory 
earlier  than  1880.  The  maximum  production  prior  to  1907  was 
obtained  in  1903,  wben  a  total  of  ;i,517,.'iss  tons  was  mined.  Com- 
pared with  this,  the  production  of  1907  shows  an  increase  of  125,270 
tons. 

ORBOON. 

Total  ])n)iluciion  in  1907,  7(),9S1  .short  tons;  spot  value,  SI 66,304. 
The  only  productive  coal  field  in  Oregon  is  situated  in  the  south- 
western part  of  the  State,  in  Coos  County,  and  is  known  as  the  Coos 
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Bay  iield,  from  the  fact  that  it  cntirtdy  surrounds  that  body  of  water. 
It  occupies  a  total  area  of  about  230  square  miles,  its  length  north 
and  south  being  about  30  miles  and  its  maximum  bi'eadth  at  the 
middle  about  11  mileSy  tapering  regularity'  toward  both  ends.  Other 
coal  fields  have  been  prospected  in  difTercnt  parts  of  the  State. 
Amontj  those  are  the  Upper  Nehalem  field,  in  Coluinl)ia  County:  tho 
Lower  Nehalem,  in  Clatsop  and  Tillamook  counties;  tlie  Yaumim 
field,  in  lincobi  County ;  the  Eekley  and  Shasta  Costa  fields,  in  Cnrr}' 
County;  the  Eden  field,  in  C  »  s  County,  and  the  Rogue  River  Valley 
field,  in  Jackson  County.  All  of  these  fields  lie  west  of  the  Cascade 
Ran^(\  but  nono  has  ncen  developed  to  the  point  of  production. 
/VnotluM-  field  lias  boon  located  in  the  basin  of  the  John  Day  River, 
east  of  the  Cascade  Range,  but  little  is  known  concerning  it.  All  of 
the  fields  west  of  the  range,  with  the  exception  of  the  Coos  Bay, 
are  of  limited  area,  the  largest,  outside  of  the  Coos  Bay,  being  the 
Upper  Nehalem,  which  has  an  area  of  Ir^s  than  20  square  miles.  All 
of  the  coal  of  these  fields  is  lignitic  in  character.  Transportation  is 
confined  exclusivelj  to  Coos  Bay  and  the  Pacific  Ocean,  and  San 
Francisco  is  the  prmcipal  market.  The  Coos  Bay  field  is  divided  by 
its  structure  into  6  portions — 4  1)a8ins  and  2  arclies.  The  basins  are 
Imown  as  the  Newport,  the  Beaver  Slough,  the  Comiille,  and  the 
South  Slough,  and  are  separated  by  the  Westport  nnd  rnla  l  i  iirr  lios. 

The  coal  production  in  Ore<:on  during  the  last  three  years  iias  been 
adversely  affected  by  the  great  increase  in  the  production  of  petro- 
leum in  California,  and  its  use  for  fuel  purposes.  As  practically  all 
of  the  product  from  Coos  Bay  has  been  shipped  by  water  to  San 
Francisco,  the  substitution  of  oil  for  coal  in  most  of  the  manufacturing 
indiistrios  has  rut  tif!"  a  considerable  portion  of  the  market  for  this 
coal.  Tlie  eli'ect  upon  Oregon's  production  is  shown  in  a  decrease 
from  109.641  tons  m  1905  to  79,731  in  1906,  and  to  70,901  tons  in 
1907.  The  decrease  in  value  of  the  1907  product  was  even  more 
pronounced,  for  while  the  production  showed  a  decrease  of  8,760 
tons,  or  10.97  per  cent,  the  value  declined  S4r),()34,  or  21.68  per  cent. 
Tlie  average  price  per  ton  declined  from  $2.66  in  1906  to  $2.34  in 
1907. 

The  statistics  of  coal  production  in  Oregom  with  the  distribution 
of  the  product  for  consumption,  for  the  last  five  years  are  shown  in 
the  following  table: 


Di^rUntUan  o§  lA«  «oaI  prtxftief  in  Oregon,  l9QS-t9ffI^  in  ihori  ton*. 
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- 

14. 104 

91.144 

$221,031 

$2.43 

25S 

235 

79.293 

13,9G»i 

1H.279 

111.540 

2.18 

284 

334 

7.  SCiC? 

17,500 

100.  (->41 

2S2. 495 

2..'iK 

242 

.116 

i«e  

55,232 

7..!<t«< 

17,101 

79, 731 

212,;i3S 

2.06 

209 

224 

1907  

39,05^ 

14.R40 

17,046 

70.UK1 

lWi.304 

2.34 

231 

184 

C'<»ai  wa.s  fii-st  noted  in  the  Coos  I^ay  ref]^inn  about  50  years  ago, 
Prof.  X.  S.  Newberry  having  reported  m  1855  that  the  coal  deposits 
of  Coos  Bay  had  begun  to  attract  attention.   It  is  known  that  some 
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mining  was  done  there  in  1855  and  1872,  and  in  1876  two  mines, 
the  Eastport  and  the  Newport,  were  in  active  operation.  The 
Newport,  however,  is  the  only  one  to  survive.  The  B('»v<>r  Hill 
mine,  oix  Ticd  in  ISO'),  was  at  nrst  rather  an  uncertain  factor,  but  is 
now  an  unpurtant  producer.  The  census  of  1^80  reports  the  total 
production  of  the  State  at  43,205  tons,  this  beiug  the  earliest  record 
of  such  production.  The  total  production  has  exceeded  100,000  tons 
in  4  years  only — 1896,  1897,  1904,  and  1905 — ^the  maximum  being 
obtained  in  1904,  when  it  veached  111,540  tons. 

PENNSYLVANIA. 

Total  production  in  1907,  235,747,489  short  tons;  spot  value, 
$319,248,082. 

A)iihrncite. — Total  production  in  1907,  76,432,421  lonfr  tons  (equivsr 
lent  to  85,604,312  short  tons);  spot  vahie,  $i63,.5»4,056. 

BUuminom. — Total  production  in  1907,  150,143,177  short  tons; 
spot  value,  $155,004,026. 

Both  in  anthracite  and  bituminous  coal  production  Pennsylvania 
in  1907  excet'doti  an}'  previous  record  in  the  history  of  the  Staff. 
Compared  willi  H)()0,  wlien  the  a<r<]Tetrate  production  amoiinU'd  to 
200,r)7r)  A17  short  tons,  valued  at  S2r)2. 208.345,  th<'  output  in  1907  ex- 
hibiib  uu  uicrease  of  35,17 1 ,872  sht»rt  tons,  or  17.5  per  cent  in  quantity, 
and  of  $57,039,737,  or  21.8  per  cent  in  value.  The  increase  in  the 
production  of  anthracite  coal  was  12,787,412  long  tons  (equivalent 
to  14,321,901  short  tons),  or20.1percentinquantity,  and  $31,666,362, 
or  24  per  cent  in  value. 

In  the  production  of  bituminous  coal  tlio  increase  was  20,849,971 
short  tons^  or  16.13  per  cent  in  ouantitj,  and  $25,373,375,  or  19.47 
per  cent  m  value.  The  marked  increase  in  both  anthracite  and 
oituminous  coal  in  1907  was  due  to  the  fact  that  the  production  of 
hoth  was  somewhat  restricted  in  1906  hy  the  sus|)ension  of  mining 
operations  on  April  1  of  that  year,  pentlinp:  the  a<ljus1  niciit  of  the 
wage  scale.  In  spite  of  this  loss  of  time  the  pruihiclion  of  l>ituminous 
cofd  in  1906  showed  a  gain  of  nearly  11,0(K),0()0  tons  over  1905, 
but  the  production  of  anthracite  decreased  5,694,142  long  tons,  or 
6^377,439  short  tons.  The  abnonnally  large  increase  in  the  produc> 
tion  of  anthracite  in  1907  makes  up  for  tlie  depletion  of  stocks  caused 
by  the  sus[>ension,  and  represents  a  little  more  than  a  normal  increase 
over  the  production  of  1905. 

The  total  number  of  men  employed  in  the  coal  mines  of  Pennsyl- 
vania in  1907  was  330,529,  of  which  107,234  were  emj)loyed  in  the 
anthracite  mines  and  163,295  in  the  bituminous  mines.  Tlie  anthra- 
cite workers  averaged  220  days  and  the  biturniirous  mon  2^}')  days. 
The  average  prodnetion  per  man  for  tlie  year  in  the  antlu-acile  ininea 
was  512  short  tons  and  in  the  bituininuus  mines  9 19.5  short  toiLs.  The 
daily  average  per  man  was  2.33  tons  of  anthracite  and  3.61  tons  of 
bituminous.  In  1906  the  average  production  per  man  per  day  was 
2.2r)  tons  of  anthracite  and  3.68  tons  of  bituminous. 

Mr.  Jame=;  E.  Roderick,  chief  of  the  department  of  mines  of  Penn- 
sylvaiiia,  reports  tliat  in  1907  there  were  708  men  killed  and  1.369 
injured  in  the  anthracite  mines;  and  806  men  killed  and  1,207  iiiiurcd 
in  the  bituminous  mines.   In  1906  there  were  557  men  killedf  and 


Digitizeci  by  Google 


168 


MU^EBAL  EES0UBCE6. 


1,212  injured  in  the  anthracite  mines,  and  477  killed  and  1,160  injured 
in  the  bituminous  mines.  Of  the  total  number  of  men  killed  in  the 
workbig  of  the  oiithrac  ite  mines  in  1907,  601  were  killed  inside  the 
mines  and  107  outside,  w  liile  766  men  were  killed  inside  and  40  out- 
side the  bituminous  mines.  The  death  rate  per  tliousaud  of  em- 
ployees m  the  anthracite  mines  was  4.23  in  1907  against  3.43  in  1906, 
while  the  death  rate  per  thousand  in  the  bituminous  mines  was  4.94 
in  1907  against  3.14  in  1906.  In  the  production  of  anthracite 
120,910  short  tons  were  mined  for  each  life  lost  in  1907  afrainst 
127,976  to!is  in  1906.  while  in  the  bituminous  mines  186,281  short  tons 
were  niinrd  for  eaeh  life  lust  in  1907,  agaiikst  271.055  tons  in  1906. 
In  the  uiiLiiracite  region  44  of  the  deaths  were  due,  in  1907,  to  dust 
explosions,  87  to  powder  explosions  and  windy  shots,  279  to  falls  of 
roof  or  coal.  In  the  bitummous  mines  276  men  were  killed  by  gas 
and  dust  explosions,  15  by  powder  explosions  and  windy  shots,  and 
307  by  falls  of  roof  or  coot. 

The  rapid  growth  of  bituminous  coal  production  compared  with 
that  of  anthracite  during  rec^t  years  has  been  marked  and  forms 
one  of  the  most  interesting  features  comiected  with  the  statistics  of 
coal  mining.  Reference  has  been  made  to  this  in  previous  reports  of 
tills  series,  and  the  following  table  has  been  prepared  showm^  the 
average  production  of  Pennsylvajiia  antiiracite  and  of  bitununous 
coal  thiougliout  the  United  States,  by  5-year  periods,  from  1876  to 
1905,  and  Tor  1906  and  1907,  with  the  percentage  each  bears  to  the 
total.  It  will  be  seen  from  this  table  that  the  average  production  of 
anthracite  during  the  5  yenrs  from  1901  to  1905  was  2.59  times  the 
averafre  yearlv  |>rodiiction  from  1876  to  1880.  and  tlial  the  production 
of  anthracite  lu  1907  was  3.32  times  the  averaj^e  animal  production 
from  1876  to  1880.  In  the  bituminous  production  the  tonnage  from 
1901  to  1905  was  7.5  times  that  of  the  output  from  1876  to  1880, 
wliile  the  production  in  1907  was  10.83  times  that  of  the  average  for 
the    A-ears  from  i  sTii  to  IS^O. 

From  1876  to  i>s()  tlie  a\'erau'(>  j)rodnction  of  bituminous  coal  waj^ 
1.41  times  that  of  anthracite,  while  from  1901  to  1905  the  production 
of  bituminous  coal  was  4.08  times  that  of  hard  coal.  From  1866  to 
1870  the  production  of  Pemisylvania  anthracite  was  a  little  more 
than  half  the  production  of  the  United  States.  The  reason  for  this 
comparatively  lar^e  <rain  in  tlie  prodncti<m  of  bituminous  coal  lies  in 
the  niet  that  antliracitc  luis  been  for  a  number  of  years  becoming 
more  and  more  of  a  luxury,  and  tliis  condition  will  continue  to  obtain 
until  the  areas  are  finally  exhausted.  The  comparatively  restricted 
area  in  which  anthracite  is  produced  and  the  increasing  cost  of  pro- 
duction as  deeper  smd  ibinner  beds  have  to  be  worked  have  resulted, 
naturally,  in  (lie  LTiidiial  iidvance  in  price  and  also  in  the  <:radual 
ehminatioii  of  aniliraciti^  jis  a  fuel  for  manufacturing  purposes.  It  is 
now  almost  entirely  restricted  to  domestic  consumption  in  the  Eastern 
States.  Large  amounts  of  the  smaller  sizes  of  anthracite  which  were 
formerl}'  wasted  are  now  used  for  steaming  purposes,  sometimes  mixed 
witli  bituminous  coal  and  sometimes  alone,  but  for  these  purposes  tlie 
siiuiller  sizes  are  used  rbiefly  for  lieatin*;  and  numint:  elevators  in 
oilice  buildings,  hotels,  juui  apartment  houses,  rather  liian  for  manu- 
facturing purposes.  Even  for  domestic  purposes  coke  and  gas,  the 
products  of  bituminous  coal,  are  competing  more  and  more  with 
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antliraeitc  in  the  markets  of  the  larger  cities  and  towns.  Under 
these  conditions  the  statistical  situation  is  not  diiiicult  to  understand. 

The  ayerage  production  of  anthracite  and  bituminous  coal,  by 
5-y(-ar  periods  from  1876  to  1905,  and  for  1906  and  1907,  is  shown  in 
the  following  table: 


Production  of  anthracUc  and  bituminous  coal  since  1876,  by  S-year  averages,  in 

ikori  ions. 


Period. 

Anthracite. 

Bltuailiiniis. 

Quantity. 

Percent 
of  total. 

Qouittty. 

Percent 
of  total. 

41.  44 

.W\,  4<i0.  77fi 

SH.  ."ift 

30,19K.IS8 

33.  74 

71,(»»'2.<J30 

«i.  20 

43,<)oI,7rsl 

31  76 

94.  44«>,  451 

«iK  24 

29.  fS7 

70.  13 

24.  40 

171,49f>.  143 

7.5.  ol 

W),  S.>3,  77m 

19.  70 

2?2.  .%3. 3»i3 

80.30 

71.2K2,4n 

17.21 

342,tt74,867 

S2. 79 

MW.  

89,  AM.  312 

17.82 

3IM,7fi0.ll2 

82.18 

Until  1902  Pennsylvania  had  enjoyed  the  distinction  of  producing 
more  than  half  the  coal  output  of  the  United  Statics.  From  1889  to 
1901,  however,  X\\o  porrentage  of  aiithracito  proHurtion  had  shown  a 
gradually  decn^asiu^  tendency  and  when  tlie  aiilhnw  ite  strike  of  1002 
caused  a  decided  shrinki^e  in  the  production  of  Pennsylvania  an- 
thracite, the  percentage  of  the  State  was  reduced  to  46.  In  1903, 
notwithstanding  the  increased  production  of  anthracite  and  bitu- 
minous roal  in  Pennsylvania  in  that  year,  the  State's  proportion  of 
the  total  prodiietion  of  the  (  iiitcd  States  M^as  still  .slifjhtly  less  than 
half.  In  1904  Pemisylvaiiia  produced  49  per  cent  of  llie  total,  and  in 
1905,  with  an  increase  of  nearly  25,000,000  tons  over  the  preceding 
year,  the  State's  proj)ortion  of  the  total  production  was  49.9  {)er  cent. 
In  1906  P<'nnsylvama'8  percentji«:e  again  feU  off  to  48.4  per  cent,  but 
with  the  largely  infTeasrrl  |>r xIik  tion  of  both  anthracite  and  bitu- 
minous eoal  in  1*)()7.  the  .^tatt  s  percentage  apiin  rose  to  49.1.  It  is 
doubtful  if  Pemisylvaiiia  will  in  future  contnbute  more  than  half  of 
the  country's  total.  In  1880  Fennsylyania  produced  66  per  cent  of 
the  entire  output  of  the  United  States,  and  during  the  last  25  years 
hi^  produced  about  5.3  per  cent  of  the  total. 

Pennsylvania  alone  produces  more  eon!  than  any  other  comitrv  in 
the  world,  with  tiie  exception  of  Great  Britain.  Pennsylvania's  pro- 
duction of  coal  exceeds,  in  fact,  the  combined  production  of  all  the 
countries  of  the  world  outside  of  Great  Britain  and  Germany.  Penn- 
sylvania's  output  in  1907  was  5.36  times  that  of  Austria-IIunLrary , 
6.79  times  the  production  of  France,  and  8.98  times  the  production  of 
Belgium,  these  hein^.  respectively  fnurth,  fifth,  and  sixth  among  the 
coal-prod ucmg  countries  of  the  world. 
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The  following  table  shows  the  total  production  of  the  United  States 
since  1880,  with  the  peroentages  of  tne  tonnage  produced  by  Peon- 
sylvania  in  each  year: 

Production  of  Pennsylvania  coal  compared  with  total  United  StaUtt  18S(hl907,  in 

mart  tom. 


Ymt. 


1S8I  

lS>t2  

ISH3  

1  St^'^ -  • 

1885  

1 

1887  

1SS8, 





1891  

\H92  

1803  


Total 
umtad 

Bt&tM. 

r<>rcent- 
age  of 

tolal.  [ 

Ymt, 

Tot«l 

UntM 

fltetM. 

v»nJft. 

tgBOt 

Pennsyl- 
v»oJl>to 

71.481.570 

47,074.975 

66 

1894  

17(1,  7-11,. ".J6 

91,833.584 

54 

.54,320.018 

63 

1895  

193,117,530 

108.216,565 

56 

103,2V.,  789 

57. 2.54.  .W 

5,5 

1896  

191,986,;i57 

101.903.  .534 

54 

115.212.  r."^i 

(t2,  48S.  190 

64 

200,223.«5<V') 

1  ('7. 029,654 

53 

119. 735. 

<j2.  404.  488 

52 

1S98  

219,97«..'«.7 

11^,.j47,777 

54 

no,  957.522 

rc;.  137.271 

6»> 

1899  

J.W,741,192 

134,568.180 

53 

tr-'.H.i7.2lO 

5»l 

1900  

J»«,684.027 

1.37.210.241 

51 

129. 975.  .557 

70. 372. 857 

54 

1901  

29.3,299.816 

149.777,613 

51 

14J<.«>.59.402 

77.719.  ti24 

52 

1902   

J01,590,439 

1.39,947.962 

46 

141,229,514 

81.719.059 

58 

19tt'<  

a57. 3.5(5,  416 

177.724,246 

49.7 

l.'.7,770,9t>:i 

88.770,814 

50 

1904  

351, 816,  .398 

171,094,996 

49 

U\S,  50<>. 

93,45.$.  921 

55 

1905  

392,722,tvl5 

196, 07.3,487 

49.9 

179.  :«9. 071 

99. 107.080 

55 

1906  

414,157,278 

200, 575.617 

4K.4 

182, 302, 774 

Wi,  038, 267 

«; 

#.1 

PBNNSTLTANIA  ANTHRACITB. 

By  WiLUAM  W.  KULKV. 

Considerofl  as  to  tonnage  of  shipments,  the  year  1907  was  the 
most  rtMnri''ka])lo  in  iho  historv  of  the  anthracite  trade,  tlio  ship- 
ments uiiiounlin<^  to  67,109,393  lon^:  tons,  5,699,192  tons  more  than 
in  19U5,  wliich  had  been  the  record  ye^ir;  compared  with  1906  the 
increase  was  11,410 ,798  tons. 

The  principal  reason  for  the  large  falling  off  in  the  shipments  for 
1906  as  compared  with  1905  was  the  suspension  of  mming  from 
April  1  to  Ma}'  16.  1906,  which  resiilt^M]  in  rni  Mpproxinmte  In.ss  of 
7,500.000  tons.  This  reduction  was  tifni(»til>ii'dly  most  ('li'ccl ivc  ii\ 
stimulating  tlic  demand  for  the  rcinuinder  of  the  year  1 900,  and  had 
the  additional  effect  of  cleaning  up  stocks  and  feavin^  thie  marlcet 
in  a  condition  to  ab.sorb  the  great  tonnage  of  1907.  The  ayerau:e  of 
the  shipments  for  the  three  years  from  1905  to  1907,  Iiu  Iilnivo,  is  aoout 
the  same  as  the  tonnage  of  1905.  and  the  deficit  in  the  hhipmcnts  of 
1906  is  about  made  up  by  the  increase  in  1907 — in  fact,  ttus  average 
only  varies  a  few  thousand  tons  from  the  1905  sliipmeuts,  as  is 
shown  by  the  following  figures: 

SkipmenU  of  i'enmylvania  anthraeiU,  1906-1907,  in  long  ton-s. 

1J>05   61,410,201 

1906   55,698,595 

1907   67,10e,3Sft 

Total  :   184,218,189 

Average-   61, 400,003 

The  (liffrience  b(>iween  tho  average  and  the  shipments  for  190518 
only  a  trifle  over  4,000  tons. 
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It  might  he  said  that  this  avornp'o  roprospnts  the  yearly  <]r]ii;iiHl 
under  normal  business  conditions,  but  such  a  conclusion  could  be 
applied  only  to  a  very  sliort  period. 

There  has  been  a  steady  thougli  Irregular  increase  in  the  ship- 
ments of  anthracite  coal.  Miiny  estimates  and  predictions  have 
been  made  as  to  the  point  when  tlio  maximum  proauction  would  be 
reached,  and  the  ^\Titer  has  referred  to  these  matters  at  some  lenj^th 
in  previous  reports,  hut  apart  from  thf  yearly  variations  and  the 
general  increase  in  production  there  is  ubunduiit  evidence  that  the 
entire  anthracite  situation  has  under<;one  a'  complete  change  within 
the  last  ten  years  in  so  far  as  supply  and  demand  are  concerned. 
Ten  years  ago  the  producing  capacity  of  the  anthracite  teiritory 
was  in  excess  of  the  demand;  at  the  present  time  nnder  normal 
conditions  the  market's  requirenicnls  are  ((uite  o(iual  to  tlie  supj)ly. 
It  would  seem,  therefore,  that  even  with  the  liniited  territory  m 
which  anthracite  is  used  to  any  considerable  extent,  and  taking  into 
account  also  various  other  competing  fuels,  the  natural  incr<  Mse  in 
the  popnlation  of  this  territory  will  soon  increase  tlie  demand  to  an 
extent  for  which  the  supply  will  not  be  !i(ie<|uutc.  When  the  limited 
anthracite-producing  territory  is  consitlered,  the  question  as  to 
whether  there  b  a  possibility  of  any  confliderable  increase  in  its  devel- 
opment, even  for  a  comimratively  short  t  i  m . .  I  )ecomes  pertinent :  the 
ultimate  result  is  certain — the  demand  must  be  in  excess  of  the 
supply. 

Tlie  niontlily  sliipments  of  anthracite  coal  for  190.5,  1906,  and  1907 

are  shown  below: 

Mcnthijf  thipmeiUt  o/anthratiu  eotU,  1905-1907 ^  in  Img  Am*. 


Vonth.  I  IflOS. 

Januaiy,  i  4,40s,.-,7S 

Kebriuiiy.  1  :\.VZl,<m 

Manh   5, .W 

April  '  5.27.S.011 

Mav  '  li.davi.VS 

June  t   5.s44.(i.'>2 

July   4..">4«».TtT 

August  I  .1,041.  Kts 

8ept«mhor  I  .''..(K.'.iTi 

Octoljer   :),2IJi''i.»H»4 

Nov«mber   6,421, 6M 

JXoamber  i  4(.aw,U8 

Total   «1, 410,201 


5,4.W.OR4 
4.712.  (WO 

5,717.  HT 
■lN^.  1.11.; 

3,^54,  ia<» 
s.rnti.oiR 

4.9S1.44.H 

4.527.KSf. 
5,as4.7««K 
5,182,153 


1907. 


.1.249,946 
4..V1.1.7aO 
5,23.1.  SI  4 
.1,010,  r>,<} 
.1,91M,272 
.1.970,flO0 
.1.»«»,024 
.1, 79.1,  Ml 
.1,.1I2,  717 
0,  lOS.  Odl 
5.743.A22 
5,343,477 


07,100,303 


^  In  connection  with  the  increase  in  the  general  ]>roduction  of  anthra^ 
cite  it  is  interestin<^  to  note  the  proportion  of  increase  in  the  domestic 

sizes  and  that  in  the  small  or  steam  sizes.  In  1890  the  proportion 
wa.«?  76.9  per  cent  of  sizes  ahove  pea,  and  2.3.1  per  cent  of  jx  a  coal 
and  smaller  sizes;  in  1900  it  was  64.7  and  80.3  per  cent,  ics]>ectively, 
and  in  1907  to  58. 6  and  41.4,  respectively.  Tliis  shows  a  most 
astonisliing  change  in  the  percentages  of  the  sizes,  but  it  should  be 
borne  in  mind  that  a  considerable  part  of  this  increase  in  small-size 
coal  is  due  to  the  washerv  product:  in  1S!H)  this  amounted  to  only 
41,600  tons,  or  0.11  per  cent  of  total  shipments;  in  1907  it  amounted 
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to  4.301,082  tons,  or  6.41  per  cent.  If  the  washen'  product  be 
deducted  from  the  total  shipments,  the  results  are  as  follows: 


SkipmmltM<^aiamU,  exduding  vrnkery  pndua,  iynm,  1890  and  2907,  in  Umff  Umi. 


Twr. 

Sizes  above  pea. 

Pea  and  smaller. 

Total  ship- 
XDflOU. 

Qnmtitr. 

P«roeat- 

Qnaattty. 

Perceot- 

IWO  

28,154,^ 

78.98 
«L57 

8,419,  Ibl 

23.02 

This  table  shows  that  with  the  washery  product  eliminated  from 

the  total  shipnionts  tlio  percentage  of  sinall  .sizes  is  very  much  re- 
duced in  1907,  w  liile  it  is  not  materiRlly  afTected  in  1800.  However, 
leaving  out  of  consideration  the  great  increasje  in  wasiiery  coal,  it  is 
plainly  evident  that  the  proportion  of  small  sizes  in  fresh-mined  coal 
nas  been  steadily  increasing.  As  to  the  causes  for  this  increase,  the 
reader  is  referred  to  the  reports  for  1905  and  1906,  in  which  this  sub- 
ject wa.<^  (liscussed  at  some  lenjjth. 

To  illustrate  the  change  in  the  proportion  of  domestic  and  steam 
sizes  since  1890,  the  following  table  is  appended: 


Shipmenit  qfanOmaUt  aaxrding  U>  «k»,  1890-1907,  tn  kmif  foiw. 


Year. 

SlzM  above  pea. 

Pea  and  sni  11  Her  ' 

I'otiil  ship* 

luents. 

Quantity. 

Paroent' 

Qnaatity. 

Pflroent- 

! 



28,154,67?! 

7b.  y 

.S,4ii),7Sl 

23.1 

.3».,(ii:>.4.v< 

1801  

30,0D4,5C<i 

75.7 

(»,  843. 770 

24.3 

•tf),  44,S..Tir, 

\m  

31,(«8,278 

76w0 

l(i.02o.(>4_' 

24,(1 

41,.Sii3.32() 

1S93  

32.294,233 

74.9 

W,79o,3U4 

25. 1 

43,  OHM,  537 

185M  

30,482.208 

73.7 

10.908.997 

26.3 

41,301,200 

32,4Q9,3(>7 

14.042,110 

sai 

46,511,477 

ISOfi  

30,354,797 

70.3 

12. 822, 688 

29.7 

43, 177,485 

1897  

2S,  510, 370 

68.:. 

1.3.1l'7,404 

31.5 

41.«37,Sfi4 

am  

•2S,  198. 5S2 

67.3 

70 1.219 

32.7 

41,»f>U.751 

lft»!)  

3l.SO<i..7(K) 

m.  1 

<• 

47,665.204 

im  

29, 162,4ay 

64.7 

45, 107, 484 

leoi  

34, 412,974 

64.2 

19,155.627 

35.8 

53,568,601 

Ifl02  •.  

19,025,632 

61.0 

12,175,258 

39.0 

31,200.890 

1903  

37,738,510 

63.6 

21,624,321 

36.4 

59,362.831 

1904  

35.638,661 

G2.0 

21.85.5,861 

38.0 

67,492,522 

1905  

37.425,217 

60.9 

23,984,984 

38. 1 

61,410,201 

32,894,124 

».l 

22,804,471 

4a9 

55,G96,n5 

ai»,398,U6 

4L4 

It  should  he  noted  in  connection  with  the  diyision  of  sizes  that  pea 

conl.  which  was  for  years  a  steam  coal,  is  now  used  very  extensively 
for  (iomestic  purposes;  and  while  it  is  iinpossilde  to  tell  what  propor- 
tion is  so  used,  tiie  fact  that  it  is  no  longer  an  exclusively  steam  size 
must  be  taken  into  consideration  in  drawing  deductions  from  the 
%ures  presented. 

To  present  statistically  the  comments  made  on  size  division, 
washers"  production,  etc.,  the  following  table,  showing  washery  pro- 
duction smce  1890,  is  given: 
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ShipmenU  of  anikradU  from  UNuAcriet  and  totoi  idnipmentMt  1890-1907 ^  tn  Umg  toiu. 


Ymt. 


uoo. 

1891. 
1882. 

vm. 

ISM. 


\m.. 

1*9.. 
1900.. 


1904. 
1905. 


1906. 
1007. 


from 


41,600 

85.702 

iio.  mt 

215. 175 

993,  («3 
1,099.019 
1,3K8,275 
2,059,349 

2.567,335 

1 ,  i».v,t.  4'j; 

2,800. 4m 

2,  eM,VAb 

3,  »«l4tt,30l 


Total 


I 


3<j,  r,i,';,4ciy 


40, 
41. 

43. 
41. 

Ms. 

41. 
41. 
47, 
45, 


448,336 
893.330 

nHf».S37 

.ifii.aio 

.^11,477 

177.485 
ta7..H<i4 

Ovi,  1.1)4 
107,4{>4 


53,56S,(301 
31,200,890 
0^,362.831 
57,4fe.S22 
01,410.201 

55,698,^ 


Peroenta^ 
of  WMlieiy 
outoutto 
totSfdilp- 


In  the  preceding  discussion  of  shipments  the  coal  from  the  mines  of 

Sullivan  County  has  not  been  coasulerod,  the  ron.son  therefor  being 
given  in  a  paragraph  at  the  end  of  this  report.  It  slioiih!  also  he 
noteii  that  the  foregoing  comineutii  have  dealt  only  with  shipmenls 
and  have  taken  no  account  of  coal  sold  locally  at  the  mines  or  used  for 
steam  and  heat.  In  the  following  paragraphs  and  tables  Sulliyan 
County  is  taken  into  consideration,  and  also  the  local  trade  and  mine. 

The  production  for  the  year  1907  amounted  to  76,432,421  tons, 
being  an  increase  of  12,787,411  tons  over  the  production  for  1906.  Of 
this  production,  67,458,784  tons  (including  349,391  tons  from  Sullivan 
County)  were  shipped  to  market,  1,516,831  tons  were  sold  to  local 
tiade,  and  7,456,806  tons  were  used  at  mines  for  steam  and  heat. 

The  following  -table  gives  a  comparison  of  these  figures  for  the  last 
live  years: 

Statittiu  o/anthraciU  production,  J  ^-1907. 


Ymt. 


llKtt. 

1905. 
1906. 
1W7. 


Quantity 
(lung  tuns;. 

ValM. 

ATuige 

pike 
pwrton. 

.\  re  rage 
number 
of  mao 

plojod. 

Average 
number 
of  daf ■ 
wind. 

wp.tii:<,4M 

8i.'">-',(»;ic,.4i.s 

12.  .10 

I.'SO,  483 

306 

i:ts.<(74,n'ji> 

2.3.5 

l.V'j.  st',1 

200 

(<f.>  M',  1.V2 

M1..n7'.i.UM) 

2.25 

ltj6,400 

218 

nn,  ii4."i,  01(1 

i:!!,^>17  IS04 

2.30 

1C2,355 

195 

70,432.421 

1G3,684,UM 

167,234 

210 

In  the  valuation  of  prn  jiu  1  ti<>  n*  '  ouiit  has  heretofore  been  taken 
of  coal  used  for  steam  and  heal  ;  Iml  iis  every  size  and  even  dust  is 
now  a  marketable  product,  it  has  been  thought  advisable  to  give 
this  coal  an  arbitrary  value  of  20  cents  per  ton,  which  has  been 
included  in  the  value  of  the  total  product  for  1907,  but  which  does 
not  enter  into  the  values  for  previous  yeais.  The  tables  following 
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show  the  pimluction,  6liij>mciiU,  local  liade,  hikI  coal  used  at  mines, 
by  counties,  for  the  years  1906  and  1907: 

AtUhmcUf  jnvdtwtion  in  1906  and  1907,  by  counties,  in  Lung  tans. 


Susqu'sluUMUl,.,., 

LacViH  wanOA  

I,r:/r  n:B  

(■.)rbi>n  

Sfhuylkill  

I'olunil't;!  

SiiUiVii  n  

North  ujnb«rl»nd . 
naapblxL  


Total,.. 


Sn'CjijrtiJii'iia..... 
I,jic>.-i\v:l  riiva»..., 
i  .U/<Tllf 

(it  rl>nn  

.Schuylkill.  

Coliinil'iii  

Siillivii  II .  

N'iirtiiiuiiix>r1and. 

L>aii[)hir!. 


1W7. 


1  uUl . . 


1  e^tiipnmius. 
1 

l(x»l  tmde 
eitJiili.'yt'oa. 

miDBB  lor 

jigm  III 

rout 

i 

1".  i>i:'.,  -u; 
1,  r  n,  .C.I 

12,Bi:'..i'-^ 

:'a7.  w't 
4, 143,  iH7 
462,315 

S,  .VI 2 
:^7^.  .'.,7 

i'4  Hi4 
L'-N!  I  .'.-, 
U.  .M  S 
■3., VIS 

fii-'.i 

].  141,7;'7 

■J.  sy.i.  \ 

-■14.  1 
1  7-  -.  ""t 

1 117. 1 

J7,  sj.'i 

163,123 

.711.  v7s 
ir..  .'<J7.  7i;J 
•j:{,-H7.i'Mi 

S.7J ,  :v \A 
;i:ti,2i  m 

660,006 

I     65,  m,.  425 

17.%'.",,  1i.."< 

'        Vl.lKl.  I'll 

'       :\  1  -III,  V  I 

}:■.  'ij;., 7iii 
7'  7 

I",. I'll 

:■  .-I  IV  1-12 

■Ml', 

7  ^1) 
1  ii  I'j 

:0  n:(.-, 
.V-,.J...l 

1-1.  ]:('> 

■M  :*y.\ 

J.      .  4s;-! 

Vi7  :-;.si 

11.'.  ".n 

'.7.'..(N1 

r.',  7-J7 

2.  I.-.s,  J17 

I7.'.«si.  [  j;> 
1. OKI,;. .VI 

l.vj 
10'....\:l 

X'.  J.V) 
::i'i.  11 'H 
.7>.  M.-17 

711,ii.M 

The  foilovving  table  gives  tlie  yearly  sliipmenls  of  antliraeite  from 
the  earliest  date  to  the  close  of  1907, divided  according  to  the  three 
trade  re^ons.  These  shipments  inehide  only  coal  loaded  on  cars  for 
line  or  tide-water  points,  and  do  not  include  any  coal  sold  locally  or 
used  Mt  an<l  about  the  mines,  nor  the  snipments  from  the  Sullivan 
County  mines. 

Annual  9kipmefU$  /ram  the  Sehuyikili  Lrhitjh,  and  Wymning  regwrn,  18i0-1907t  in 

IntKJ  tons. 


SchaylkiU  region. 


Quantity. 


1«2D.... 

is^^i  .  ... 
]  ^J-J  

i^.'a  

1824  

1825  

im.... 


lt££«  

1830  

im  

1^  

18M  

1835  

iv^r;  

l<;7  







IMl  

iM-'  

lv4:i  

1844  

1845  


1,4J« 
1,128 
\,5C7 
fl,iOO 

16, 7C7 
31.3G0 
47, 

81.fl54 
309.271 
2S2.971 
236.  (W2 

".f>8 

IT. 


4^,  Jsrtj 
(>24,4G6 

1^87,937 
1,131,734 


r«roent- 
ago. 


li«bigh  region. 


Quantity. 


I'creent- 
Age. 


Wyoming  wgloQ. 


Quantity. 


age. 


M.  Ill 

.  1.  i-il 

34.no 
«a44 

C1.UU 

71.  ir, 
51.50 

4ii.29 
.'>7. 01 
.■il.K? 
(KI.19 


fi5.07 

.Si  (V2 

^22 


2,2<0 

5,K23 
9,  Ml 
2S,3V*3 

31,2>« 

ir\ 

Jo. 1 10 
41,7iiO 

40,T)W 

TO.UOO 
123, 0()1 
m  244 


l  is,  Jil 

-  ,025 
.:,.:5,313 

143,037 
272,540 
»>7,7l/3 
377,002 
429.453 


S3.  77 
81.  4U 


TotaL 


Qaaatity. 


10 

,"•11  .'.i- 
,  ■;  I  I  I 
lU 

23.00 

23. 17 
10. 27 
2.'i.23 

2:141 

21.66 
25.75 

^  "? 
17  ni 
1a>.U7 

14.90 

21 59 
21.19 
23. 12 
21.33 


7,000 
43,000 

54,000 

84,000 
111,777 
43.700 

'in.  '«m 

lu3,  Si,l 
116,3*.7 

IJl,  :i.'i 

102.270 
252,500 
285,005 
366,911 
451,835 


6.25 
24.00 

3a  54 

23.12 
22.01 

11.00 

li  .. '.I.' 

1",.  Is 


14. '14 

aaoa 

22.79 
22.00 
22.43 
22.45 


3tr, 

.S.  7j1I 
li,  '.i.il 
1  1.  ins 

4'^.  i"i4: 

77.  .Ml. 
112,083 

174,  m 

17«,«90 
383,371 
487,740 

3T5,  €S?lft 
.'hH).  7.'is 

(is-J.  117 
si^i.  441 

7;;s.  (.>j7 

M.S. 

MO,  773 
1, 106^411 
1,968,808 

^013,018 
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Annual  shipments  /rom  the  Schujfltill,  LeJiigh,  and  Wyoming  regions,  IS^u-IiW,  in 

long  torn— Continued. 


Total.... 


SotMiyUdUngUm. 

Lehii^  ngioa. 

Wyoming  nglon. 

Total. 

Quantity. 

PflfoenU 
•ge. 

Qnantttjr. 

Peroent- 

QnaatSty. 

Percent- 
age. 

1 ,  ."(X) 

1,733,721 
1,728,500 
1,840,020 

65. 82 
57.79 
66.12 
63.  a) 
54.80 

.')17,  1 16 
C^W,  .M)7 
670. 321 
781,566 
090,456 

?2. 07 
JL98 
21.  70 
24. 10 
20.  .W 

■ilS  380 
5,S3,(X17 
f>85, 196 
732,910 

s-r,S23 

2"'  1 1 
20.23 
22.18 
22.60 
24.64 

2,344,005 
2, 882,  .309 
3,089,238 
3.242,e<i6 

3,  3."<N,  "i^iO 

2  32ft  !t2S 
2,03(1,835 
2,(j(i5,110 
8,191.670 
3,552,943 

r>2.  Ki 
ai.ao 

53. 14 
53.77 

964  224 

1,072!  136 
l,aVI,3()9 
1,207, 186 
1,284,113 

21. 68 
21!  47 
20.29 
20.  13 
19.43 

l,2M,f.i«» 
1,475,732 
1,(j03.478 
1,771,. -ill 

25.72 
28.41 
26.73 
26.80 

4,4ib,i>i6 
4,993, 471 
5,  ia5, 151 
6,002,334 
6,608,567 

3  603  029 

3,373.797 
3,  zn,  -'45 
3,446,7U» 

52. 01 
50.77 
47.86 
44.16 
4404 

1    '  i  970 
li  318!  541 
1,380.030 

i,ra;«74 

19. 52 
19!  84 
2a  18 
20.86 
31.40 

1  972  Ml 

2,  l^.,i''.»4 
2,731,236 
2,941,n7 

47 

2^1.39 
31. '.*6 
3498 
S4fi6 

6, 927,  .580 
6,(V44,941 
6, 839, 369 
7,808,255 
8,518,138 

3  100  747 
3,372,583 
3,911,683 
4,161,970 
4,356,969 

90.74 
4Z85 

40.90 
40.89 
46.14 

1  738  377 

1,  a')l,Q54 
1,894,713 

2,  aHC60 

2,010,913 

21  85 
17.17 

19.  .SO 

20.  19 
21.14 

8, 145,770 

.    3, 7.i9, 610 
3, 9<i<),  N.16 
3,254,519 

39. 97 

80.30 
8&03 

33.72 

7,054,264 
7,860,407 
&,5t>i,000 
10,177,475 
9,652,391 

5. 787. 902 

7.,  77-,.  la^ 

4,968, 157 

45. 5<i 
39!  74 

3^<52 
41.«i6 
30.70 

2  17^  364 
2,502,054 
2,502,.'iX2 
1.949.673 
3, 239, 374 

17. 15 
19!  27 
18.  13 
14.0() 
20.02 

4  7T6  tilfi 

s.s-ri.ooo 

5,9«.><.  146 
6, 141,3ifl 
7,974,660 

17 

40.  «> 
4X  2.1 
44.  2S 
401 28 

12,703,882 
l.'.'.t,s.s,725 
13,80l,4l).'i 
13,81 16, 180 

16. 182,  m 

6  552  772 
ft,  094. 890 
7,212,601 
6,866,877 
6,281,712 

41  74 

34.03 
33.97 
34.09 
31.87 

2  •>V,  707 

3,m,m 

8,705,596 
3,773,8»5 
2,834,605 

14  "^4 
19.70 
17.46 
18.73 
14.38 

r.  <n  1  '>4'> 
9, 101,649 

10,300,756 
0,604,408 

10,596,166 

4&27 
4K.67 
47.18 
58.75 

15.699,781 
19,669,778 
21.227.062 
20,145,131 
10,712,478 

6  221  934 
8, 195,042 
6,282.226 
8, 960.  829 
7,.V.4,  742 

33. 63 

3"i.  (»S 
.'M.2.S 
32.23 

t  8.^4  919 
4,332,  7l« 
3,237,449 
4,59.'>..'^.7 
4,463,22! 

20.  S4 

2l>!  M) 
IS.  40 
17..VH 

11).  na 

S  424 

8.3f>n,377 

1 1 , 419. 279 

39.S.> 

48.14 
48.72 

18,501,011 
20,S2>, 179 
17,6«Vi,'262 
2J».142,6X9 
28,437,243 

9,253  Or.:'^ 
9,456,2^s 
10,074,726 
9,478,314 
9,488,426 

32.  4«i 
32.48 
31.69 
30.85 
30.01 

5  294  676 
5,(^^»,437 
(>,  113,.SU9 
5.562, -226 

5,8»8,ti.31 

IS. 

l9..^4 

19. 23 
18.  11 

Is.  (i.'-, 

13  O.'il  3.S3 
13,971,371 
l.>.Mt4.4'J2 
15,<>77,753 
16,23»>.470 

47.08 
«.08 
.^1.04 
51.34 

28,600,017 
29,120,096 
31, 793, 
30,718,293 
31,623,.'i30 

9  407 

10,(<Oa,028 
IU.(i.'>4,116 
10. 4.««1. 1.S5 
10,867,822 

30.63 
27.93 
29.  2S 
29!  68 

5  723  lfct» 
4!  347!  01.1 

5.  236 
6,294,(t73 

6,  ;«9,658 

17.  W 

12!'..-. 
14. 7>s 

17,. '.7 
17.2^ 

17  0.11  S'fi 

i;i.t.^i.'.*2!> 

21..'-.')2.3i<i 

I9,a'5i.,sa-. 

19,417,979 

5ti.  SJ 

57.  29 
1.". 
.'■>.3.  04 

32.  mk  »i2 
.34.I4LII1S 
.3S,  1 1.1, 7i^> 
3>,  81 7, 003 
36,615,460 

12  741  2.'»8 
12,626.784 
12.a-)7,444 

31. 50 
30!  14 

28.  r.s 

ao.68 

6  381  KiS 
6.451,076 
6,X>2,a'i2 

7!29e»U4 

15.  7.'> 
l.V  4(t 

i.'..;.'.i 
16. 

21  T>'i  24n 
22.M."),4nO 
23,S3'.t,741 
22,DoO,  «U1 
84,043,^ 

0...  <  .£ 
.'.4.  46 
.V>.  33 
64  72 
56.63 

40, 448,  .m 
41,893,340 
43,089  .W 
41,301,200 
46.511,477 

13,097,571 
12. 181,061 
12,078,875 
14. 199,009 
13,502,732 

.TO.  34 
2^».  26 
iH.,S3 
2"J.  79 
29. 94 

6,490. 441 
6, 249,540 
(>,  2.-»3. 109 
6.."vS7.1tn9 
6,9]8,*i27 

15.ttt 
14.&.' 
1445 
15.33 

23, 5S9, 473 
23,2t;7,263 
23,  .'.67,  767 
2fl,.'i7M,2>6 
24,6S«i,  ir. 

54-  6.3 
5.'-..  74 
.■Ml.  2,^ 
.Vi.  76 
54  73 

43, 177, 485 
41,637,N4 
41,899,751 
47,  GCCy.  204 
45, 107,484 

16,019,591 
8.471,391 
16,474.790 

1C,.37»,-.^':! 
17,703,099 

29. 92 
27. 15 
27.  75 

:  %  49 

^83 

7.211.974 
.3.470.736 
7. 164.  7.S3 
7,107,220 
7,849,2a-) 

13. 4.' 

11.  IL' 
12.07 

12.  W 
12. 7h 

30,337,036 
19,'r>S7t.3 
35,7J3,2^8 
.34,ri0<,,00f| 
35,857,897 

61.  73 
tiO.  IS 

15 
081. 39 

.')3,.5<'.8,60l 
31.200,890 
59,3412.831 
.'i7,41»2,.',22 
61,410,201 

I6»0l  1.285 
20),  141,288 

28.75 

aaol 

7, 046,617 
8,329,653 

12.66 
12.41 

32, 040,  em 

38.(i3S,4S2 

5&60 
57.58 

55,606,505 
67, 100,803 

92.38 

34»,S7«032 

l&OU 

51.58 

1,567,866,701 
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A  tabular  arrangement  of  the  various  sim  iions  of  the  antliracite 
fieUls  is  given  below,  and  a  list  of  the  railroads  entering  the  territory. 


AnthraeiU  coalfidd»t  b^jUHf  local  dutriett  and  trade  region. 


Coal  Hold  or  hutsm. 

Local  district. 

Trade  n^ioii. 

I''r-.i..ii  ,»,,  

.IVviwnlfMF 

iiiwk  I  rtM'k  

LaUgh. 

East  Schuylkill   

West  Schuylkill  

Lykims  Vallcv.   

East  Maliano'y     . 

Schuylkill. 

WMtam  mlddto  

1 

-  \Vf>^t  MahfiTioy  

\ 

The  above-named  fields  comprise  an  area  of  somewhat  more  tdian 

480  square  miles  and  are  located  in  the  east  cm -middle  part  of  the 
State,  in  the  counties  of  Carbon,  Colvnnbia.  Lackawnnnn,  Luzerne. 
Northnmhcrlnnd,  Schuylkill,  and  Siis(juchanna,  and  are  classed  under 
three  general  divisions,  viz,  Wyoming,  Lehigh,  and  Schuylkill  regions. 
Geologically  they  are  divided  into  fields  or  basins,  which  are  again 
subdivided  into  districts. 

The  Beriiice  field,  in  Sulhvan  County,  is  not  inchuk'tl  in  any  of  these 
regions.  The  rhissifif-ation  of  the  i)r<)(hirt  of  this  hold  is  a  matter  of 
much  contention.  The  fracture  of  the  coal  and  sonio  of  its  physical 
characteristics  are  more  like  some  bituminous  or  sennajii  hracite  coals 
than  strict  anthracite,  but  on  account  of  its  high  percentage  of  fixed 
carbon  and  low  percentage  of  moisture  it  is  classed  as  anthracite  by 
the  Second  Pennsylvania  Geological  Surrey,  and  the  product  is  so 
included  in  this  rej)ort. 

The  tonnage  fxom  this  lield  is  nut  included  in  the  shipments  by 
regions  nor  in  the  division  according  to  sizes. 

The  above  territoiy  is  reached  by  ten  so-called  initial  railroads,  aa 
follows: 

Philadel^)hiu  and  Reading  Railway  Company. 
Lehiph  Valley  Ilailroad  Oompaay. 
Central  Railroad  of  New  Jersey. 

Delaware,  r>a<  kawanna  and  Western  Railroad  CkunpAuy. 
Delaware  and  Uudson  Company's  Railroad. 
Pennsylvftnia  Railroad  Cbuii>any. 
Erie  iCsvilnud  ("uuipany. 

New  York,  Outario  and  Western  Railroad  Company. 
Delaware,  Susquehanna  and  Schuylkill  Railroad  Cknupany.t 
New  York,  Susquehanna  and  Western  Railroad  Company.^ 

PENNSTLYANIA  BITUMINOITS  COAL. 

Total  production  in  1907,  150,143,177  short  tons;  spot  value, 
$155,664,020. 

In  the  production  of  bituminous  coal  alone,  Pennsylvania  far  out- 
ranks any  of  the  other  coal-producing  States,  the  output  in  1907 


a  Part  oi  Lehi^  VaUey  system.  *  Part  oi  £rio  system. 
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being  nearly  three  times  iliat  of  Illinois,  wlucli  was  the  second  coal- 
procuicing  State,  and  exceeding  the  combined  production  of  Illinois, 
West  Vii^ginia,  Ohio,  and  Alabama,  whose  aggregate  production  m 
1907  amounted  to  145,801.602  short  tons.  Compared  with  1906, 
which  was  in  itself  a  record  liroaking  year  (as  was  also  190')),  the 
production  of  bituminous  coal  in  Pennsylviinia  showed  an  incn  ase  of 
20,849,971  tons,  or  16.13  per  cent  in  quantity,  and  of  $25,373,376, 
or  19.47  j>er  cent  in  value.  One  county  in  the  State  C^mbria^ 
showed  an  increase  of  over  4,000,000  tons,  and  three  others  (Oleaifiela, 
Fayette,  and  Indiana)  each  increased  more  than  2,000,000  tons. 
Four  counties  (Allegheny,  ?>o!iiprset,  WHshiTit^ton,  and  Westmore- 
land) showed  increases  of  more  than  1,00u,(H)0  Ions  eacii.  Only  one 
county  (Lawrence)  sliowed  a  <lecrea,se  in  production,  and  in  this 
the  loss  was  comparatively  msignificant.  Tne  combined  production 
of  Fayette  and  Westmorelana  counties,  in  which  is  located  the 
famous  Connellsville  coking  district,  amounted  to  over  58,000,000 
tons  nn  amount  larger  by  7,000,000  tons  than  the  total  production 
uf  iiiinois.  Fayette  County  produced  a  little  over  29,000,000  tons, 
and  Westmoreland  County  a  little  less  than  that  quantity. 

At  practically  all  of  the  mines  of  the  bituminous  distnct  of  Penn- 
^Ivania  during  the  greater  part  of  the  year  there  was  an  unpre(  e- 
dented  sliortapre  of  mmers  and  other  employees,  as  well  as  a  mm  l 
shortafije  of  railroad  cars.  If,  however,  there  had  been  no  scarcity 
of  mmers  and  c&rs,  it  is  believed  that  many  of  the  mines  would  have 
been  compelled  to  run  on  reduced  time,  particularly  in  central  Penn- 
sylvania, as  the  development  has  increased  so  rapidly  within  the  last 
few  years  that  it  would  have  required  even  ^eater  industrial  demand 
than  existed  in  1907  to  keep  all  of  the  mmes  runnint^  to  their  full 
capacity.  The  increase  of  nearly  35  ixt  cent  in  the  prochn  tion  of 
Cambiia  and  Cleariield  counties,  and  oi  60  per  cent  in  tne  protluction 
of  ^diana  County,  shows  to  what  an  extent  the  development  in  cen- 
tral Pennerylvania  progressed.  The  scarcity  of  cars  enabled  the  pro- 
ducers to  maintain  prices  during  the  summer  at  the  hi<^liest  I(>vel 
known  in  normal  times,  .nnd  the  l)usiness  was  undoubtedly  the  most 
profitable  Pennsylvania  operators  had  known  during  a  summer  sea- 
son. With  the  monetary  troubles  in  October,  the  demand  for  coal 
fell  off  and  prices  naturally  ''slumped,''  the  operators  finding  it  diffi- 
cult to  get  rid  of  any  but  the  highest  and  best-known  grades. 

Of  the  total  production  in  1907,  60,771,157  sliort  tons,  or  40.48 
per  cent  was  undercut  by  machines,  while  in  1906,  54, 140,'^  14  short 
tons,  or  41.88  per  cent  of  the  total  product,  was  undercut  by  machines. 
The  number  of  machines  in  use  m  1907  was  4,940,  of  which  3.372 
were  of  the  pick  or  pimcher  type,  1,547  were  chain-breast,  ana  21 
were  long-wall. 

The  total  number  of  men  employed  in  Hie  bituminous  coal  mines  of 
Pennsylvania  in  1907  was  1G.S.295,  who  worked  an  avi^ai^'e  of  255 
days,  against  152,099  men  for  an  average  of  231  days  in  19UG.  The 
average  production  per  man  per  year  was  919.6  tons  in  1907,  against 
S50.1  tons  in  1906  and  824.4  tons  in  1905.  The  average  daily  pro- 
duction per  man,  which  increased  from  3.67  tons  in  1906  to  3.68  tons 
in  1906,  fell  otT  to  3.61  tons  in  1907. 

The  majority  of  the  bitunnnous  mines  in  Pemisyivania  are  operated 
on  the  basis  of  an  8-hour  day.    Of  the  163,295  men  employed  m  1907, 
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96,607,  employed  in  812  niincs,  workod  8  hours  a  day;  260  mines, 
employing  24,8H3  men,  worked  9  houra  a  day,  and  198  mines,  employ- 
ing 35,355  men^  worked  10  hours.   There  were  6,390  men  whoee 


Labor  diHt\irl>MTU  fvs  in  tne  bituminous  niiiu's  in  Pennsylvnnia  in 
1907  were  nol  sutiK-ient  to  affect  the  production,  such  striiveii  a6 
occurred  affecting  comparatively  few  men  and  being  of  short  dura- 
tion. The  total  number  of  men  idle  on  account  of  strikes  was  6|447, 
or  4  per  cent  of  the  total  number  employed,  and  the  average  number 
of  days  n]]f  for  each  man  was  9. 

The  casualty  record  for  the  bituminous  mines  of  Pennsylvania,  as 
reported  by  Mr.  James  £.  Roderick,  cliief  of  the  department  of  mines, 
at  Harrisburg,  shows  that  in  1907  there  were  806  men  killed  and 
1,207  injured,  as  compared  with  477  killed  and  1,160  injured  in  1906. 
Of  the  total  number  of  deaths,  40  wero  outside  the  mines  and  760 
inside;  63  of  the  injurios  wore  received  outsido  the  mine^  and  1.144 
inside.  Tlie  number  of  deal  lis  due  to  explosions  of  sra*!  or  mixtures 
of  ^as  ami  dust  was  uu usual! v  large,  tiie  disasters  at  iNatiUii  and  Darr, 
boul  of  which  occurred  in  ])eeember,  being  responsible  for  the  lar^ 
fatality  record  in  this  respect .  The  total  number  of  deaths  ftt>m  this 
cause  was  276,  but  notwithstanding  this  unusually  large  number  of 
victims  to  explosions  tlie  nn-ord  of  those  killed  by  falls  of  roof  or  coal 
was  larger,  there  bein^  307  dcatlis  from  this  cause.  There  were  102 
deaths  due  to  men  being  crushed  by  cars  in  the  mines,  and  15  were 
killed  by  powder  explosions  or  wmdy  shots.  Twenty  men  were 
killed  by  being  run  over  by  cars  outside  the  mines,  and  19  by  falling 
into  shafts  and  slopes.  In  addition  to  the  Tncn  killed  by  falls  of  con], 
there  were  593  injured  from  this  cause,  wink  ;i  eidpiits  from  the  cars 
resulted  in  383  injuries.  345  of  whicli  were  in  tiic  nanes  and  38  out- 
side. As  showing  the  fatal  character  of  explosions  in  the  mines,  tl^ 
number  of  injiuies  from  this  cause  was  only  10  i)er  cent  of  the  number 
of  deaths,  being  27  injured  and  276  killed:  while  in  the  falls  of  roof  or 
coal  and  the  car  accidents  and  accidents  from  powder  explosions  and 
windy  shots  the  number  injured  greatly  exctn  ded  that  of  the  killed. 
The  death  rate  per  thousand  men  employed  in  the  bituminous  niincs 
of  Pennsylvania  in  1907  was  4.94,  and  tne  nuntber  of  tons  mined  for 
each  life  lost  was  186,281..  In  1906  the  death  rate  per  thousand  was 
3.14,  and  the  number  of  tons  mined  for  each  life  lost  was  271,055. 
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The  statistics  of  production,  by  counties,  with  the  distribution  of 
the  product  for  consumption  in  1906  and  1907  are  sliowu  in  the 
fc^owing  tables: 

BUuminom  coal  production  qf  Fmmiflvama  in  1906  and  1907,  6f  oounltM,  tf»«Aorf  foiw. 

leoe. 


OodBty. 


AUegheny  

Armatrong  

B««ver  

Bfjdford  

Blair  

Butler  

Cainbrla  

Center  

Clarion  

CWrfleld  

m  

Pftyvtta  

Huntingdon... 
Indiana  

Jcfierson. ...... 

Lawrraoe  

Nliweoii  

*ad  •m«ll 

Total. 


1 A, 190,981 
2,43:i,0S2 
48,415 
561,866 
134,540 
784,938 
10,758,260 
884,115 
079,980 
5,4H4,154 

7,<k>>,901 
613,3.14 

4,317,122 

3,873,829 
221,673 
805,860 

6,417,721 
785,849 
12,174,377 
17,771,810 


450,887 


08,804,804 


I 


Sold  to 
loeal 
trade 
aadvMd 
by  am- 
ployaaa. 


389,151 
51,182 
31,525 
7,240 
184,735 
7,101 
227,038 
8,408 
21,909 
60,582 
6,194 
277,091 
7,044 
27,957 
17,754 
24,510 
5,280 
32,113 
34,702 
66,726 
244,980 


«,310 


UMdat 

for 


242,806 
81,900 
1,501 
10,129 
4,544 
11,450 
247,454 
1  fH^O 
17,580 
13S,S0S 
17,258 
519,008 
/  0,777 
86,280 
109,014 
11,688 
31,400 
183,050 
6,374 
284,481 
551,243 


8,747 


Mode 
into 
coke. 


Total 
qoantity. 


155,611 
78,610 

ri,'2d5,'46i 

I 

r'2S2!4i4 
I  67,884 
18,606,461 


l«,K2:i,027 
2,574,758 
81,531 
734,868 
402,438 
I  803,408 
12,439,152 
I     895,  4:M 
'  719,548 
5,944,745 
9^14,367 
27,044,451 
630,165 
4,657,467 
5,160,108 
257,718 
842,648 
6,674,191 
826,025 
12,714,406 
17,878,480 


548,288 


Total 
value. 


Avar* 

««« 

pnco 
TOO. 


817,288,060  81.03 
'  .97 
!  1..V 
1.01 
1.12 


2,488,887 
110,081 
744,011 
451,088 
805,686 
13,334,100 
842,076 
(ii97,M66 
5,740,030 
944,682 
27,141,727 
fft7,'A3 
4,-tr.',o56 
4,608,048 
804,882 
914,010 
7,237,817 
1,230,072 
12,029,442 
26,888,208 


00 
1.07 
.04 
.07 
.87 
1.00 
j  1.00 
'  1.11 
.02 
.80 
,  1.18 
I  1.08 
!  1.08 
1.49 
,  1.02 

I 


1,068  i  1.18 


age 
num- 
ber of 
di^a 
active. 


Aver- 
ago 

imin- 

IxT  of 
em- 

ploy- 


I 


236 
230 
214 
175 
244 
220 
203 
145 
168 
170 
161 
200 
282 
211 
188 
287 
222 
248 
176 
243 
278 


218 


18,784 
8,881 
180 
1,515 
624 
1,326 

19,002 
1,766 
1,608 

11,686 
2,119 

21,238 
1,028 
7,178 
8,785 
450 
1,410 
8,528 
2,106 

13,580 

24,788 


1,701,880  2,670,319  |31,0aB,184  :128.; 


180,200,661    1.00  j     281  ilfi8,fl00 


1007. 


17,6S*-.,«VI«) 

336,882 

282,165 

.\mutroDg  

8,230,  l.Vi 

75,0125 

114,018 

71,2WJ 

.-{7,025 

i,:tfO 

Bedford  

721,242 

9,718 

11,974 

803,011 

2,273 

fi.SOl 

878,710 

11,462 

12, .^57 

14,403,310 

277,620 

.125,452 

( '.-1,1  IT  

l,2.S9,4yi 

6,116 

'  1  .r...:i  

1,040, 170 

11,051 

27,140 

Llcirlit'l'l  

7,:m,m't 

117,212 

lUi,<>t)0 

Elk  

1,312, Iffl 

:•;-»,  :.7i) 

23,293 

Fayette  

7,243,.HS 

;£_•!  ,:mS 

553, 7S6 

Han  ti  tip  ion  ... 

670,. 'C7 

7,.M'.t 

u,:«i.i 

6,073,  U>3 

41,217 

14.'i,n2s 

4,536.0.32 

2s.fM4 

11 2, '.Kit; 

183,64<'. 

22.as;{ 

14,f)H9 

009,49('> 

7,9!  S 

.•f7,H7i> 

Somerset  

7,407,  »«:i5 

4t'.,»'p7t'. 

2<17,^<r) 

Tioga  

40,925 

v,791 

Waahin^OD  . . . 

13,741,410 

06,840 

342,204 

Wcetmorrlund . 

18,841,804 

333,461 

613,200 

Otlier  counties  i> 

and  small 

530,628 

74,441 

7,214 

_    Total .... 

UO.000.673 

1,941,132 

3.040.183 

9,924 


224,379 
01,134 

ii526j:{24 

r),9S7 

;t.57;72.1 
21,141,710 

2»i,;it»3 

.111,249 
1,286,435 


107,. -ilU 

\i55,273 
9,620,266 


I 

18,315,7.16 
I  3,430,002 
■  109,67.", 

9»;7.:<i;{ 

■l'.i:i,2i'> 
9(r.>,72<.» 
If.,  ■..li,t.21 

i,2.-.>.,;j.s3 
i,(i7N,:i«i7 

^,(U4,711 
1,427,841 

29,2<tO,C22 
721,«i04 
7.471 ,2.57 

,  .'•,'>. I, :ui7 

22t»,7l!S 
955,290 
7,7<iO,70S 
l,14«>,:«.'l 
14,535,727 
128,916,721 


26,000  I  6.'W,2h;5 


120,1 10, 4»V) 

14<l,iil3 
I" ' ,  v2s 

li.il 

I  1,151,»«6 
1,100,433 

7,887,283 
1,402,096 
30,321,657 
79H,115 
7,<lf.s,5in 
.■.,7r2,.^7r'. 

2(M,7Hii 
l,04J,i;{7 
8,579.  i;r2 
l,7t.K,:<94 
15,012,757 
28,618,178 


?27,».: 


$1.  in 

l.(M) 
1.2S 
1 .  (W 
1 .  ( M 
1.U6 
1.06 

.02 
1.0S 

.98 
1.01 
1.04 
1.  11 

.95 

. 'm; 
l.M 
1.09 
1.  10 
1..54 
1.07 

.00 


1. 14 
1.04 


260 
246 

246 

XV, 
2h.". 
2511 
260 
226 
224 
229 
2,t1 
270 
2ti8 
250 
251 
271 
21)9 
•it  .3 
241 
246 
266 


21,085 

5,126 

185 
l,4:« 

i,;v'«o 

20,9«4 
1,738 
1,013 

10,890 

2,003 
22,f«i',j 
l,<IM 
9,.VU 
0,894 

1,4.'<7 
9,M5 
2,178 
16,033 
26,676 


■2:>2  s7I 
255  lt>3,2y5 


a  Gamaron.  Cttnton.  Oroene.  and  Lvcoming. 

*  Bradford,  Cameron,  Clinton,  Greene.  Lycoming,  and  IfoKwm 
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The  statistics  of  production,  hy  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  f  oUowing  table : 

BUundnmu  coal  production  oj  J^enngylvama,  1909-1901^  by  cottntia,  in  diort  torn. 


County. 


Ailpghcnv  , 

Armstrong  

Beaver  

Bedford   

Hlnir  

Uutlrr  

Curnlirta  

CeutiT  

Clarion  

Clearfield  

Clinton  

Flk  

I'.lVi  til!  

(inr:;.'  

Hunt  lii^:'Jon... 

Imliitn;!  

JcIht-mii  

Lawrence  

Lycoming  

Mercer  

SoilliTSrt  

'llOf^it  

Wnjihington  .. 
Westmoreland 
Small  mines . . . 


im. 


13,68{i,225 

1,920,5K4 
lM»,l(r2 

531, tC« 

i9,ni3,ioi 

153,000 

S<IO,&47 
2,043,140 
6,474,704 

232,992 
57,030 

704,747 
5,957,751 

00',,GV( 
0.2ir.,-J(.T 
l'.>,r:7.'.»i)4 

"  1^,<JS5 


U04. 


Total  ,  103, 117, 17s 

Total  value  |12i,752,7a» 


12,291,261 

540,  S,W 
.M4,aj2 
407,316 

10,M5,500 
712,036 
551,532 
5,74<-.,S70 
:«1  .'.•ti7 
i,r-".i,2;il 

i;<,_':ii  ,011 

t., (Hi. .■,!.( 
7^,vi7 

.'/■iT.ini 

i  <i41,.;v» 

I  97,9.5s,2^7 
p4, 428, 219 
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13,fi*$2,«10 
2,407,314 
82,676 

752,715 
34S.74;i 
550,589 
12,000,891 

810,441 

714,47s 
7,248,306 

296,9S8 
1,240,.'«7 
24,r»(M»S9 

ll);^,^KlO 

.■..■.<.».():» 

4,47T,4;n 

2t.7,4TO 
X(.>^44 
707, 9t4 
6,412,672 
7«i.723 


111 


Ll 


t  'CI,!),)! 

T'.'i) 


lis,4l;?,tv;{7 
1113,390,507 


16,S23,027 
2,571,7:»s 

SI.:.:!! 
7:i-t,s.v> 
4<rJ,-1As  j 
Si;i,41*9 
l-.',4.i'M52 
S'Xi.434 
719,548 
5,944,745 

2;i;i,i:.74 

941,:>.7 
27,044, 4:,I 
144..' M 

»>:«!,  i.v. 

4,t>.^7,4.S7 

.".,1^,1":, 
44,4:;5 

N4J,i.JS 
6,fc74,l'.<l 

12,714,405 

27,573,420 

«  l.':>, 


1M7. 


I8,315,73fi 

3, 4:9),  002 
li»»,575 
^«.7,:il3 

4',>3,-.Mvt 
9U2,7-.'':) 
16,526,G21 


(-♦■)  or  «». 


1,25«-.,3S.3  + 


l,07S,3f.7 
!<,034,7ll 
322,<»24 
1,427,841 
29,2tO,«22 
158,187 
721,604 
7,471,257 
5,9<V4,397 
220, 7IS 
51,'J7m". 
055, -.".Ml 
7, 7'",  70S 
1,14«.,;453  1  + 
14,5;i5,r*7  4- 
28,910,?21  ,+ 
6  105,516  — 


4- 


1,492,709 

.V.5,244 
J^,044 

2:C,45S 
•K),7sl 

4,(SS7,4i'.) 
3WJ,iW9 
358,813 

2,0S9,96<i 

SS,<».'.0 
4M,474 
2,2H.,171 
13,9:iti 
91,449 
2,813,«10 
sij  I .  Hr2 

7.5:il 
112,1.42 
1,0'J5,517 
311'.  42S 

1,343,301 
20,4 


J  .  I ; .  V.  1 M  1  1 77  ;  -f  20,  N9, 971 
|»130,290,t>51  ^1155, 064, (U6  |-1-Ct&,373,975 


o  Includes  production  of  Cameron  rounty. 

b  Includes  production  of  Bradford,  Cameron,  and  McKean  counties. 


The  bituminous  coal  field  of  Pennsylvania  includes  an  area  of  about 
14,200  .square  iiiih^s  in  the  western  part  of  the  State.  The  roal- 
bearini;  rocks  lie  in  the  form  of  a  numl)er  of  canoe-shaped  troughs 
exteiuling  northeast  and  southwest.  There  are  6  or  more  of  these 
troughs,  and  they  lie  at  successively  lower  levels  in  going  toward  the 
Ohio  River  from  either  the  east  or  the  west,  the  whole  tending  to  form 
a  major  shallow  trough,  whose  axis  runs  roughly  from  Pittsburg  to 
Huntington,  W.  Va.  The  folds  diminish  in  strength  in  going  west- 
ward from  the  Allegiieny  front.  Around  the  rim  of  the  major 
trough  occur  the  outcrops  of  the  lower  measures;  in  the  center  the 
lower  measures  are  deeply  buried,  and  the  exposed  rocks  belong  to  the 
upper  measures. 

The  coal-bearing  rocks  all  belong  to  the  Pennsylvanian  series,  and 
have  a  total  thickness  in  the  southwest  corner  of  the  vState  of  about 
2,000  feet.  The  great  luilk  of  the  coal  mined  comes  from  the  Alle- 
gheny' and  Monongaliela  formations,  formerly  known  as  the  Lower 
and  the  Upper  Productive  Measures.  Below  the  Allegheny  forma- 
tion is  the  Pottsville,  containing  the  Sharon  and  the  Mercer  coals, 
which  rcjich  workable  thickness  only  very  locally.  The  AUeghenv  or 
"Lower  Productive  Measures,"  with  a  thickness  of  250  to  350  feet, 
contain  at  least  7  coal  horizons,  all  of  which  yield  workable  coal 
locally.  They  are  called,  begimiing  at  the  bottom,  the  Brookville, 
Clarion,  Lower  Kittanning,  Middle  Eittanning,  Upper  Kittanning, 


Digitized  by  Gopgle 


COAL. 


181 


Lower  Freeporti  and  Upper  Freeport  coals.   It  is  now  definitely 

recog:]iized  tlmt  the  coals  of  tlicso  horizons  do  not  occur  in  continuous 
beds,  and  in  irtanv  cases  not  in  exact Iv  the  same  horizons.  As  a  rule, 
they  are  not  characterized  by  details  of  section,  roof^  or  tioor,  so  that 
thej  can  not  be  clearly  lecognized^  except  over  limited  parts  of  the 
field.  No  one  of  tin  m  is  continuously  workable,  but  the  Lower  Kit^ 
tanning  and  the  Upper  Freeport  coals  are  widely  workable,  and  the 
Lower  Freeport  has  a  splendid  development  over  several  counties  in 
the  northeast  part,  of  tlio  field.  The  Brookville  or  "A"  coal  is  of 
workable  thickjiess  in  spots  over  a  large  part  of  the  iiiarginul  belt  of 
the  coal  measures,  especially  in  Jefferson,  Clearfield,  Oenter,  Cam- 
bria, and  Somerset  counties.  The  Clarion  or  "A'"  coal  reaches 
workable  thickness  in  ubt)ut  the  same  belt,  though  the  two  are  seldom 
of  workable  thickness  in  the  same  section.  Both  nf  these  coals  arc  njH 
to  be  iinj)ure  when  tliick.  The  Ijower  Kittaimin^  or  ^'B"  coal  is  ide 
most  persistent,  uniform,  and  reliable  of  the  Allegheny  coals,  although 
it  is  thinner  than  the  Freeport  coals,  seldom  exceeding  a  thickness  of 
4  feet.  It  is  exposed  in  workable  thickness  and  punty  in  11  of  the 
counties.  The  Middle  and  the  I'pper  Kiitanninr^  hnrizni)-  "C"  and 
"C,"  contain  but  little  \V()rka])]e  coal,  though  the  l*pj)er  Kittanning 
shows  camiel  coal  at  a  number  of  points  and  stands  forth  in  produc- 
tivity. The  Lower  Freeport  coal,  "  D,"  is  finely  developed  in  Clear- 
field, Jefferson,  Indiana,  and  Cambria  counties — ^in  the  well-known 
Moshannon  (Clearfield),  Reynold sville-Punxsutawney,  and  Barnes^ 
boro-Patton  basins.  Over  most  of  the  rest  of  the  territory  this  scam 
is  cither  worthless  or  of  too  low  grade  for  competilioii  in  the  present 
market.  The  Upper  Freeport  or  coaP'E"  is  a  variable  and  complex 
bed,  extending  m  gross  workahle  thickness  over  most  of  its  area, 
although  over  a  considerable  part  of  this  territory  it  is  too  much 
broken  up  and  too  impure  for  profitable  mining.  It  appears  to  be 
entirely  ansent  in  -^nine  localities. 

As  a  whole,  the  Alle<;heny  formation  yields  about  40  per  cent  of  the 
total  output  of  bituminous  coal  in  tlic  State. 

For  about  600  feet  above  the  Upper  Freeport  bed  occurs  the  Cone- 
mau^  formation,  or  ''Lower  Barren  Measures.'^  It  contains  6  or 
more  coals,  which,  however,  are  only  very  locally  workable. 

Just  over  the  top  of  tiiis  formnnon  comes  the  Pittsburg  coal, 
the  most  uniform  in  quality  and  liiickness,  and  for  a  given  area 
the  most  valuable  coal  bed  m  the  bituminous  field  of  Pennsylvania. 
Although  not  of  as  high  a  grade  as  the  best  Allegheny  coals  to  the 
east,  and  although  varying  eieatly  in  quality  from  east  to  w^,  on 
the  whole  the  Pittsburg  coal,  on  account  of  its  thickness,  its  rc<ru- 
Iftrity,  its  high  grade,  and  its  adaptability  lor  the  prodiK^ion  of 
coke  and  illuuiinating  gas,  has  long  been  the  most  famous  bitumi- 
nous coal  bed  in  Amenca.  It  is  confined  to  the  southwestern  part 
of  the  State.  The  bed  will  give  9  feet  of  availal)le  coal  over  large 
areas,  and  seldom  runs  under  4  feet.  Above  ihe  Pittsburg  coal 
occur  the  Redstone,  Sewicklev,  Uniontown,  and  Waynesburg  coals, 
which  are  of  good  workable  tliickness  locally,  but  in  the  presence  of 
thegreuL  rUtaburg  coal  are  but  Httle  mined. 

The  statistics  of  the  early  ;»oduction  of  bituminous  coal  in  Penn- 
sylvania, particularly  as  compared  with  the  anthracite  records,  are 
sadly  wanting.  The  United  States  census  of  1840  shows  a  pro- 
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(luction  of  bituminous  coal  in  tlie  State  of  464,826  short  tons.  The 
census  of  1860  reports  a  production  of  2,090,786  short  tons;  tliat  of 
1870  shows  ft  production  of  7,798,518  short  tons.  The  production 
for  the  mtervening  years,  as  shown  on  the  table  on  a  preceding 
papje,  has  boon  estimated  from  the  best  information  o]>tainable. 
Since  1871  the  records  are  oflicial.  The  total  production  of  bitu- 
minous coal,  as  shown  by  the  above-mentionetl  table,  has  amounted 
to  1,846,069,253  short  tons.  The  anthracite  production  from  1814 
to  the  close  of  1907  has  amounted  to  1,931,510.321  short  tons, 
showing  that  the  total  production  for  the  State  nas  been  nearly 
evenly  divided  ])etween  anthracite  and  bituminous  coal. 

Mr.  Campbell  places  the  amount  of  coal  orifjinallv  in  the  ant  lira- 
cite  fields  of  rennsyivania  at  21,000,000,000  short  Ions,  and  in  the 
bituminous  fields  at  112,574,000,000  short  tons.  Under  the  condi- 
tions in  which  mining  in  the  anthracite  region  was  carried  on  in 
former  years,  it  was  estimated  fliat  for  every  ton  of  coal  jnined 
and  marketed.  1  \  tons  approximately  were  eitlier  wasteil  or  left  in 
the  ground  a.s  pillars  for  the  protection  of  the  workings,  so  that  the 
actual  yield  of  the  beds  was  only  about  40  pvr  cent  of  the  contents. 
This  percentage  of  waste  has  been  materially  reduced  by  modem 
methods  of  mining,  but  it  is  probable  that  the  exhaustion  to  the  close 
of  1907  lias  actually  doubled  the  production,  or,  say,  4.000.000,000 
sliort  tons.  This  would  leave  still  in  the  ground  approximately 
17,000,000,000  tons,  wliich  would  be  capable  of  producing,  at  tlie 
rate  of  1  ton  of  coal  lost  for  each  ton  mined,  8,500,000,000,  or 
approximately  100  times  the  quantity  of  anthracite  produced  in  • 
1907.  If  all  of  the  coal  were  to  be  recovered  the  supply  would  last 
two  iumdred  years  at  the  rate  of  production  in  11)07.  The  qmintity 
of  anthracite  which  would  actually  ])e  ])ro(luced  would  probably  lie 
somewhere  between  half  the  remaining  supply  and  the  total. 

Estimating  for  the  bituminous  production  1  ton  of  coal  lost  for 
eveiy  2  tons  mined,  the  exhaustion  to  the  close  of  1907  has  been 
2,760,000,000  tons,  which  would  leave  still  in  the  ground  a  little 
less  tlian  110,000,000,000  short  tons— about  730  times  the  produc- 
tion of  1907 — or,  in  other  words,  if  the  exhaustion  is  1  \  times  the 
roduction  of  bituminous  coal  of  Pennsylvania,  at  the  rate  of  uro- 
uction  in  1907  the  supply  would  last  approximately  four  hundred 
and  ninety  years. 

TBNNBS8BB. 

Total  production  in  1907,   6,810,243  sliort  tons;  spot  value, 
•8,490,334. 

Tennessee  participated  in  the  general  increased  production  in 

1907,  but  to  a  less  extent  than  many  of  the  other  eastern  States. 
CV)al  mining  is  confined  to  the  eastern  portion  of  tlie  State,  which 
is  crossed  by  tlie  Appalachian  system,  and  mining  operations  are 
carried  on  under  the  handicap  of  having  tlieir  markets  in  conmion, 
and  accordingly  competitive,  with  the  coals  from  Alabama  and 
southern  Kentucky.  About  40  per  cent  of  the  output  of  Tennessee 
is  used  for  railroad  fuel,  ant!  about  15  cent  is  absorbed  by  a 
comparatively  restricted  local  nuirket — tluit  is,  in  eastern  Tennes- 
see. The  remainder  of  the  product  goes  to  the  competitive  nuirkets 
of  Tennessee,  Kentucky,  Georgia,  and  North  and  South  Carohna. 
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In  addition  lo  the  mild  weather  of  November  and  DerPinher, 
which  caused  a  decrease  in  the  demand  for  coal  for  domestic  pur- 
the  monetary  disturbances  so  affected  the  iron  maricet  that 
coke  could  not  be  sold  at  a  profit.  This  forced  many  of  the  larg^ 
mines  in  Virginia,  West  Virginia,  Alabama,  and  Tennessee  to  market 
ft*^  steam  coal  the  portion  of  the  product  which  luul  previous  in 
that  time  been  coked.  This  added  c<)iiip<'titi()n  had  a  (ienioraliziii^ 
iidiuence  upon  the  Tennessee  operations  in  the  last  three  montlis  oi 
thevear. 

The  net  results  of  the  coal-mining  operations  in  Tennessee  m  1907 

',\u  inrresise  of  ""O.OGS  short  tons,  or  8.8  per  cent  in  quantity 
over  the  output  of  HiOtj,  with  a  p:ain  of  $822,919,  or  10.73  per  cent 
in  value,  and  as  in  most  of  the  coal-producing  States,  the  maxi- 
mum production  was  recorded.  The  average  price  per  ton  advanced 
from  $1.22  in  1906  to  SI. 25  in  1907.  There  were  employed  in  the 
coal  mines  of  Tennessee  in  1907, 12,052  men,  who  worked  an  average 
of  232  days,  compared  vnth  11, 4 '2  ?ncn,  workin<r  an  averajre  of  229 
days  in  1906.  The  increase  in  tiie  productive  elliciency  of  the  mine 
employees,  as  referred  to  in  the  report  for  1906,  continued  in  1907, 
the  arerage  production  per  man  naving  increased  from  483.5  in 

1905  to  646.6  in  1906  and  to  565  in  1907.  The  average  daily  pro- 
ch]ction  of  each  man  has  increased  from  2.29  in  1905  to  2.39  in 

1906  and  to  2.44  in  1007. 

The  increased  eOiciency  is  attributable  in  part  to  the  larger  num- 
ber of  miniiig  machines  employetl  and  to  tne  larger  tonnage  won 
by  them.  In  1905  there  were  89  machines  in  use  m  the  coal  mines 
of  Tennessee,  and  the  machine-mined  product  amounted  to  479,471 
short  tons.  In  1906  there  were  128  machines  in  use,  with  a  machine- 
mined  tonnage  of  747,500.  In  1907  there  were  874,025  tons  of  coal 
produced  bv  the  use  of  137  macliines.  The  total  quantity  of  ma- 
chine-mined coal  in  1907  represented  12.85  per  cent  of  the  total 
production,  against  12  per  cent  in  1906.  Of  the  137  machines  in 
use  in  1907,  120  were  pick  or  puncher  machines,  14  of  the  chain- 
breast,  and  3  of  the  long-wall  type. 

The  statistics  relative  to  the  lenj^th  of  working  days  show  that 
58  per  cent  of  the  total  number  of  men  employed  in  the  mines  of 
Tennessee  worked  nine  houis  a  day.  In  1907,  6,968  men  distrib** 
uted  among  75  mines,  out  of  a  total  of  12,052  men,  worked  nine 
hours  and  3,379  in  27  mines  worked  ten  hours.  There  were  13 
mines  employing:  1,561  men  that  worke<1  ei<»ht  hours  a  day.  The 
ten-hour  mine^i  inchided  the  State  niiii<  >  at  Petros,  in  Morgan 
Coimty,  which  emploved  597  convicts  lu  1907  and  775  in  1906. 
These  mines  worked  tnree  hundred  and  ten  days  in  the  year.  The 
labor  disturbances  in  1907  were  negligible,  tlie  total  number  of 
men  idle  because  «)f  strikes  being  284  and  the  average  number  of 
days  lost  seventeen. 

Of  the  total  production  in  1907,  604.557  tons  were  waaiied,  yield- 
ing 543,333  tons  of  cleaned  coal  and  61,224  tons  of  refuse. 
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The  statistics  of  produciion,  bv  counties,  in  1906  and  1907,  with 
the  distribution  of  the  product  for  cousumpiion,  are  shown  in  the 
fdlowing  tables: 

Coal  produdMm  of  Tennaue  in  1906  and  2907^  bff  eounUet,  tn  thort  iom. 

X906. 


County. 

loaded 
ut  minw 
fordilp- 

OMIIlt. 

Sold  to 
local 

trade 
and  used 

by  em- 
ployoes. 

mifim 
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llMt. 

into 
coto> 

Total 
quantity. 

Total 
▼aloe. 
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£^ 

A-rer- 

niuxi- 
Iwr  of 
dara 

AreavgB 
luirabsr 

of  em- 
ploye a. 



Auderson .... 

h.  S4r, 

<»,  lt>9 

7t>3,  ^14 

8913,.'>72 

81.20 

1S7 

1 .  4XS 

('ampttclL  

Cliiit.o  rue. ....... 

l.lV.ii.M'JN 
l.fX'l'..-i27 
117. 

v.,  '>'M 
S,.'l7 

.-,.31:. 

11.  >»>.'> 
1.  i  r. 

13^838 

r>,  x\; 

1.2S2. 107 
l.(W.7'17 
44!>. 

1.710,  4<.»S 
1. 101.700 
.")71.(.Xli') 

i.:t4 

1.00 
1.27 

209 
20:. 
243 

2,;i44 
1 ,  t  at 
7lH 

lluiiillton  

:<,oi4 

,'),7:w 

■1,S>.3 

S7,  m:< 
108,493 

»iM,  ".;{J 
.••is'j.r.r. 

:i'ji .  (X^ 
•iir...'li 

1.24 
1.  ,'kS 

2ti0 
270 

<i74 

I  :>..')(■.'» 

lU.'.,  7(1", 

770.  i^i 

1.2."> 

2d4 

1 .  .17'.i 

Overton  

7'.i,7.VJ 

'A) 

l.Slll 

nrj,770 

1 .  2() 

llKi 

17S 

Scott  

■J,  iNll 

LMJ,  179 

1.44 

210 

;ii.i 

OtMr  counties 
Small  ntDw. .... . 

17,673 
1,200 

LU61,4U 
1,200 

l,237,(ibl 
1,848 

LU 
1.64 

Total. ...» — 

87,336 

118,061 

846,886 

7,687,416 

1.33 

29 

ii,4Ba 

CfuaplMlL. 
CblSonM. 


Onindy  

HamlltiMi  

llarion  

Morgan  

OveiioiL  

fioott  

Qtbu  ooittttosa. 
*?iiM>ll  inf     ■  ■  I L 


Totid. 


1.212,262 
1.113,870 

526,010 
284,507 

341,515 
520, 515 
73.  H7« 
182.387 
663»8e7 


5,741,088 


11,108 
37,764 
14,  MO 

2,568 
7,081 
1,535 
5,718 
330 
12, 142 
41,708 
148 


135,000 


17,448 
37,435 
19,830 
2.747 

7,923 
3,909 

10,727 
538 
2,636 

36,903 


188,653 


133,640 


33,266 
82,523 
64,307 
102,247 


408, 8U 


808,003 


851,943 
1,400,000 
1,147,900 
564,591 
383,044 
401,416 

74,734 

197,165 
1.151,097 
146 


6,810,243 


81,020.208 

1,9.M.8«>1 
1, 163, 294 
G37,478 
510,501 
560,006 
838,598 
97,817 
300,545 
1,419,060 
251 


81.90 

1.39 
1.00 
1.13 
1.34 
1.39 
1.31 
1. 31 
1.52 
1.23 
1.72 


317 

196 
239 
270 
241 
282 
264 
234 
206 
284 


8,490.334  I 


232 


1,708 
2,507 
1,688 

80r 
m 

665 
1,198 
160 
474 


13,083 


sBtodaoe,  Cumberland.  Fentiws.  Franklin,  tLkm,  Roan^  Saqnatolito.  and  White. 

The  statistics  of  production,  by  counties,  during  the  last  five  yeais. 
with  the  increases  and  dporeases  in  1907  as  compared  with  1906|  are 
shown  in  the  following  table: 

Cbal  production  qf  Tennetteet  2909^1907 1  6y  oounlutt  m  oAort  Am*. 
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Anderson  ., 

CamplH'll  

Clail)ome  
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Overton  

Kht'H  

Hiiiin*!  

Scott  

White  

Other  counties  and 
mjfim  


1903. 


small 


655. 
700, 
784, 
i;J4. 
466. 
264. 
430. 
524, 
83. 
2:11. 

rjy, 

142, 
107, 


1004. 


721 

\m 

028  ' 
003  I 
642  I 
268  : 
7.S4  i 
485  I 
340  I 
GSO 
480  I 
424 
900 


1006. 


Toliil.. 
Total  value. 


73, 182 

■l,7'«,i,»04 
85,979,830 


630. 109 
804,760 
•161, 2.55 
91,718  I 
:«7,219  ' 
252,7.15  , 

■.m.mTi  : 

484,232  ' 
11*1,  403  I 
^34,992 
0«.519 
123,478 
148,388 

128,010 


4.782,211 
85,642,393 


S4.1. 77S 
1,  .olO 

l,(.rAi,4.-^ 
35.052 
421,210 
296.445 
416,768 
620,587 
84,493 
240,590 
122,403 
140,230 
308,388 

133,808 


6,766.090 
86,677,881 


1906. 


1.282.107 
1,099,747 

64.247 

44'.', 

316,5;i2 
389.525 
615,705 
81.603 
204,918 
158.421 
188,203 


1907. 


166,484 


851.943 

1,400,  mo 

I.147.'.JOO 
.SI),. ■162 

.v>4,  :m 

382,044 
401,416 
ftTO,  '207 
74.734 
242.421 
170,748 
187,166 


238,384 


*i,2o'i,:?7.^ 
17, 667, 416 


fi,S!i).24r{ 
18,490,334 


Increaae 
(-»-)  or  de- 


+ 


+ 
+ 


88,109 
117,693 
48,153 

2a,ii6 

115,221 
65.512 
11,^1 
23,502 
6,909 
22,497 
12,327 
38,883 


+  550,968 
•f8a33,8i9 
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About  4  ,400  square  miles  of  the  State  are  underlain  by  coal  measures, 
and  approximately  half  this  area  contains  one  or  more  beds  of  work- 
able coal.  The  coal  mea.sures  occuny  a  belt  extending  entirely  across 
the  State  in  a  northeast-southwest  airection.  This  belt  has  a  width  of 
70  miles  at  the  Kentucky  line,  and  ia  there  praetically  continuous.  At 
thfiGeor^iarAlabama  line  its  width  is  about  50  miles ,  and  only  the  high- 
est land  IS  occupied  by  cofd  mea<«ures,  the  vallovs  of  Tennessee  River 
andits tributaries beinj?  cut  in  ''Lower Carboniferous"  formations. 

The  greater  part  of  the  workable  coal  occurs  in  three  basins,  the 
Wartbui^,  the  Walden,  and  the  Sewanee. 

The  ll^rtburg  basm  lies  north  of  Emory  River,  embracing  portions 
of  Scott,  Anderson,  and  Moi^an  counties.  It  is  continuous  north- 
ward with  the  Jellic*^  bHsin,  which  lies  partly  in  Tennessee  and  partly 
in  Kentucky.  The  central  })<>rtion  of  tlio  Wartburg  ba^iu  is  a  oeeply 
dissected  plateau,  and  its  coal  is  almost  entirely  undeveloped.  Ouly 
two  beds  are  at  present  worked,  and  these  only  about  the  margins. 
The  higher  of  these  is  in  the  Wartburg  s  n  h  I  f  )  i  le  and  the  lower,  proba- 
bly corresponding  with  the  Sewanee  bed,  farther  south  in  the  underly- 
ing Brir^ville  shale.  The  latter  coal  bed  averages  about  4  feet  m 
thickness  on  the  eastern  mar<^  of  the  basin,  decreasing  to  3  feet  at  its 
western  edge.  There  are,  in  addition  to  these  two,  numerous  unde- 
veloped beds,  seyeral  of  which  are  known  to  be  of  workable  thickness. 

The  Walden  basin  extends  southwestward  from  Emor}'  River  to  the 
Georgia  line.  It  is  a  narrow,  uns}'Tnmetrical  s}Ticline,  the  Ik'iIs  having 
a  steep  dip  on  t  he  eastern  andagent  le  dip  on  the  western  margins.  The 
Walden  basin  contains  several  workable  coal  beds,  the  most  impor- 
tant of  which  is  identified  with  the  Sewanee.  The  development  has  thus 
far  been  confined  chiefly  to  the  eastern  margin,  where  streams  flowing 
from  the  Walden  plateau  have  cut  narrow  gorges  through  the  sharply 
upturned  strata,  giving  access  to  the  lowest  ])art  of  the  s^Ticline. 

The  Sewanee  basin  is  also  long  and  narrow  and  extends  parallel  \\ith 
the  Walden  basin,  being  separated  from  the  latter  by  the  Sequatchie 
Valley.  The  strata  are  practically  horizontal  except  along  the  margin 
of  the  Sequatchie  Valley,  where  they  are  sharply  u ptumed.  This  basin 
contains  several  coal  beds,  the  most  important  of  which  is  theSowanee, 
which  is  exceptioind  for  its  uniformif  \  )f  character  over  a  very  large 
area.  It  averages  about  4  feet  in  thickness.  The  principal  development 
has  been  along  the  western  margin  of  the  Scq^uatcliie  Valley  and  in 
the  outliers  of  the  coal  bed  occupying  the  summit  of  the  Cumberland 
Plateau.    By  far  the  larger  part  of  the  basin  is  entirely  undeveloped. 

The  workable  coal  in  f  iie  three  basins  descril>ed  ahove  is  chiefly  in 
the  Walden  formation,  above  the  Lookout  conglonu  rate.  Locally, 
one  or  more  of  the  tiiree  coal  beds  which  occur  below  the  Lookout  con- 
glomerate attain  workable  thickness  and  the  p  roduct  is  higldy  esteemed 
as  domestic  fuel.  These  lower  beds  are  developed  chiefly  at  Bonair 
and  in  the  \ncinity  of  South  Pittsburg. 

Tlio  T'nitod  States  rfii-^us  of  1S40  states  that  55S  short  tons  of  coal 
were  produced  in  Tennessee  in  that  year.  It  is  probable  tlnit  very 
Uttle  was  mined  in  the  State  prior  to  thait  date.  By  1860  the  produc- 
tion had  increased  to  165,300  tons,  but  after  that  date  development 
was  retarded  by  the  civil  war.  Since  1880  the  production  or  Ten- 
nessee has  increased  quite  regularly,  but  not  so  rapidly  as  that  of 
Alabama.  The  imnual  production  of  tli«'  State  since  1842  is  shown 
in  the  table  on  a  preceding  page,  giving  the  protiuction  of  coal  in  the 
United  States  from  the  earliest  times  to  the  close  of  1907. 
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The  total  production  of  Tennessee  to  the  close  of  1907  amounted  to 
84,304,601  tons,  representing  an  exhaustion  of  126,000,000  tons. 
According  to  the  estimate  by  Mr.  Marius  R.  Campbell,  of  the  United 
States  Geological  Survey,  the  bituminous  coal  fields  of  Tennessee 
rovpr  nn  area  (»r  4,400  square  miles,  the  oripnal  contents  of  which 
wlien  mining  began  were  25,665,000,000  sliort  tons,  of  wliich  tlie 
exliaustion  to  the  close  of  1907  represented  a  little  less  than  one-half 
of  1  per  cent  of  the  total  estimated  supply.  The  coal  still  left  in  the 
ground  is  about  200  times  the  exhaustion  to  the  close  of  1907;  3,750 
times  the  production  in  1907.  or  2.500  times  the  exhaustion  repre- 
sented by  that  production. 

TEXAS. 

Total  production  in  1907,  1,648,069  short  tons;  spot  value, 

$2,778,811. 

A  decrease  of  over  IK)  per  cent  in  the  prixUielion  of  petroleum  in 
Texas  in  1900,  as  compared  with  1905,  gave  an  additional  impetus  to 
coal  mining  in  the  State  and  resulted  in  an  increase  of  112,189  short 
tons.  The  production  of  Texas  petroleum  in  1907  was  about  the  same 
as  in  1906,  tnere  being  an  insignificant  decrease  in  the  output.  There 
wns,  however,  a  deeifh^d  advance  in  the  price  of  fuel  oil  in  tlie  State, 
and  this  re-sulted  in  a  number  of  railroads  returning  to  coal  lor  loco- 
motive use,  the  effect  of  wiucii  is  exliibited  in  an  increase  in  the  pro- 
duction of  coal  in  Texas  of  335,196  short  tons,  or  25.53  per  cent  in 
<][uantity,  and  of  $599,010,  or  27.53  per  cent  in  value.  Th(^  statistical 
sitnatifm  in  petroleum  in  Texas  is  also  largely  responsible  for  the 
increase  of  over  one  and  a  half  million  tons  in  the  rnni  prochiction  of 
Arkansas  and  Oklahoma,  whose  principal  markets  are  in  tlie  Texas 
territory.  The  larger  portion  of  the  increase  in  Texas  coal  production 
in  1907  was  from  the  lignite-producing  areas,  the  output  of  lignite 
having  increased  from  472,888  short  tons  in  1906  to  707,732  tons  in 
1907.  There  was  also  a  d«'ei(le(l  advance,  from  84  rents  to  $1.01.  In 
the  average  price  per  ton  for  li<;nite  at  the  mines.  n]i<\  the  total  value 
increased  from  $399,011  to  §715,893.  The  produciiun  of  bituminous 
coal  in  the  State  increased  from  839,985  short  tons  in  1906  to  940,337 
tons  in  1907,  with  an  increase  in  value  of  from  $1 ,779,890  to  $2,062, 918. 
The  avernrre  price  per  ton  for  bituminous  coal  also  advanced  from 
S2.12  to  S2.19.  Dunn-  HH)7  the  Wichita  Falls  and  Southern  Rail- 
Wii y  Company  was  reported  as  having  under  eonstrucl  ion  a  branch  line 
from  Wichita  Falls  to  the  bituminous  coai  areas  of  Yuun^  County. 
There  are  stated  to  be  approximately  1 ,000  acres  of  coal  m  Young 
Ck>unty,  none  of  which  is  at  present  mmed  on  account  of  lack  of  rail- 
roatl  transportation.  It  was  expected  that  the  railroad  would  be 
completed  oefore  the  close  of  the  current  year. 

The  bituminous  and  lignite  mines  of  T»'\as  ^^w  v  employment  in 
1907  to  a  total  of  4,227  men  who  worked  an  average  of  242  days, 
against  3,048  men  for  an  average  of  227  days  in  1906.  The  bitumi- 
nous mines  emplo}  ed  3,137  men  tor  an  averajje  ( »f  255  days  in  1907  and 
the  lignite  mines  i,090  men  for  an  average  of  204  days.  The  avera^re 
production  per  man  per  day  in  tlie  bituminous  mines  was  I.IS  and  in 
the  lignite  mines  3.18.  The  average  daih'  production  per  man  fi^r 
both  bituminous  and  lignite  was  1.61.  The  average  production  per 
man  for  the  year  was  300  in  the  bituminous  mines  and  649.3  in  the 
lignite  mines,  with  390  as  the  average  for  the  total  production  for  the 
State. 
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Thore  were  3  mines  in  which  mining  machines  were  employed  in 
1907.  and  36,100  short  tons  were  mined  with  tlie  use  of  13  machines, 
ag&inst  22,682  tons  mined  by  the  use  of  12  muclunes  iii  1906.  In 
mo0t  of  the  bituminoiw  mines  of  the  State  the  men  worked  8  hours  a 
daj,  whUe  in  the  ligdite  mines  the  rule  is  the  10-hour  day.  In  1907 
there  were  1,453  men  who  worked  8  hours  a  day  and  2,202  men  who 
worked  10  hours.  One  mine  eniploving;  60  men  reported  9  hours,  and 
tliere  were  512  men  whose  length  of  working  day  was  not  rej)ort('d. 

There  were  16  counties  wliich  produced  coai  or  lignite  in  1907,  an 
increase  of  3  om  11NW.  Bttominoiis  eoal  was  TOoduoed  in  7  counties, 
namely,  Erath,  MoCullough,  Mayerick,  Palo  Finto,  Parker,  Webb, 
and  Wise.  These  were  the  same  as  in  1906.  Lignite  was  produced 
in  9  counties,  Ba^strop,  P'a3'ette,  liopkia**,  Houston,  Ivcon,  Medina, 
Milam,  Robertson,  and  Wood.  Of  tnese  9,  Fayette,  Leon,  and  liob- 
ertson  did  not  produce  in  1906. 

The  statistics  of  production,  by  counties,  in  1906  and  1907,  with 
the  distribution  of  tne  product  for  consumpncMi,  are  shown  in  the  fol- 
lowing tables.  O^ing  to  the  fact  that  there  are  only  one  or  two  mines 
in  each  county,  the  production  of  the  bituminous  and  the  lignite  pro- 
ducing counties,  respectively,  is  combined. 

OdoI  prothuOon     TtxoB  in  1906  md  1907,  by  eoimfies,  in  Aort  torn. 

i9oe. 
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S,M8 
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308,811 
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88,aB8 
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The  coals  of  Texas  occur  in  thi'ee  coal-beanng  formations — the 
Tertiarj^  the  Cretaceous,  and  the  Carboniferous.  In  the  north-cen- 
tral portion  of  the  State  are  found  the  hituminous  coals,  in  what  is 
known  as  the  Southwestern  field.  It  is  about  250  miles  in  length, 
with  an  average  width  of  about  45  miles,  and  contains  approximately 
11,(K)0  square  miles.  The  known  coal-hoaring  strata  are,  however, 
miicli  more  Hmit-ed,  boin^  coiitiiied  to  the  central  part  of  the  entire 
field.  The  principal  iimiing  operations  are  in  Wise,  Palo  Pinto. 
Erath,  and  McCulIough  counties.  Small  ^quantities  have  been  mined 
in  Eastland,  Coleman,  and  Bowie  counties,  lut  no  production  was 
reported  from  these  counties  in  1906  or  Tlie  coals  of  the  Cre- 

taceous foinuition  orrur  in  the  southern  portion  of  the  State,  and 
milling  operations  ai-e  carrieii  on  at  Eagle  Pai*s,  in  Maveiick  County. 
Lignite  beds  of  Tertiary  age  extend  entirely  across  the  State  from 
the  eastern  botmdary  at  Sabine  Riyer  in  a  southwesterly  direction  to 
^e  Rio  Grande,  in  the  southwestern  extremity,  near  Laredo,  in 
Wchl)  County,  ihv  lif^nite  approaches  bituminous  in  character,  and 
the  Wel)h  County  })rocluction  is  classed  as  bituminous.  Lignite 
mining  operations  have  been  carried  on  ui  Anderson,  Bastrop,  Fa}'- 
ette;  Hopkins,  Houston,  Leon,  Medina.  Milarn^  Raines,  Robertson, 
Shelby,  and  Wood  counties,  the  principal  operations  being  m  Medina, 
Milam,  and  Wood.  During;  the  last  lew  years,  or  since  the  discov- 
eries of  oil  at  Beaumont,  the  ligpaite-producing  industry  has  suffered 
greatly  from  the  use  of  fuel  oil,  with  which  it  comes  into  direct 
competition.  Decided  advances  in  the  price  of  fuel  oil  in  1907,  how- 
eyer.  reacted  favorably  upon  the  demand  for  and  production  of  ignite , 
resulting  in  the  lari^est  output  and  the  hijihest  i)rice8  ever  recorded. 

The  Tenth  United  States  Census  for  18S0  did  not  report  any  eoal 
pro(hiction  in  Texas,  the  lirst  recorded  pro(lu<'tion  being  for  1884 
and  published  in  i^lineral  Resources  of  the  United  States.  The  pro- 
duction reported  for  that  year'was  125,000  short  tons.  The  growth 
of  the  industry  since  that  date  is  shown  in  the  tal)le  on  a  precedmg 
page,  which  gives  the  production  of  coal  in  the  United  States  from 
the  earliest  times  to  tlie  close  of  1007. 

Mr.  Camj)heirs  estimates  of  the  coal  areas  of  Texas  place  the 
bituminous  lields  as  known  to  contain  workable  coal  at  6,2U0  square 
miles,  with  5,300  square  miles  of  area  not  so  well  known,  but  which 
may  contain  workable  coal.  The  known  li^te  areas  cover  2,000 
square  miles,  while  there  are  .53.000  square  miles,  extending  from  fh<', 
Sabine  and  the  Red  rivers  on  the  east  and  north  to  the  Hio  Crrande 
on  the  southwest,  which  mav  contain  workable  beds  of  lignite.  The 
estimated  originfid  supply  of  bituminous  coal  in  Texas  is  placed  at 
8,000,000,000  short  tons,  and  of  lignite  at  23^000,000,000  tons,  mak- 
ing  a  total  of  31,000.000,000  tons  as  the  origmal  supply.  From  tliis 
there  had  been  produced  to  the  close  of  1907  a  total  of  14,444,048 
short  tons,  which  represents  an  exhaustit^n  of  :ip))n)\iiaalely 
22^000,000  tons,  the  exhaustion  representing  .07  of  1  per  cent  of  the 
onginal  supply.  The  sup[)ly  left  m  the  ground  at  the  close  of  1907 
would  be  equal  to  19,000  times  the  production  of  that  year. 

UTAH. 

Total  production  in  1907,  1,947,607  short  tons;  spot  value, 

$2,959,769. 

Although  the  monetary'  disturbances  in  the  last  3  months  of  1907 
affected  the  coalmining  industiy  in  Utah  to  a  considerable  extent, 
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the  record  made  during  the  first  9  months  of  the  year  was  sufficient 
to  more  than  overcome  the  effects  of  the  depressioii  80  far  as  the 
production  in  1907  compared  with  preceding  years.  During  1906, 
which  up  to  that  time  nad  been  the  most  prosperous  in  the  coal- 
mining mdustry  of  the  State,  the  production  of  coal  amounted  to 
1,772,551  short  tonSj  valued  at  $2,40S,381.  Compan  d  with  these 
figures,  the  increase  m  quantitj  in  1907  amounted  to  175,05ti  siiort 
tons,  or  9.88  per  cent,  and  the  increase  in  value  to  $551|38$,  or  22.89 
per  cent.  Tnese  statistics  indicate  that  until  the  effects  of  the  panic 
in  the  latter  part  of  the  year  began  to  be  felt  the  demand  for  iJtah 
coal  had  been  somewhat  in  excess  of  the  sii]ip]v,  with  the  higher 
prices  wliich  naturally  accomjiany  such  a  coiuliuou.  Nor  was  this 
the  only  way  in  wliich  the  business  was  satLsfactorj-  to  the  operators 
during  the  year.  The  product  of  the  mines  was*hand)ed  by  the  rail- 
road companies  in  a  satisf actor}-  manner  and  complaints  or  shorta^ 
of  ear  supply  were  insijrrtificant. 

The  riTcrts  of  the  panic  were  felt  in  some  of  the  Rocky  Moimtain 
States,  and  particularly  in  Utah,  more  severely  than  in  some  of  the 
more  eastern^  States.  With  the  first  gusts  of  the  financial  storm 
came  the  closing  down  of  the  copper  mines  and  smelteis  in  Montana, 
and  immediately  following  this,  and  the  falling  off  in  the  demand  for 
coke,  the  ovens  at  Castle  Gate,  Utah,  were  put  out  of  Mast.  This 
was  soon  followed  by  the  closing  of  a  number  of  nielal  mitics  and 
smelters  in  Utah,  and  resulted  in  the  shutting  down  of  several  of  the 
larger  coal  mines  in  the  State.  At  the  end  of  the  year  the  outlook 
for  the  coal  and  coke  trade  in  Carbon  County,  which  is  the  pruicipal 
producing:  county  in  the  State,  was  anything  but  promising.  In 
addition  to  the  fact  that  .some  of  the  mines  were  shut  down  entirely 
and  others  were  worked  on  half  or  even  less  time,  as  a  result  of  the 
closing  down  of  the  smelters  in  Montana  and  Utah,  exceptionally 
mild  weather  lessened  the  demand  for  coid  for  domestic  purposes. 

The  coal  mines  of  Utah  gave  employment  in  1907  to  2,203  men 
who  worke(l  an  nver?i'je  of  258  days,  against  l.r)7.2  iiieii  for  an  aver- 
age of  288  days  in  iVMjtj.  The  record  for  r.)()7  shows  a  distinct  falling 
otT  in  the  average  efficiency  of  the  mine  workers,  tlie  average  produce 
tion  per  man  naTing  decreased  from  1,127.6  tons  in  1906  to  884 
tons  m  1907.  In  1905  Utah's  average  production  per  man  was  979. 
The  average  daily  production  per  man  m  Utah  dunng  1907  was  3,43 
tons,  against  3.92  tons  in  1906  and  3.96  tons  in  l!t()5. 

Therp  havp  been  few  labor  disturbances  of  any  kind  in  the  coal 
mines  of  Ulali  duiing  the  last  3  years.  In  1907  there  was  only  1 
strike,  and  this  one,  which  affected  148  men,  lasted  but  4  days.  There 
were  practically  no  labor  disturbances  in  1 905  and  1906. 

Mr.  J.  E.  Pettit,  who  has  succeeded  Mr.  Gomer  Thomas  as  State 
mine  in-<pertor,  reports  that  in  1907  there  were  6  fatal  and  S2  non- 
fatal accidents  in  the  coal  mines  of  Utah.  Of  the  nonfatal  acci- 
dents, 6  were  of  a  serious  character.  Of  the  6  fatal  accidents,  3  were 
due  to  falls  of  roof  or  coal,  1  to  an  explosion,  and  2  were  due  to 
other  causes.  Of  the  men  mjured,  26  were  hurt  by  falls  of  roof  or 
coal,  4  by  gas  or  dust  explosions,  and  52  from  otnor  causes.  The 
death  rate  per  thousand  employees  was  2.72  in  l*.t()7,  a^niinst  4.45  in 

1906.  The  number  of  tons  mined  for  each  hfe  lost  was  ;>24,(>01  in 

1907,  against  253,222  in  1906. 
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The  statistics  of  production,  by  counties,  in  1906  and  1907 j  with 
the  distribution  of  the  pioduct  for  oonnimptioiiy  are  shown  in  the 
following  tables: 


Coal  productimt  of  UuUt  in  1906  and  1907,  by  countie$,  in  thort  torn. 
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The  statistics  of  production,  by  counties,  for  the  last  5  years 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  produeHon  <^  Utah,  190S-1907,  by  counties^  in  Aarl  tam. 


1 

louniy. 

1903. 

1904. 

1905. 

1906. 

1907. 

Increase 
(+)  or  de- 
entm  (-), 
uor. 

1,. 599, 986 
.S,  178 

}  7,296 
1  64,054 

1,416,623 

i,m 

7,738 

61,320 
3,320 

1,258,346 

61,966 
2,232 

1,693,061 

6,200 

67,043 
1,204 

1,836,439 
102,025 

+  143,358 
•I-  08 

-  3,6S3 

-  si» 

1.681,409  1  1,403,027 

1  -\ 

1,332.372 
|1,79I»6W 

^7g,6M 

1,947,607  1     +  175.056 

The  coal  fields  of  Utah  are  important  and  widely  distributed. 

Thoy  may  be  grouped  geographically  a.s  follows:  The  Book  Cliffs, 
Wasatch,  Weber  Kiver,  SoutluTU  Utah,  and  small  scattered  fields. 

The  Book  Cliffs  field,  including  its  southern  extension,  the  Wasatch 
field,  is  the  laij^est  and  most  important  in  the  State.  The  coal-bearing 
rocks  of  this  neld  underlie  many  thousand  scjuare  miles  of  the  llinta 
Basin  and  outcrop  along  its  southern  maigm  in  the  Book  Cliffs  of 
wp'Jtcm  Colorado  and  eastern  Utah.  There  are  several  beds  of  coal 
in  this  iiclii  varjang  from  3  to  20  feet  in  tliickness,  which  occur  in  the 
lower  part  of  the  Mesaverde  fonnation  of  upper  Cretaceous  age. 
The  lowland  at  the  base  of  the  Book  Oiffs  is  traTened  by  the  Rio 
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Grande  Western  Railroad,  and  all  of  the  large  mines  in  tho  State  arc 
situated  in  this  field.  The  most  important  mines  are  those  at  Suiuiy- 
side,  Castlegate,  M^ter  Qoioters,  and  detr  (ke«k,  which  produce 
95  per  cent  of  the  coal  output  of  the  State.   The  coal  is  medium 

grade,  bituminous  and  locally  produces  a  good  quality  of  coke,  over 
570, 0(H)  toHK  of  the  total  coal  production  of  1907  being  consumed  in 
tlie  nianufaclure  of  coke.  The  Wel)er  River  field,  in  the  uoi-thern 
part  of  the  Stat«,  at  present  is  next  in  iiupurLauce.  It  has  an  area 
of  only  a  few  square  miles  but  is  reached  by  a  branch  of  the  Union 
Pacific  Railroad.  Two  beds,  varying  from  7  to  1 4  feet  in  thickness, 
are  mined  at  roalville.  Difficulties  in  tlie  way  of  laige  exploitation 
are  caused  by  water  and  extensive  fracturing;  of  the  rocks.  The 
Weber  Kiver  coal  is  of  Colorado  a^e    upper  Cretaceous. 

The  other  coal  fiehls  of  Utah,  with  the  exception  of  a  small  area  in 
Sanpete  County,  where  a  thin  bed  of  coal  is  mined  at  Steriing  on  the 
Sanpetei  Valley  Railroa<l,  are  far  from  railroads  and  are  practically 
undeveloped.  Tlie  larf^est  of  these  is  the  Southern  Utah  field.  Tliere 
tlie  outcrop  of  coal-bearing  rocks  can  be  traced  for  many  miles  in  the 
Coiob  plateau  and  its  eastern  extension  in  Iron,  Washington,  Kane, 
and  Garfield  counties.  The  coal  is  of  Colorado  age  and  varies  in 
thickness  from  le9s  than  1  foot  to  more  than  10  feet.  It  has  been 
opened  at  only  a  few  places  near  the  towns  of  Cedar  City,  Kanarra, 
Upper  Kanab,  and  E.scalante.  So  far  ns  known,  the  coal  is  chiefly 
lo\v-j;rade  bituminous,  but  locally  coal  of  better  quality  has  been 
f(iund.  A  fair  grade  of^cannel  coal  occuns  in  the  Nortli  Fork  of 
Virgin  River  in  tne  northwestern  comer  of  Kane  County,  and  a  small 
area  of  seniianthracite  coal  has  long  been  known  a  few  miles  north  of 
the  town  of  New  Hannony,  in  Iron  County.  It  is  j)robable  that  the 
westeni  piHt  of  this  field  will  soon  be  top[)ed  by  a  branch  of  the  San 
Pedro,  l^os  Angeles  and  Salt  Lake  Railroad. 

Near  Vernal,  in  Uinta  County,  there  is  a  small  area  of  workable 
coal  of  Colorado  age.  Other  scattering  fields  are  known  in  the  south- 
eastern  part  of  the  State,  but  they  are  so  far  removed  from  railroads 
that  at  present  they  are  of  little  importftnce. 

The  MTcns  in  Utah  kncnvn  to  contain  workable  bed.s  of  coal  aggre- 
gate lojl^iU  s<juare  miles,  while  there  are  2,000  square  miles  less 
known  but  wnich  may  contain  workable  coals.  The  estimated 
original  contents  of  these  fields,  according  to  Mr.  M.  R.  Campbell,  of 
the  United  States  Geological  Survey,  are  ^aoed  at  196,468,000,000 
short  tons.  The  production  of  the  State  since  mining  be^ran,  about 
1870,  has  amounted  to  18,837,182  short  tons,  of  which  1,047.607 
short  tons,  or  a  little  over  10  per  cent,  were  mined  in  1907.  I  pon 
the  basis  of  for  every  2  tons  mined  1  ton  of  coal  is  lost,  the 
exhaustion  of  the  Utah  fields  to  the  close  of  1907  is  approximately 
28,000,000  short  tons,  or  .014  of  1  per  cent  of  the  estimated  original 
supply. 

VIRGINIA. 

Total  production  in  1907,  4,710,895  short  tons;  spot  value, 
$4,807,533.^ 

Tn  190f)  Virginia  was  the  only  one  of  the  important  coal-producing 
States  east  of  the  Mi«;«is.«dppi  Kiver  whose  production  was  less  than 
that  of  the  j)recediag  year.  The  decrease  was,  however,  unimpor- 
Untf  amounting  to  20,392  short  tons,  or  one-half  of  1  per  cent.  In 
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1907  Virginia  was  counted  among  the  twenty-nine  States  which  con- 
tributed to  the  laise  increased  production,  over  1906.  Virginia's 
production  increased  from  4,254,879  tons  to  4,710,895  tons,  a  ^am  of 
456,016  tons,  or  10.72  per  cent,  with  increase  in  vahio  of  $623,542, 
or  14.9  per  cent,  from  $4,183,991  to  $1,807,533.  For  the  first  time 
in  recent  years  tiie  average  price  per  ton  for  coal  produced  in  Vii^inia 
exceeded  $1. 

Theniinhieof  coal  in  southwestern  Virginia,  whence  tlie  present  pro- 
duction chiefly  comes,  began  with  the  completion  of  tlie  New  River 
division  of  the  Norfolk  and  Western  !?ni!road  in  1883,  in  which  year 
the  first  carload  <>f  c(^al  wa.s  shipped  io  Norfolk  and  distributed  among 
the  poor.  During  the  next  10  ^cars  nearly  the  entire  production  of 
the  State  was  obtained  from  this  locality  in  Tazewell  Countr.  which 
forms  a  part  of  the  famous  Pocaliontas-Flat  Toi)  coal  fiekl.  Ten 
years  from  the  opening  of  this  district,  or  in  1892,  the  extension  of  the 
Chnch  \' alley  branch  of  the  Norfolk  and  Western  liailroad  made 
accessible  rich  coal  fields  in  Wise  County,  the  first  production  in  that 
county  having  been  reported  in  1893,  when  it  amounted  to  126,216 
tons,  while  that  of  Tazewell  County  was  653,374  tons.  In  1807  the 
Wise  County  production  CTceeded  that  of  Tazewell  County  and  since 
that  date  Wise  County  has  rapidly  forp-cd  to  the  front  as  the  prin- 
cipal coal-producing  county  or  the  State,  having  in  1907  had  nearly 
three  times  the  output  of  Tazewell  County.  The  year  1907,  prac- 
tically 15  years  from  the  opening  of  the  Wise  County  field,  and  25 
years  from  the  development  of  the  Pocahontas  district,  marked 
the  beginning  of  coal  mining  in  another  county  in  Virp^inia  which 
promises  to  snow  a  development  rivaling  the  rapid  growth  of  Wise 
County.  Lee  County,  in  which  is  located  the  Black  Mountain  coal 
field,  showed  for  1907  a  production  of  198,913  tons,  and  as  statetl 
in  the  report  for  1906,  this  promises  to  prove  an  important  coal-< 
producing  center.  In  addition,  a  coosiaerable  amount  of  deyel- 
opment  work  has  been  done  in  Dickenson  and  Buchanan  counties, 
Avhich  have  been  nnide  accessible  by  the  construction  of  the  South  and 
Western  Railroad  now  building  from  Elkhorn,  Pike  County,  Ky.,  to 
Spartanburg,  S.  C.  The  Lee  County  properties  have  been  made 
available  through  the  completion  of  the  Virginia  and  Southwestern 
Railroad,  making  connection  with  the  Louisrillc  and  Nashville  Rail- 
road at  Appalachia  and  Pennin<rton  Gap  and  with  the  Southern 
Railway  ana  Norfolk  and  W(\stern  Railroad  at  Bristrol.  The  Virginia 
and  Southwestern  has  passed  into  the  control  of  the  Southern 
Railway. 

Although  the  coal  fields  of  southwestern  Yiiginia  are  of  oompan^^ 
tively  limited  extent,  the  high  quality  of  the  coal  and  the  number 
and  thickness  of  the  beds  give  promise  of  a  considerably  increased 
production  within  the  next  few  years. 

In  1907  there  were  employed  in  the  coal  mines  of  Virginia  6,670 
men,  who  worked  an  average  of  241  days,  against  5,131  men  for  250 
days  in  1  OOf).  Tlie  avera^  production  per  man  decreased  from 829.2 
tons  ill  ]\){)(]  to  706  tons  m  1907,  while  the  average  daily  production 
d(MTease(l  from  3.32  to  2.93  tons.  This  apparent  falling  otT  in  efli- 
ciency  was  due  to  the  large  number  of  men  employed  in  Die  develop- 
ment work  previously  rererred  to.  The  larger  number  of  minera  m 
Virginia  are  unorganized  and  the  coal-mining  operations  are  conducted 
on  the  basis  of  a  lO^hour  day.   In  1907, 42  mines,  employing  5,791 
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men,  wc^rked  10  hours  a  day,  and  7  muxes,  employing  849  men, 
worked  9  hours. 

The  number  of  mining  aiadiin«i  in  use  in  the  coal  mines  of  Virginia 
inianeaBed  from  Z5  in  1905  to  37  in  1906  and  to  77  in  1907,  while  the 
machine-mined  product  incrpftsed  from  399,029  short  tons  in  1905  to 
424  343  tons  in  1006  and  7.ScS,793  tons  in  1907.  The  increase  in 
maciime-mined  coal  in  1907  over  1906  was  364,450  short  tons,  or 
nearly  80  per  cent  of  the  total  increaae  in  the  coal  production  of  the 
State. 

There  were  no  labor  disturbances  of  any  kind  in  the  coal  mines  of 

Virginia  during  the  last  four  years,  as  far  as  reported. 

Tlie  statistics  of  production,  by  counties,  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  aie  shown  in  the  following 
tabk»: 

Coal  production  of  Vir^nia  in  1906  and  1907,  by  couiUiea,  in  short  tons. 
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»MoatKomery,  PulMid,  Mid  RiMwO. 


The  statistics  of  ])roducti(>n,  by  counties,  (hiring  the  last  5  years, 
with  the  ijicreases  and  decreases  m  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  productian  qf  Ktiymta,  19as-1907,  by  eountu*,  in  short  tons. 
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b  IncludM  Lee  and  Montgomery  oountlea. 
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The  first  bituminous  coal  mined  in  the  United  States  was  taken 
from  what  is  usually  termed  the  l^ichmond  basin,  a  small  area  of  Tri- 

assic  age  in  the  southeastern  portion  of  the  State,  near  the  city  of 
Richmond.  This  basin  is  situated  on  the  eastern  mai^in  of  the  Fied- 
mont  Plateau,  13  miles  above  tide,  on  the  James  River.  Tt  in 
Goochland,  Henrico,  Powhatan,  and  Chesterfield  counties,  i  lio  ( oal 
beds  are  much  distorted,  and  the  coal  is  of  rather  low  grade  when  com- 
pared with  that  from  other  districts  with  which  it  has  to  come  into  com- 
petition. The  niinos  are  also  gaseous,  and  since  the  coals  from  the 
Wew  River  district,  in  West  Yirfrinia,  and  other  high-grade  coalsfrora 
other  sources  liave  been  broiin;ht  to  the  markets  formerly  supplied  by 
coal  from  the  Richmond  busin  the  production  has  ialien  on  rapidly, 
until  at  the  present  time  only  a  small  (juantity  is  occasionally  mined 
there  for  purely  local  consumption.  No  production  was  reported 
from  this  district  in  1907. 

The  orcurrence  of  coal  was  known  in  the  Kiclunond  bfisiTi  as  early 
as  1700,  and  it  was  used  in  the  latter  quarter  of  the  ei*rhteenth  cen- 
turj\  In  1789  shipments  were  made  to  some  of  the  Korthern  States. 
In  1822,  according  to  Mr.  R.  C.  Tir^lor,  the  production  amounted  to 
48,214  long  or  54,000  short  tons.  During  the  latter  part  of  the  nine- 
teenth century  expensive,  but  unsuccessful,  efforts  were  made  to  recs- 
tahlisli  tlie  industry'  in  this  field.  The  coal,  however,  could  not  be 
forced  upon  the  market  in  competition  with  the  higher-grade  coaLs 
frojii  other  districts,  and  at  the  present  time  what  little  coal  is  pro- 
duced there  is  for  local  consumption  only.  With  the  completion  of 
the  Norfolk  and  Western  Railroad,  m  iS82,  the  coal  fielcls  in  the 
southwestern  part  <if  the  State,  whicli  belong  to  the  Ai)])alarhian 
system,  were  opened  up.  A  portion  of  the  famous  Pocalmntns  dis- 
trict is  included  within  the  county  of  Tazewell,  in  Virginia;  and  the 
construction  of  the  Clinch  Valley  branch  of  the  Norfolk  and  Western 
Railroad,  in  1892,  opened  up  raluable  coal  lands  in  Wise  County, 
which  has  since  become  the  most  important  producing  district  in  the 
State.  IVvelimnient  of  what  promises  to  be  a  formidable  rival  of  the 
Tazewell  antl  Uise  County  districts  was  begun  in  Lee  County  in  liK).") 
ami  has  already  been  referred  to.  This  new  district  is  chiefly  con- 
tained in  what  is  known  as  Black  Mountain,  a  portion  of  the  Cumber- 
land range.  No  less  than  twelve  separate  coal  beds  of  workable 
thickness  have  l)e0n  located,  and  mining  operations  on  several  of 
them  have  b(>eu  started.  Most  of  the  coal  is  of  high-grade  steam 
and  coking  quality. 

Two  small  outlying  basins  from  the  Appalachian  fields  are  found  in 
the  State — one  in  Frederick  County,  at  the  north,  and  the  other  in 
Pulaski  and  Montgomery  counties,  at  the  south.  In  both  the  coal  is 
of  a  semianthrarite  cliaracter,  but  the  only  developments  on  a  prac- 
tical scale  have  been  imide  in  the  Pulaski-Montgomery  basin.  Dur- 
ing the  last  three  or  four  years  a  large  amount  of  work  in  opening  up 
has  been  done  in  Montgomery  County  by  the  Virginia  Anthracite  Coal 
Company,  and  it  appears  probal)le  that  the  county  will  become  one 
of  the  important  producers.  Previous  to  1904  all  of  the  coal  mined 
was  frf)m  comparatively  small  mines,  the  product  being  consumed  in 
the  immediate  vicinity. 
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Total  production  in  1907,  3,680,532  short  tons;  spot  value, 
17,679,801. 

Although  a  good  part  of  the  market  for  Washington  coal  in  ('ali- 
fomiji  has  boon  lost  (hroiiLrli  t^io  increased  production  of  fuel  oil  in 
th;;i  State,  WasliinLitou  sIuikmI  in  the  general  increase  in  the  pro- 
duction of  coal  in  1907.  During  the  urst  ten  months  of  the  year 
the  eoal-mining  industry  of  the  State  was  in  a  highly  satisfactory 
condition.  In  November  and  December,  however,  owing  to  the 
fin^cial  disturbances,  the  output  of  the  mines  is  estimated  to  have 
been  curtailed  about  33  per  cent.  Exc<'|>t  for  this  the  produrtion 
would  probably  lime  cxreeded  4,000,000  ions.  During  the  snmiucr 
a  campaign  of  education  hud  been  kept  up  witii  the  idea  of  mducing 
the  consumers  to  lay  in  their  supphes  of  coal  during  the  summer 
and  avoid  the  shortage  of  coal  wnich  had  been  experienced  in  the 
previous  winter.  Domestic  consumers  followed  tnis  advice  and 
stored  a  liberal  supply  at  comparatively  lii^'h  prices  during  the 
summer.  The  anticipations  of  a  winter  similar  to  the  preceding  one 
were  not  realized. 

Compared  with  1906  the  coal  production  of  Washington  in  1907 
exhibited  an  increase  of  404,348  short  tons,  or  12.34  per  cent  in  quan- 
tit^,  and  of  S].771,;567,  or  29. OS  per  cent,  in  value.  The  average 
pnce  per  ton  advanced  from  Sl.^O  in  1906  to  $2.00  in  1007. 

The  number  of  men  employed  in  the  coal  mines  of  Washington 
increased  from  4,529  in  190i5  to  5,945  in  1907,  and  the  average  num- 
ber of  working  days  increased  from  2GG  lo  273.  The  only  decrease 
.showTi  in  the  statistics  of  coal  producticm  in  Washin^'ton  m  1907  as 
compared  with  1906  was  in  the  productive  capacity  of  the  em])loyee8, 
the  average  yearly  tonnage  prr  man  having  (lecHiied  from  723.4  tons 
in  1906  to  619  tons  in  1907.  The  average  daily  production  per  man 
decreased  from  2.72  to  2.27. 

Nearly  all  of  the  mines  of  the  State  are  operated  on  an  8-hour  per 
day  schedule,  there  being  5,504  men  out  of  a  total  of  5,945  employed 
who  worked  8  hours  a  day  in  1907. 

There  are  16  plants  in  the  State  in  which  wasliing  apparatus  iuis 
been  installed.  These  have  a  total  of  40  jigs  or  washenes,  and  the 
total  amount  of  coal  washed  during  1907  was  799,015  short  tons, 
yielding:  044,501  tons  of  cleaned  coal  and  154,514  tons  of  refuse. 

Mr.  D.  C.  Dotting,  State  mine  inspector,  reports  that  the  total 
number  of  accidents  in  the  coal  mines  of  Wasliintrioii  in  1907  was 
131.  of  which  36  were  fatal  aud^  95  nord'atal.  Of  the  total  number 
of  deaths,  10  were  due  to  explosions  of  gas  or  dust,  8  to  falls  of  roof 
or  coal,  3  to  coming  into  contact  with  electric  wires,  4  to  being  crushed 
by  cars,  3  to  cave-ins,  and  4  to  suffocation  by  white  damp.  Four 
deaths,  due  to  miscellaneous  causes,  occurred  singly.  Of  the  95 
nonfatal  accidents,  25  men  were  iniured  by  cars,  32  by  falls  of  roof 
or  coal,  20  received  injuries  tlirougligas  explosions,  and  18  injuries 
were  due  to  miscellaneous  causes.  T%e  death  rate  per  thousand  of 
employees  was  6.()6,  and  the  number  of  tons  mined  for  each  life  lost 
was  102,237.  This  makes  an  unfavora1)le  comparison  with  the  cas- 
ualty  statistics  for  lonn,  and  particularly  with  1905.  In  1906  the 
death  rate  per  thousand  of  employees  was  4.86  and  the  tonnage  for 
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each  life  lost  was  148,917,  while  in  1905  the  death  rate  per  thousand 
was  2.73,  with  a  tonnage  of  220,379  for  each  life  lost. 

The  statistics  of  production,  by  counties,  in  1906  and  1907,  >ivith 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
loliowing  tables: 

Coal  produedon  of  WaMfigUm  in  1906  and  1907 ^     eownlwi,  in  lAort  lont. 


Coimtjr. 

Loaded  at 
iiiinns  for 
lUiipineni. 

Bold  to 
loi-al 
trade 
and  used 
by  em- 
ployee«. 

UnedAt 
mines 

for 
steam 
and 
bmt. 

Mh(|o 
into 
coke. 

Total 
quantity. 

Aver- 
age 

pnoe 
per 
ton. 

Aver- 
age  ,  Average 
nam-  nomter 
berof  otm- 

King  

1,219,047 
1.376,771 

:k"..  v.: 

2.  7*4) 

37,331 
IK  372 

27.-. 
1. 1'-i* 

54.1A2 
27,4<i© 

■2<<.  Vf.' 
JM 

110,000 

1.310.530 
1,422,612 

25  W 

t2,148,0U 
2,«)3,fi24 

ni.sss 

1 .  (i^..  1  v> 

ti  ■»v; 

$1.64 

1.83 
2.37 
2.11 

2.fi2 

273  l,72«l 
265  1,742 
188  .  70 
263  ■  080 
157  U 

"96,'22i' 
96,221 

J'if'atj  

Other  roimtics  <«.. 

ToUl  

5ia.t^«',( 
3,5:^ 

3,00ti,l«$ 

»i,m 

3,m,m 

5,9(18, 4J4  1  L80 

366  1  4,m 

i 

King  1  l,325.ai4 

Kittitas  '  ].467,orw 

Uwis   91.ftS5 

Othar  emmOat    ;     29, 170 

55. 470 

22,571 
6,311 
4.821 

61.189 

a'i.261 
.'..J  10 

2«.(tt7 
3,578 

3,920 

M>,4ivS 

1,445,633 

1  .'V24  ,  W 

l(i:i..Vfl* 

672,  HM 
34,304 

$2,799,747 

80.281 

SI.  94 

2.07 
2.51 
2.  41 
2.34 

283 
284 
237 

24S 

m 

2.106 
2.990 

191 
1,009 

lOB 

Tvt$i  !  i,m,W7 

90,708 

134,965 

90,4k  1  S,aBI|,SS2 

7,079,901 

2.09 

273 '  $,m 

1 

a  Cowlitz  and  Whati-om.  bCowilts,  Thurvton,  and  Wbatoom. 


The  statistics  of  production,  counties,  for  the  last  five  years, 
with  the  incroax  s  and  decreaaes  in  1907  as  compared  with  190is,are 
shown  in  the  folk>wing  table: 


Production    tooX  in  WoMngtim^  1908-1907,  bf  ootnrtM*,  w  tAorl  fOMO. 


1 
1 

1 

County.  1903. 

1904. 

190S. 

1906. 

1907. 

IlicrB«se(+) 
or  decreaae 

<-)rl9W. 

Cowlitz  

King  

Skofpt   

1.22f»..')<iO 
l.:!<0.710 
1.410 

572. sno 
19,116 

m 

1.800 
1.219.2.10 
1,340.400 
1.335 
.Wl.-'i.SO 
10.  GV) 

i,>a7 

30.840 

a  3,  7(H. 

l.ODO.lti^ 
1.2,H0,84.') 
1,300 
479,012 

j,:iio.,vio 

1.4-'_',t.J2 
25,680 
519,00 

7.  42-1 

1 . 44.';. 

I..'>U'4,S.S7 
103,590 
«t,199 

4-  3.901 
-f-  135.  lOl 
4  10B.275 
+  77.MO 
+  98,990 

•^<.  K,Sfl 

+       2C..  SSO 

Total  

3, 193,273 
95,380,679 

3.137,681 
95,190,031 

2,864,92« 
99,141.368 

3,276,184 
95,908, 4M 

3,080,532 
I7|9ni^90l. 

+  404,348 
4««m>97 

<■  Includes  Wbatoom  C^ounty. 


The  coal  fields  of  Washington  are  confined  to  the  western  and 

rrntrnl  portions  of  the  State.  Fivo  prinfi])al  firlds  miiy  be  mon- 
tioned — the  North  Piiirot  Sound  tield,  including  the  coal  miius  of 
Ska^t  and  Whatcom  counties;  the  South  Puget  Sound  field,  con- 
taimng  the  operations  in  King  and  Pierce  counties;  the  Puget  Sound 
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basin,  just  east  of  Seattle;  the  Roslyn  field,  in  Kittitas  Oounty,  on 
the  eiistem  slope  of  tlie  Cascade  Mountains,  and  the  southwestern 
^d,  embracing  the  counties  of  Lewis  and  CowUtz. 

The  coals  of  waalungton  range  from  lignite  to  bituminous  coking 
coals,  and  some  natunl  coke  and  antiiradte  have  been  observed. 
The  bituminous  eokin^:  coals  of  Wnshington  are  the  only  coking  coals 
on  tljc  Pacific  slope  of  the  United  States.  The  coking  coals  are 
found  in  the  Wilkeson-Carbonado  district,  in  the  South  Puget  Sound 
field,  and  in  the  North  Puget  Sound  field,  but  at  present  coke  is 
made  onlv  in  the  first-named  district.  The  Wilkeson-Carbonado 
coal  runs  hi^h  in  ash  and  is  usually  washed  before  coking.  The  lig- 
nite or  subbituminous  coals  of  Newcastle  and  Konton,  in  the  South 
Puget  Sound  field,  are  generally  of  high  <j:ra(ic  and  well  suited  for 
domestic  use.  The  steamship  coasuniplion  in  trade  with  Alaska 
and  the  Orient  is  now  the  most  important  market  for  the  high-grade 
bituniinoiis  coals  of  Washington. 

Coal  fir  t  discovered  m  Washington  in  1848,  when  n  li^rnite  of 
rather  \<>\v  ^^vaiic  was  found  in  the  CowHtz  Valley.  Four  years  later 
bituiiuiious  coal  was  discovered  on  BelUngham  Bay,  Whatcom 
County,  and  the  first  mine  in  the  State  was  opened  on  this  bed. 
Shipments  did  not  begin,  however,  until  1860.  This  mine  was  oper- 
ated continuously  from  1860  until  1878,  when,  on  account  of  a  fire 
caused  by  spontaneous  combustion,  the  workin^^s  were  nbandoned. 
and  they  have  not  since  been  reopened.  Shipments  were  not  re- 
sumed from  anv  of  the  mines  in  the  northern  district  until  13  years 
later — 1891.  Coal  was  discovered  in  King  Count v  in  1S59,  and 
mining  began  near  the  presioit  Issaquah  in  1862.  Sliininents  to  San 
Fran e I -^eo  began  in  1871,  <\nce  wluch  time  the  Wasliington  mines 
have  been  an  important  source  of  coal  supply  to  the  San  Franicsco 
market.  About  the  same  time  the  Talbot  and  Kenton  luines,  which 
are  in  King  County,  began  shipping,  and  rail  connection  between 
the  Renton  mines  and  Seattle  was  obtained  in  1877.  Production  in 
the  Orcen  River  field,  also  in  King  County,  began  between  I  SSO  and 
1885:  and  the  Pierce  County  fields,  which  had  been  opened  up  in 
1875  and  afterwards  abandoned,  again  began  shippmg  al^out  the 
same  time.  The  Roelyn  mines,  on  the  east  side  of  the  Cascade 
Range,  were  opened  in  the  first  half  of  the  same  decade.  The  Bel- 
Ungham Bay  mines  in  the  first  year  of  their  recorded  production, 
186(),  shipped  5,374  tons.  In  1907  Washington's  output  of  coal  was 
3,680,532  short  tons. 

The  United  States  census  report  for  1860  contains  the  first  record 
of  coal  production  in  Washington.  This  production  was  entirely 
from  the  Bellingham  Ba\'  properties,  in  Wliatcom  County,  and 
amounted  to  5,374  short  tons.  T}\e  State  did  not  assume  much 
importance  as  a  coal  producer,  liowever,  until  the  opening  of  the 
Green  Kiver  field,  in  Iviu^  County,  between  18S()  and  1885,  and  of 
the  Roslyn  mines^Jn  Kittitas  County,  which  began  producing  about 
the  same  time.  The  growth  of  the  industry  since  1860,  when  pro- 
duction began,  is  shown  in  the  table  on  a  preceding  page,  giving  the 
statistics  ot  coal  production  in  the  United  States  from  the  earliest 
times  to  the  close  of  1907. 

The  production  of  coal  in  Washington  from  the  time  when  coal 
mining  first  began,  in  1860,  has  amounted  to  43,108,697  tons,  repre- 
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sentinf:  an  exhaustion  of  apj)roxunately  64,000,000  tons.  Mr.  Camp- 
bell estimates  tiie  origiual  coal  supply  of  the  State  of  Washington  &s 
20,000,000,000  short  tons,  of  which  the  exhaustion  to  the  close  of 
1907  represented  one-third  of  1  per  cent.  According  to  these  esti- 
mates, tho  (juantitv  of  coal  still  in  the  ground  at  the  close  of  1907 
was  19,1)3G.()()0,(M)()— r).400  times  the  production  of  1907  and  3,600 
times  the  exhaustion  represented  by  that  output. 

WEST  VIRGINIA. 

Total  production  in  1907,  48,091,683  short  tons;  spot  value, 

$47,846,630. 

West  Vifonnia's  triumph  over  Illinois  was  of  short  duration.  In 
1906,  as  a  result  of  tho  suspension  of  from  2  months  to  10  weeks  at  the 
maiority  of  the  lUinms  mines^  pending  an  adjustment  of  the  wage 
scale,  tlio  coal  production  of  Illmois  was  materially  restricted,  whereas 
in  AYest  Virginia,  where  the  miners  are  for  the  most  part  unorganized, 
o])erations  were  carried  on  prartieallv  ■^\nthoiit  interruption,  and  that 
State  outranked  Illinois,  with  a  lead  of  1,810,246  short  tons.  The 
record  for  1907,  however,  showed  that  the  production  of  IlUnois  made 
a  phenomenal  increase  of  9,837,042  short  tons,  luore  than  double  West 
Virginia's  increase  of  4,801,233  short  tons,  and  West  Virginia  again 
dropped  to  tliird  i)lace  in  rank  amonjx  the  roal-producing  States. 
Compared  with  1906.  West  Virginian  coal  pnxhiction  in  1907  showed 
an  increase  of  4,801,233  short  tons,  or  11.09  per  cent  in  quantity,  and 
of  $6,794, 691,  or  16.55  per  cent  in  value.  During  the  first  nine  months 
of  the  year  business  was  exceptionally  active  and  the  demand  for  coal 
was  considerably  in  excess  of  the  car-  tm  trjiiisport  it,  but  West 
Viffrinia  being  one  of  the  producers  of  hiu:h-<rrade  steaming  and  coking 
coals,  the  inlluence  of  tue  monetary  disturbances  of  October  was 
keenly  felt.  Coke  making  fell  off  quickljr  as  soon  as  the  panic  began, 
and  the  coal  production  m  the  State  during  the  last  ten  weeks  of  the 
year  was  probably  not  more  than  50  per  cent  of  the  capacity.  Had 
the  production  ke|)t  up  for  the  entire  year  at  the  rate  exhibited  during 
the  first  nine  inontlis  the  total  production  would  probably  have 
reached  53,000.000  short  tons. 

It  may  not  be  out  of  place  at  this  point  to  call  attention  to  the 
peculiar  conditions  under  which  coal-niining  operations  in  W^est  Vir- 
^nia  are  carried  on.  In  one  respect  it  differs  from  any  of  the  other 
important  coal-produtins:  States,  in  that  except  for  th<^  product  which 
goes  into  railroad  consumption,  a  comparatively  small  amount  used 
for  manufacturing  purposes,  and  that  which  is  used  for  pureljr  domestic 
consumption,  practically  all  of  the  product  is  shipped  outside  of  the 
State  for  consumption.  W^hr  n  compared  with  the  production  of  coal 
in  the  State,  the  manufactm-inj^'^  iiKiustrics  of  West  Vir<xinia  fall  into 
insignilicuuce.  The  bituminous  coal  production  of  Pennsylvania, 
Ohio,  Indiana,  Illinois,  Alabama,  and  the  other  important  coal- 
producing  States  goes  largely  into  the  maintenance  of  manufacturing 
industries,  which  add  to  the  wealth  of  a  State  and  buiUl  up  the  most 
desirable  communities,  whereas  the  greater  part  of  the  conl  mined  in 
West  Virginia  is  sent  out  of  the  State  to  assist  nianufii(  turinii  com- 
munities elsewhere.    The  questitin  may  well  be  asked,  is  it  not  time 
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for  West  Virgiiiia  to  develop  a  Fittsburg,  a  Chicago,  or  a  St.  Louis 
witliin  its  borders  9 

The  total  number  of  men  employed  in  the  coal  nunes  of  West  Vir- 
ffni^  in  1907  was  59,029,  who  worked  an  average  of  230  days,  acainst 
50,960  men  for  an  average  of  220  days  in  1906,  and  48,389  men  tor  an 
averatj;e  of  209  days  in  1<M)5  The  avoraj^p  prodiiction  por  year  per 
man  in  H'OT  was  SI 5,  hi^uhlsI  S4!).5  tons  in  !<)()()  and  7H1  tuns  in  1905. 
The  average  daily  production  per  man  was  0.04  gainst  3.S(>  tons  iu 

1906  and  3.74  tons  in  1905.  The  decline  in  the  productive  efficiency 
per  man  employed  was  in  s]  iitt  of  the  fact  that  the  production  by  tiio 
use  of  machmes  increased  from  15,565,113  tons  in  innf;  to  17.r>27,92r> 
tons  in  1907,  and  the  percenta^^e  of  the  maciunt'-niined  product 
increased  from  36  to  36.05.  In  1906  there  were  1,322  machines  in 
use,  and  in  1907,  1,533.  Of  the  total  number  of  machines  in  use  in 
1907,  617  were  of  the  pick  or  puncher  type,  853  were  chain-breast 
machines,  and  63  were  long  wall. 

The  somewhat  vij^oroiis  attempts  which  have  boon  made  frf)m  time 
to  nine  to  organiiix)  the  coal  miners  of  West  \'irginia  have  been  only 
partially  successful,  and  the  majority  of  the  mines  continue  to  be 
operated  either  on  the  ''open  shop"  or  nonunion  basis. 

The  majority  of  the  miners  worked  either  9  or  10  hours  a  dav.  In 

1907  there  were  322  mines,  emplojnng  32,005  men,  wliich  worked  10 
hours  a  day,  and  156  mines,  eniplovino:  13..*)S(')  men,  wliich  worked  9 
hours.  There  were  35  mines,  employing  1,879  men,  which  worked  8 
hours,  and  11,759  men  whose  time  was  not  reported. 

The  time  lost  by  strikes  in  West  Virginia  both  in  1906  and  1907  was 
unimportant.  In  1907  there  were  617  men  idle  on  accoimt  of  strikes 
for  an  average  of  16  days  each. 

On  account  of  the  terrible  disaster  at  the  Monongah  mines  of  the 
Fairmont  Coal  Company  in  December,  1907,  the  casualty  record  for 
the  vear  gave  West  Virginia  the  highest  death  rate  per  thousand  and 
the  lowest  tonnage  for  each  life  lost  of  any  of  the  coal-producin^tates. 
According  to  the  statistics  compiled  by  Mr.  J.  W.  Paul,  ( liief.Depiirt- 
ment  of  MiiU's,  the  total  number  of  men  killed  in  the  coal  mines  of  \\  e^t 
Virginia  in  1907  was  729,  of  wliich  484  were  killed  as  a  result  t»f  gas  or 
dust  explosions,  most  of  them  in  the  disaster  at  Monongah.  As  show- 
ing the  completeness  with  which  such  disasters  are  attended  with  fatal 
results,  while  4S4  men  were  reported  as  killed  by  p:ns  or  dust  explo- 
sions, none  was  reported  as  injured  by  tliis  cause.  I'alls  of  roof  or 
coal  were  rcsponsiDle  for  144  deaths  and  104  injuries,  and  powder 
explosions  and  windy  shots  were  responsible  for  23  deaths  and  34 
injuries,  while  78  deatlis  and  107  injuries  were  attributed  to  miscel- 
laneous causes.  The  death  rate  per  tnousand  of  employees  was  12.35, 
and  the  number  of  tons  mined  for  each  life  lost  was  65,969. 
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The  statistics  of  production,  by  counties,  in  1906  and  1907,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables: 

Cold proiMiiion €^  W«at  VvgmiOy  ml90€mdJ907,  h$ eomtimt in ikoH torn, 

leoe. 


Ootinty. 


Barbour  

Bfook*  , 

Cl»y  .., 

FaTctte  , 

Grunt  , 

Hurri  son, 
Kaii»i\*lnii 

McDowell  , 

M»ru>n.  

MfirshiiU  

Mason  . .  

Mender.  

Mineral  

Mingo  

Monongalia.,..  

Niiliolds  

Ohlu.  

rrrsKiii.,  

I'lltUJltlU.  

Ualcigh  

Rjindolph,,  

'I'HVlor  

'Iiickrr  

OUier  coutiljus"  liud 


Total. 


Jit  mines 
for  slu[>- 
meot. 


Snld  tn 
local 
Iriuic 

HtKl 

u.^'d  by  I 
fnipl(>3- 


7C6.  n:.' 
4^7,  ITt.  ■ 

r>i.  4ti_'  ! 
:.fC7.  ]'m;  I 

:{,5(-it.;w'.»  , 
4.r.vi,4r.  : 

57f..  443 

:{,7»ti.  0(17 
412,,S;h 
7'2,jSi(i 

2.141,(170 

]:«■..  ti4>i 
72.  ]m  I 

77:!,!)4l) 

l,f);7.S27 
■.■■VVJ2(i  1 

686, 740 


124,372  37,S>44 


4,,W 
j'j.7:«) 
•J , 

•J.  :m 
vs.  M 

»C>.  417 

71 

21,  4()7 

yj,rj:>t» 

37,37o 
Iri.  134 

4,2a) 

4t),  77t> 
'.t,<H.:i 
5.'M'<i) 
'2*..  472 
12,(100 

3,  :5,'«) 

14,S7S 
S,244 

10,973 


I'scd  at 

for 
steuni 

and 
beat. 


3G,  389,488  «33,«7 


:  8,080 

m 

I3«138Z 

;  12.321 
32, 432 
ri<J,li4.') 
S.  241 
10i.21M 
58,  40.T 
S.'.>31 

2.!>"jy 

27, 070 
1 ,  :Vt: 
2'j.4;«i 

S.  272 
2. 17.i 

i,(>fv;i 

3<(,M4 
4,  872 
!2.til3 

4,  7;«> 

3,1>M 
24,770 


Into 


1,000,887 

I  ii,as2 
I     I ,  .vw 

2,528,  WS 
!  387,648 


I  173.803 


Total 
qiiuntlty. 


128,889 


470,558 


2.m  ... 


M»,844 


8,877,888 


888,881 
483,268 

7P.385 
S,  LVK),  3(17 
'.W.02«i 

3,  riJG,  337 

4,  m>.  3f)7 
502,  S?>5 

8,707,  (■•77 
4. 1(^5,  4ts2 

.■.ii,3;i> 

112, 1  .to 
2,  1W.S30 

MH,03S 
2,210,37(. 

32S.4(XS 
79,  tUS 

121.  4«  4 
1, 1-20.344 

.S48.  725 
1.  l(t.V3ls 

3h7 ,  7t'.2 

445,  «i7 
1,189,011 

ltVl,8.>4 


Total 
valtM. 


P^ce  her 


i43,290,8GO 


...S,442 
480,040 

83,  .■}!«* 
8,242,622 

3.134.681) 
4.H.V1.113 

57(i.n72 
S,2.t0.44'i 
3.  t. 21. 2 1!) 

4a'),  4W 

2,  aw.  an 

(V(M,.334 
2,(ltW,^>'22 

ir2.75rj 
12.1,014 

,V50.:!47 
1.  lt>1,  VXi 

1,284.039 
iflS,614 


Him, 


il,€61,880 


8a  00 

l.OI 

1.(1.') 

I.IjO 

..s<> 

.H7 

. 

.87 
.!>7 

.!« 
l.iK) 

:Si 

I,  Hi  I 
1.03  I 

I 

l.(l«>  . 

l.U) 
.hit 
,M  , 

1.03 

.99 

.  'X, 


346 

17fl 

2():> 

273 
231 
202 
170 
214 
24,S 
21  <> 

2ri4 

23S 
234 
240 

14C 

265 
239 

241 

m 


188 


ol  em 

P»oy- 


m 

10.902 
'394 

3.^1 

S25 

0,  <.«)1 
3,21() 

(►14 

2fi;> 

2,11.1 

cm 

2,  4I,S 

;iS2 

lf4 

239 

1 ,  o7,S 

1,923 
41  ."i 
441 

m 


80.088 


1007. 


h94. 

127 

4:  US. 

.')7<» 

riHv  

ii2 

232 

Fayotte  

7,12H. 

4!»1 

274 

Kandwlia  

fi.-vv-,. 

i.Vi 

Mf  Do  well  

1.  ;i,->4. 

i4<: 

3,Ni)4, 

(i4H 

Mjirsfmll..  

4i'.i.l. 

'.>7 . 

4;)S 

l.TS'. 

i:j2 

'M>. 

4>.V 

Muigo  

2.  14^, 

t.4(. 

I'."', 

4tiO 

7',', 

Ohio  

!4iJ. 

14.-. 

rrcst'.n.  

ii.'f^ 

■12.' 

l.P.f 

Tlaleigh  

l,3i<i 

S72 

■V.A 

Til  vl(ir.  

li,". 

'J  IK  ker.  

7i.l, 

.'■13 

(ither  eoiitil  II  H  ;<nd 

siiniil  iniiir'.  

'Ml.'l 

ToUttl  

3y,y-i2, 

1'^'.|^7 

2M,4fl» 

l,l7o,7ii3 

1(1,  ;')40 

2, (UK) 

4:i4,ii9 

,'>9^* 

91*1 

M,  747 

17.'1.2<r7 

lfi7.  714 

1,  12."^,  .Vi<'. 

8..tTO,978 

17.'.<I0 

37,078 

20,028 

3,939,<Ko 

7(t,  170 

74,  .V20 

88,201 

.'i..W,074 

12,  US 

13.79S 

1 , 24K.  5J-.> 

'.17,  1,N0 

l.'iO.OW 

3,lW9,iKi4 

H4Cl.97.'> 

•.'7 ,  S.3S 

(>-■;,  72') 

4,  ."is.  231 

12<>,  SIj4 

13..>7') 

iU2,«^'> 

4'.»,.'i,';,'> 

3, 7, -a 

13,7f,» 

4."),  01.9 

880,100 

2.344.421. 

4,'J7'» 

1  IK  12 

741..  (>lS 

4J,:;2" 

.^s.■ll>l 

2.'229.4:U« 

22 , 2::,-l 

iii,i;'ii) 

424,  W7 

1 ,  t.-'J) 

1.277 

,H2,  24() 

44..'^2IJ 

2.2S(t 

l.s7..^4.-, 

::o,  t4,". 

'342,'486 

1.2n'.,.VO 

,'i  ,M  .' 

437,073 

2-Vl:'<7 

2i'.2i.4 

1,412.393 

7  111 

i  :..  4,>t) 

1(V,,2S4 

(.71.  417 

7 ,  7m  1 

2ji:i2 

47;'i, 

1  1  .IKHI 

2s,iii'i* 

413. 95,^ 

1,217,2(^7 

si  .3.  IS 

Is.  "73 

.  ."..''2 

(.73,(i3M 

1132,  lv2 

773,^26 

(J,  44..;,  OWO 

4i>,Uyi,i»ii3 

S1,OIO,S24 

SO.  80 

2S0 

1,133 

*j2. 71)3 

1 

a2 

203 

OL'8 

*i4.(.12 

1 

01 

172 

111 

9.  4.S(t.U3ii 

1 

w 

225 

12,375 

3,  .''►67,  iUi 

90 

3,710 

.^),(>43.  IKl 

1 

01 

224 

8,141 

l,20,-),')'.t4 

97 

200 

1,04S 

10  (>42,444 

1 

(r2 

228 

li,fio;» 

3,927.  Kri 

93 

232 

3,73<l 

t>tti.S>34 

I 

01 

271 

im.9.'>i 

1 

07 

182 

33,1 

2.2.'xK,2('7 

% 

247 

2,43.3 

70<J/2O7i 

94 

2tO 

778 

2.m/m 

95 

2i:i 

2.fi73 

3SO,'2'.^3 

Wl 

2G2 

47.^ 

77.. 37(1 

94 

148 

231 

193, 9>i 

1 

03 

247 

242 

1.070,7,^7 

\3 

2,V> 

49,1. 072 

1,  13 

■2i>2 

W3 

1.7xil.471 

] 

11 

245 

2,^71 

(.;U\Cil4 

9.) 

239 

441 

Si 

1(^8 

(07 

1. 143.072 

94 

2S2 

1.320 

*..'^'.  482 

97 

237 

r24 

«  Braxton,  aUmer,  llancock.  Lewis.  Mn.  oin.  ■Ritchie,  .1^1  T'i).shur. 

frBnucton,  Qllmer,  Oront,  Qrceabrier,  iittocock.  Lewis,  Limiolu,  Kitcbie,  and  Upabur. 
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The  statistics  of  production,  by  counties,  dnnnir  t!ic  la^it  fivp  vprfs, 
with  the  incretts(»s  and  decreases  in  1907  as  compared  with  1900,  are 
shown  in  the  foUowiog  table. 


Cool  fniuetian    Wut  Vkfmiot    eounH^f  1908-1907^  mthotitem. 


1 

1  , 

1  1 

no8. 

HKM.  . 

1905. 

1906. 

1907. 

I. 

]  1 1  r  rl  r^- 

4 1      •   i        ,,!  , 

1 

* 

IWt. 

006,019 

613,437 

993,681 

1. 175.763 

182,682 

35  005 

67  706 

230^396 

483.266 

4M,111I 

29,137 

Clay  

23!(B4 

i&,Bl4 

80,424 

79,3U 

63,747 

1£,«38 

A  m»  ma 

7  929  247 

a  2fl0  307 

8.600  078 

239,671 

2235^^  

TS,t32 

207,920 

297,026 

312,407 

16,361 

153,763 

57,688 

70,261 

87,100 

+ 

16,849 

2,ii04,A38 

2,714,832 

2,860,678 

3,626,337 

3,93»,965 

+ 

313,628 

3,134,366 

3,973.717 

4,880,307 

5,588,074 

+ 

707.767 

323, 31 V 

OG«,aUo 

+ 

0,108,  mo 

e,7.'ift,138 

8.246. 197 

8,707,677 

9,M0,975 

+ 

1,(33,298 

3, 138.fl09 

3,«21.219 

4, 163,462 

4,228,23! 

4- 

64,760 

372.  V 17 

:v.tH.:>'»4 

4:is.7T.'i 

511.335 

tU2,<i»i5 

+ 

101,270 

l-'7Jil*> 

1I7.JH7 

'i7j,  7''ri 

112, e»M) 

15l>,  726 

38,066 

1,375.780 

l,7Sl,2ttG 

i;.'j*i'M)7<' 

•J,  199,830 

2,344,426 

+ 

A29,00B 

m.<^ 

J"  »i 

74*1.  WIS 

M.  7;-iit 

l,i«4.r,.>} 

1  .  (i7'',  .'iL"l> 

2,  JUi.l'7'i 

i',  'J.".i. 

X 

vj,  loo 

lfii,'.*ii; 

■jMi.  :i»'.7 

1'  1  •« ,  .■■K  1<  t 

1Ji,'':'7 

:'i  .fi.vj 

,  tr.'J 

.>,  1711 

7'.>,u;,-, 

+ 

I'.'-.ll 

i-u.-.'.e 

llH.  7 J.-, 

\<  ha 

i.'j ,  ?  iL'f  j 

,x:  ;7 ,  '•>  <!> 

1.  l-".!  .-.Il 

i.iN'i.  :>■;.* 

17j7-  :'.a 

,;sr- .''■411 

7'i7 

,  71'.-, 

i:i7,N.-:; 

1  1  1  ,'i7i2 

.7.11 .  7'.i1 

1 .  io;.,;-;iv 

:\\  17. 1*7. "f 

^1^7 ,  7>i_' 

(571,417 

+ 

IV lo-'i 

Taylor.  

29U,146 

^46.106 

445,427 

475,237 

4- 

Tnclt»>r  

I,84I,M5 

1,136,883 

1,Q05,OG9 

1,190,041 

1,217,267 

4- 

18,226 

Qttm  oonmsim  mmI  aauoi 

21,9$7 

33,2S6 

72,540 

94,603 

274,131 

+ 

179,«S 

Totrtl  

.'(■J,  -i'lr"..  7,".' 

7'.ii , 

-};;,i-.Hi,  :i,vi 

4^^, T'l , 

*41,Uai,iMW 

j*4i,&4t»,(ijU 

For  commercial  purposes  the  principal  coal-producing  rcgioiLs  of 
West  Virginia  may  oe  Jivided  into  four  distinct  districts.  These  may 
be  distinguished  by  certain  geographic  or  ])liysiographic  features. 
ThoT  do  not  include  aU  of  the  coal-producing  counties  of  the  State, 
but  do  include  the  more  important  ones,  antl  thcr  contributed  over 
90  per  cent  of  the  total  output  of  the  State  in  1907.  Two  of  these  dis- 
tricts are  in  the  northern  part  of  the  State  and  two  in  the  southern 
portion.  The  two  in  the  northern  portion  are  designated ,  rctspectively, 
the  Fairmont,  or  upper  Monongahela,  district  and  tin  l^Ik  Garden,  or 
upper  Potomac.  Tnose  in  the  southern  portion  of  the  State  are  the 
Pocahontas,  or  Flat  Top,  district  and  tlie  New  and  Kanawha  rivers 
district.  The  upper  Monongahela  district  is  penetrated  by  the  Balti- 
more and  Ohio  Railroad,  and  sends  its  coal  to  market  over  that 
highway. 

The  upper  Potomac  region  is  also  reached  by  the  Baltimore  and 
Ohio  Railroad,  and  is  penetrated  by  the  West  Virginia  Cc  ntral  and 
Pittsburg  Railway.  Tne  Pocahontas,  or  Flat  Top,  region  is  tribu- 
tary to  the  main  branch  of  the  Norfolk  and  Western  Railway.  All  of 
the  product  of  this  district  goes  either  west  or  to  tide  water  oTer  that 
line.  The  New  and  Kanawha  rivers  district  is  named  from  the  two 
rivers  wliich  drain  it.  the  coal  being  .shij)pe<l  j>artly  by  the  Chesa- 
peake and  Oiiio  Railway  and  tlie  Kaiiawha  and  Mirliigan  Railway, 
which  pass  through  itj  and  partly  by  barges  on  the  Kanawha  River. 
The  most  important  district  from  the  productive  point  of  view  is  that 
of  the  New  and  Kanawha  riyeis,  wtiich  embraces  the  counties  of 
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Fayette,  Kanawha,  Raleigh,  and  Putnam.  The  coal  from  iUese  four 
counties  is  drawn  from  two  different  area^i,  iiiOi»t  of  the  coal  from  Kana- 
wha and  ^tnam  counties  being  from  a  higher  geologic  horizon  than 
that  of  Fayette  and  Ralei^  counties,  but  the  distnct  is  practically 
compact  and  continuous  and  is  drained  by  the  same  waters  and 
reacned  by  the  same  raiiroadSySO  the  two  areas  are  considered  as  one 
district  in  this  report. 

Coal  production  «/*  ih$  prineipiU  dittrieU  o/*  WeH  VtrgimOj  J886-1907,  in  tihart  tom. 


Year. 


Now  and 
Kanawha 

riven 
diitilek^ 


I 


1880... 
1887... 
1888... 
1889... 
1890.. . 
1891... 
1892... 
1893... 

im... 


iwr. 


IMO. 
1001. 
1008. 

1903. 
I904. 
11)05. 
1906. 
H»7. 


2,290,588 
2,379,296 
2,840,630 
2,6fl9,0l6 
3,012, 414 
3.632,209 
3,773,021 
4,090,112 
3,650,971 
4,399,623 
4,650.455 
4,«21.70l 
5,947,272 
6,&«4,»50 
7.804,879 
8,427,574 
7,080,805 
9,843,063 
1 1 . 429, 403 
1.3, 474,282 
14,953.677 
16,183,511 


PoiMdiontai*, 
dlstilet> 


Fnirmort  or  t'ppor  Toto- 

l  pi"T  .M<>-  iiuio.orElk 


968.484 

1 .    ,  040 

l.'.<lL-.695 
L',J'«),270 
7(12. 092 
3,137.012 
3,<i03,2eo 
3. 81. 1,280 
5,059.025 
4,044.998 
4,608.113 
4,8fi8,373 
5,521,160 
6,033,344 
5,901,637 
5,736.107 
7,431,687 
8,319.775 
10,858.  l.W 
13,;{78,468 
14,621.316 
16,779,^ 


nongaUiek, 
<Urtifot.< 


406,976 
520,064 
47:^,489 
456,582 
600,131 
1,150.569 
1,141,430 
1.255.9.'"i6 
1,655,532 
1,550,256 
1,743,5110 
2,074,663 
2.S2S,2»4 
3,374,183 
4.187,6;» 
5, 174, 160 
5,463,791 
5,638,337 
7,937,845 
8,491,465 
10.686,659 
11,530,728 


Garden, 
dlitilet.4 


383,712 
503,343 
518,878 
€06,956 

819,  oaz 

1,052,308 
942.154 
1,129,397 
927,220 
1,125,601 
1,245,012 
1,486,095 
1,531,502 
1,786.000 
1,999,797 
1,856.677 
2,581,218 
2,229,065 
1,8.W,197 
1 ,  STs ,  ?79 

.'.^''•^,(,I05 

2,276,342 


n  Inclu<ln«  Clay,  Fay«tto,  Kanawha,  Nicholas.  J'liliutiu,  and  Raleigh  counties. 

Incl'Ki.  s  l.i.pitn.  MrI>ow«'ll,  McmT.  mvl  .Mingo  couuUes, and  TateweU County,  Viu 
<°lmlu'li-s  Harlxiur.  Ihirri.>fiiti,  .Mjihoii.  .Monongalia,  PlwUMl, aild TttjrlOr OtMlllliea. 
^  Indudus  Grant,  Minexul,  and  Tucker  countiea. 

In  order  to  show  the  great  increase  made  by  West  Virginia  as  a 
coal-producing  State,  the  follo\^an^  tal)lc  has  oeen  prepared.  The 

.«:trtt(»ment  shows  that  in  2(3  years  tlierc  luis  l)cen  only  one  exception 
to  a  steadily  increasing  output,  aiitl  that  during  the  period  the  aver- 
age increase  has  exceeded  1,785,000  tons. 

Annual  inrreoMe  in  the  coal  production  of  West  Vvffiniat  1881-1907^  in  thori  torn. 


Year. 


ima  ovpf  jwi  

ls83over  ISC  

ISM  (ispf  )'>^?,  

!       i  l«SIT  I'nVI  

l.%si ,  I .\  1- r  1 . .  ,  

1887  ovtr  is^'i  

1988  over  1  •^v,  

1^  .V-.  .T  .  

180ft -v.T  1-,^!-..   ,  

p\  ,.r  ,  

|vrj  .  A       t  V'l  

\mi  over  mi  

l8Mov«r  1898  

Toiiil  iiM  r«««ela  iSyean. 

i>efr<'ii.--'i-  in  I'^'.i'.. . . 

Total  UKiieaao  in  14  >(«r». 
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Tfio  cofll-pro<Uioinrf  nrea  of  West  Virginia  is  included  in  the  coal 
tiei(l>  (1  t\\r  Aj)j)aiacliiHn  rog;ion,  which  rrossos  tlic  State  from  Penn- 
sylvama  aiid  Aiarylaud  on  tlie  north  to  Virginia  ami  Kentucky  on 
the  south.  Only  the  area  \jiog  to  the  east  <»  the  escarpment  or  the 
All^ieny  Mountains  is  outside  of  the  coal-bearing  rocks,  although  a 
largp  part  of  the  rrj^ion  lying  alnno;'  tlio  Olii*)  River  south  of  Wetzel 
County  is  said,  by  Dr.  I.  C.  Wliite,  State  geologist,  to  be  barren' of 
workable  coal.  All  of  the  coals  of  West  Virginia  belong  to  the  bitu- 
minous or  semibituminous  varieties,  but  some  cannel  and  a  peculiar 
grade  known  as  Kanawha  splint  are  mined  m  the  southern  part  of  the 
otate.  One  of  the  most  important  seams  in  the  State  is  the  cele- 
brated Pittsburg  bed  of  Pennsylyania,  which  extends  over  a  con- 
siderable portion  of  West  Virginia  and  Ohio. 

Of  West  Virginia's  total  production  about  90  per  cent  comes  from 
five  principal  mining  districts^  and  nearly  all  of  the  other  10  percent 
comes  from  three  smaller  districts.  The  more  important  of  tliese  are 
the  Fairmont,  or  Clarksburg,  and  the  Piedmont,  or  Elk  Garden,  fields 
in  the  northern  portion  of  the  State,  and  the  New  liiver,  Kanawha, 
and  Pocahontas  fields  in  the  southern  portion. 

The  Fairmont,  or  Clarksburg,  region  lies  principally  in  Harrison 
and  Marion  counties,  the  beds  from  which  the  coal  is  mined  here 
belonj^^ng  to  the  Upper  Productive  Coal  Measures.  The  most  impor- 
tant bed  is  the  Pittsbiir^:,  which  has  an  ayerap^e  thickness  of  8  feet  6 
inches,  of  wliich  7  feet  are  usually  mined.  The  Waynesburg  and 
Sewickley  coals,  the  former  poor  and  the  latter  good,  also  occur  in 
this  district,  and  run  from  5  to  10  feet  in  thickness,  but  are  seldom 
mined.  The  field  is  penetrated  by  the  Baltimore  and  Ohio  Railroad, 
wliich  furnishes  transportation  for  the  nrofluct. 

The  Piedmont,  or  Elk  Garden,  field  was  the  first  to  be  worked 
in  West  Viiginia,  coal  having  been  mined  in  this  district  before 
the  State  was  separated  from  the  mother  State  of  Virgima,  and 
also  contemporaneously  with  the  opening  of  the  Cumberland,  or 
Georges  Creek,  field  in  Maryland.  It  is  a  part  of  the  detached 
portion  of  the  great  coal  fields  lying  in  Mineral,  Grant,  and  Tucker 
counties,  where  the  coal  beds  are  somewhat  foUled.  The  coal 
approacnes  semibituminous  in  character.  Two  coals  belonging  in  the 
"Lower  Productive  Measures"  are  worked.  They  are  known  as  the 
"E,"  or  Upper  Freeport,  and  the  "B,"  or  Lower  Kittannhig,  and  range 
from  4  to  11  feet  m  thickness.  Transportation  is  afTorded  by  the 
Baltimore  and  Ohio  and  the  West  Virginia  Central  and  Pittsburg 
railroads,  the  latter  being  now  a  portion  of  the  Wabash  system. 

The  New  River  field,  as  at  present  outlined,  is  confined  to  the 
valley  of  the  New  River  and  its  tributaries,  the  product i\(>  j)ortions 
bciTi<:  in  Fayette  and  Ralei<;h  counties.  The  coals  of  this  district 
occur  in  the  lower  Pottsville  series,  which  lies  below  the  "Ivower" 
and  "Upper  Productive  Measures"  of  the  northern  part  of  the  State. 
The  two  beds  which  furnish  the  larger  part  of  the  product  are  the 
SeweU,  which  runs  from  2  feet  6  inches  to  5  feet,  and  the  Quinnimont, 
from  3  feet  to  5  feet  in  thickness,  the  latter  lying  below  and  to  the 
southeast  of  the  former.  The  coal  is  of  the  ''smokeless"  coking 
variety,  not  unlike  in  quality  that  of  the  Piedmont  field.  One  seam 
of  coal,  belonging  properly  to  the  Kanawha  field,  lies  high  in  the 
hills  in  the  New  River  districti  and  is  extensively  mined  at  Ansted, 
in  Fayette  County.  The  district  is  penetrated  oy  the  Chesapeake 
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and  Ohio  Railroad,  winc  h  follows  the  course  of  the  New  Kiver  and 
furni^iies  transportation  for  the  product. 

The  Kanawhn  field  Kes  immediately  west  of  the  New  RiTer  field 
and  includes  the  western  portion  of  Fayette  County,  all  of  Kanawha 
County,  and  a  portion  of  Putnam  County.  It  is  drained  by  (he  Kana- 
wha and  the  Elk  rivers.  The  cnnls  of  this  ficM  ocrnr  nt  n  hitrlu  r 
geological  horizon  than  th»*st'  of  the  New  River  district  aiui  belong 
to  the '  *  l^ower  Productive  '  and  upper  Pottsville  nieasureti.  Thecoa^ 
are  variable  in  character  and  thickpfles.  The  beds  usually  Tary 
from  3  to  5  feet  in  thickness  where  mined,  but  in  some  oases  reach 
as  high  as  11  feet  or  more  in  thicknt^'^s  A  considerable  portion  of 
the  coal  is  a  hierh-tjrade,  gas-producing  fuel,  Kanawha  gas  coal 
having  an  excellent  reputation  for  this  purpose.  The  principal 
beds  are  designated  as  the  North  Coalburg,  the  No.  5,  the  Belmont, 
tlie  Coalburg,  the  Winifredc,  the  Cedar  Grove,  *'No.  2,  ffiB,**  and  the 
Eagle.  Transportation  is  furnished  by  the  Chesapeake  and  Ohio, 
the  Kanawha  and  Michigan,  and  the  rorently  constructed  Coal  and 
Coke  and  Virginian  (Deepwater-Tidewater)  railroads.  The  slack- 
water  navigation  of  the  Kanawha  River  abo  fiords  an  outlet  to 
market  for  the  Kanawha  coals. 

The  Pocahontas  field  lies  in  the  southeastern  comer  of  the  State, 
in  Mcr)o\\i  11  nnd  MfT^'or  counties,  and  extend.s  across  the  State 
line  into  Tazewell  County,  Va.  T)if  coal  mined  in  the  Pocahontas, 
or  NO.  o  seam,  is  from  4  to  ii  feet  in  thickness,  averaging  over  6 
feet.  During  the  last  few  yean  a  lam  amount  of  £yeIopment 
has  been  done  on  Pocahontais  No.  4  and  the  Welch  beds,  and  ship- 
ments from  these  beds  have  reached  an  important  character.  All 
of  tiicsc  occur  near  the  bottom  of  the  Pottsvilie  series.  All  of  the 
Pocahontas  coal  is  a  high-grade,  semibituminous  variety,  one  of 
the  purest  coals  occurring  in  the  United  States.  It  is  the  only  rival 
as  a  coke  producer  to  tno  ConndlsTille  coal  of  Pennsylvania,  and 
as  a  steam  fuel  ranks  with  the  Georges  Creek,  Cumberland  of  Mary- 
land, and  the  best  Clearfield  coals  (  f  Pennsylvania.  This  district 
is  penetrated  by  the  Nortoik  and  Western  Railroad,  over  which  the 
product  is  shipped  to  market. 

The  smaller  fields  mdude  the  coals  of  the  Bi^  Sandy  in  Mii^o 
County,  in  the  southern  portion  of  the  State,  this  being  in  reality 
a  eontimiatii»n  of  the  Kanawha  field,  with  tran-^pnrtntion  afforded 
by  (lie  Norfolk  and  Western  Railroad;  of  the  Phiiippi  lieid,  in  Pres- 
ton, liarljour,  and  Randolph  counties,  which  belongs  to  the  "Lower 
Productive  Measures''  in  the  northern  part  of  the  State,  and  the 
Wheeling  field,  which  includes  the  counties  in  the  Panhandle  along 
the  Ohio  River,  where  the  Pittsbure  coal  is  mined. 

The  statistics  of  production  in  West  Virginia  since  l^nr?,  when 
the  Stale  was  formed  out  of  Virginia,  are  shown  in  the  labie  on  a 
preceding  giving  the  production  of  coal  in  the  United  States 

from  the  earliest  times  to  the  close  of  1907. 

The  total  production  of  coal  in  West  Virginia  to  the  close  of  1907 
amonntptl  to  434,198,539  short  f<»ns.  equivalent  to  an  exhaustion 
of  650,000,000  tons.  Mr.  Carni)l>cll  states  in  his  estimate  that  the 
total  area  containing  workable  coal  in  West  Virginia  is  17,000  square 
miles,  and  that  the  original  supply  when  mining  began  was  231 ,039.- 
000,000  short  tons,  or  a  little  more  than  double  me  supply  of  Pennsyl- 
vania bituminous  coal.   Deducting  the  exhaustion  to  the  close  of 
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1^07,  there  still  remains  available  230,389,000,000  short  ioiii»,  uearly 
4,800  times  the  production  of  1907,  or  3,200  times  the  exhaustion 
represented  by  the  1007  output. 

WYOMING. 

Total  prodiuition  m  1907,  0,252,990  short  toiis;  spot  value, 
$9  732,6^. 

in  Wyoming  as  in  the  other  important  coal-producing  States  of 

thr  Rocky  Mountain  reg^ion,  the  pnxhiftior  cf  coal  in  1907  oxcoetled 
that  of  any  precedinj:'  ypfir  Compared  with  1906,  tlu'  output  of 
Wyoining  m  1907  siiovved  an  increase  of  118,996  short  tons,  or 
1.94  per  cent.  The  gain  in  |>roduction  was,  howeyer,  insignificant 
when  compared  with  the  eam  in  value,  for  while  the  production 
increased  from  6,133,994  short  Urns  in  1906  to  6,252,990  tons  m 
1907,  the  value  increased  from  18,013, o2S  to  S0,732.fi6S.  a  gain  of 
$1,719,140,  or  21.45  per  cent.  The  greater  part  of  tliis  compara- 
tively large  increase  m  value  was  due  to  the  favorable  conditions 
which  existed  during  the  first  nine  months  of  the  year,  when  the  de- 
mand was  good,  labor  scarce,  and  prices  aooordingly  a<lvanced; 
but  it  is  also  true  that  a  part  of  the  increase  in  value  was  <liic  to  a 
reduction  in  the  working  time  at  many  of  the  mine^,  when  in  Sej)tem- 
ber  the  working  hours  per  day  were  reduced  from  10  to  8.  At  the 
same  time  the  rates  or  wages  were  advanced,  and  operators  have 
claimed  that  the  shorter  hours  and  advanceii  pay  resulted  in  a 
decrease  in  labor  efilciency.  This  increased  the  mining  cost,  which 
had  to  be  made  up  by  higher  prices  for  the  coal  sold. 

Some  color  to  the  claim  ot  decreased  efficiency  is  given  by  the 
returns  for  1907,  which  show  that  the  average  production  per  day 
per  man  was  3.42  tons,  as  against  3.08  tons  m  1906,  and  3.97  tons 
m  1905.  The  average  production  per  naan  employed  for  the  year  1907 
was  941  tons,  «s  flp:amst  1,083.7  tons  in  1906  and9o7.:»  torx  in  1005. 
The  coal  mines  ot  Wyoining  gave  employment  in  1907  to  (),()15  meti 
for  a  period  of  275  day  a,  against  5,934  men  for  281  days  in  1906,  and 
5,977  men  for  an  average  m  236  days  in  1905. 

The  statistics  relating  to  the  use  of  nuning  machines  show  that 
there  were,  in  1007,  70  coal-eiittin^  machines  m  n-<*  in  the  mines  of 
Wyoming,  compared  witli  83  in  1906  and  81  in  1005.  The  machine- 
mmed  production  decreased  ^Ughtly  from  1,339,422  tons  in  1906  to 
1,328,709  tons  in  1907.  In  1905  there  were  1,236,750  tons  mined  by 
marhioes  in  Wyoming.  Of  the  total  number  of  machines  used  in 
1907,  45  were  of  the  pick  or  puncher  type,  33  were  chain-breast, 
and  1  long-wall. 
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The  statistics  of  production,  bv  counties,  in  1900  and  1907^  with 
the  distribution  of  the  product  lor  consumption,  aro  shown  in  the 
following  table: 

Coal  production  of  Wyoming,  in  1906  and  1907,  by  counties,  in  short  tons. 

looo. 


fkninty. 

LoHflf'l  at 
mini'-^  for 
lUUpment. 

Sold  to 
locml 

trade 
onduwMi 
bv  em- 
ployees. 

Uted  at 

mines 

for 
steam 

and 
heat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

Aver- 
age 
price 

Aver- 
age 
num- 
ber of 
dm 
sctSn. 

Average 
number 
of  emr 
Iitoyeei. 

Convonw  

58,418 
961,515 
2.035.601 
1,9!«.  444 
765,646 

1,622 
18,593 
11,705 

9,276 
1«,«I6 

9,455 
34,210 
74,240 

89,052 

69,496 
1.014.318 
2. 121,546 
2,078,772 

S122,241 
1,191.569 
2,911,316 
2.620,228 

i,i«i,m 

fl.76 
1.17 
1.37 
1.26 
1.S7 
Xtt 

251 
284 
274 
277 
»8 

la-. 

2.229 
1,750 
IMS 

Shcridftn  

riiita  

OUwrooantieaa.. 

1,«66 

5,801,623 

59,656  271.060 
1 

1,655 

6,133,994 

LSI 

m 

6»«B4 

idor. 

1,162,830 
1,9SK,760 
1,780.306 

949, ise 

22,612 

9.  is.^ 

33,171 
740 

40,779 

73,897 
101,143 
82,115 

1.236.221  tt2. 112.0Q3 

$1.72 
1.51 
1.51 
1.54 
2.45 

250 
288 
284 
257 

1.425 

2.  ir.'2 
1,8;^ 

1,298 

Sweetwater  

ITliita  

2, 071,  Mi; 
1,889,742 
1,064,446 
740 

.^.134,799 
;:,844,805 
1,639,249 
1,812 

Other  count ics ft, . 
Small  mint's  

Total  

5,  i»bl,OU 

74,001 

297,934 

6,252,990 

9,732,068  1  1.56 

276 

6.645 

a  Bighorn.  Carbon,  Crook.  Johiuoil,  Mid  WMton. 

6  Bighorn,  Carbon,  Cooverae.  Crook.  Preiiioiit.  Johiuoii,  and  WMton. 

TIk^  statistics  of  the  production  of  coal,  by  counties,  during  the 
last  live  years,  with  the  increases  and  decreases  in  1907  as  com- 
pared with  1906,  arc  shown  in  the  following  table: 

Coal  production     Wyoming^  190S-I907,  by  emmtiett  in  ^ori  torn. 


County. 


Hlghom  

Carbon  

Convor.ie  

Shori(li\n . . . . 
Sweetwater. 

llnta  

Weston      . , 

Crook  

Fremont  

.lohnson. . . . , 

Natrona  

Small  mlnca. 


1908. 


2'i.'(, 

4.W.309 
1,628.944 
|,7H2,66H 

416,974 

14»fl84 

2,091 


6,235  I 
336,292  : 
77,386 
554,785 

39S,367 
3,176 


Totnl   4.6a';.  293 

Total  value  j  $5. 731, 281 


."i.  17s,  ,V,ii 
$6,747,909 


354,  3.^)S 
64,939 

742,314 
2.  113. 07») 
1.  V*7,*VA 

409,690 

4,743 

4r^^,  t>38 

m.  m 

1.014,.'il8 
2. 121,546 
2,078.772 
879,9110 

56,966 
683,402 
48,700 
1.226,221 
2,071,842 
1.889.742 
W1.016 

•ia,«a9 

2.670 

l,fi«5 

740 

$7,336,951 

r..  i:<3,994 
$8.013,6;tt 

6,2.VJ, 
99, 7 Si,  m 

Increase  (+} 
or  decrease 
(-).  1907. 


+ 
+ 


52,22:) 
132,76<i 

20, 79.^. 
211,903 

49,704 
189,030 

18,976 

i,4n 


+  $1,719,140 


«  Crook  and  Jotanflon  only. 


*  Crook,  Fnmont,  and  JobnioA. 


Conl-bcuring  formations  imderhe  about  50  per  cent  of  the  State 
of  Wyoming.  The  largest  area  in  the  State  known  to  tiontain 
workable  coal  lies  east  of  the  Bighorn  Mountains  and  extends 
from  Dougliis  northward  to  the  State  line.  It  is  the  southern  fixten- 
sion  of  what  is  designated  as  the  Black  Hills  region,  the  great  coal 
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area  of  eastern  Montana  and  uortheasteni  Wyoming,  aiui  contains 
in  Wyoming  about  14,590  sauare  miles,  of  whidb  1 1 ,530  square  miles 
are  Imown  to  contain  workable  coal,  and  of  which  3,060  sciu  ik  miles 
are  not  so  well  known  but  may  contain  workable  beds.  The  next 
larir^^t  Hrea  is  the  OrcoTi  T?^^•or  ro«rion,  of  which  there  are  4,855 
squan-  miles  containin*;  >\urkable  coal  and  1,350  which  may  do 
so.  in  addition  to  tlii.s  there  are  20,000  square  miles  in  this  region 
which  may  contain  workable  coal,  but  if  so  the  coal  is  at  such 
depth  as  not  to  be  workable  under  present  conditions.  The  pro- 
ductive area  of  this  region  extends  along  the  Union  Pacific  Kail- 
road  from  Rock  Springs  to  Kawlins.  The  Carbon  County,  or  Hanna, 
coal  field  extends  from  Medicine  Bow  to  Fort  Steele  along  the 
Union  Pacific  Raihoad,  south  of  the  Freezeout  and  Seminoe  Moun- 
tains and  north  of  the  Medicine  Bow  and  Sierra  Miuh-c  uplifts. 
It  contains  an  area  of  1.435  square  miles.  Tho  Hams  Fork  region, 
in  the  extreme  western  portion  of  the  wState  and  exiending  into 
Idaho,  contains  1,073  square  miies  known  to  contain  workable  coals 
and  960  square  miles  not  well  known  but  which  may  contain  work- 
able coal.  There  are  115  square  miles  in  this  re^on  in  which  the 
coal  has  such  hea\^^  coyering  as  not  to  be  considered  as  minable 
under  present  conditions. 

The  Bighorn  Basin  region,  lying  in  the  nortlnv eastern  portion 
of  the  State  about  halfway  between  the  Black  Hills  region  and 
the  western  State  line,  is  an  important  area  on  which  little  exploita- 
tion work  has  been  done.  This  region  contains  905  square  miles  of 
known  workable  coal  Ixnis,  4'M)  square  miles  which  may  contain 
workable  coal,  and  2,S.30  square  miles  of  coal  under  very  heavy  cov- 
ering. The  Black  Hills  region  is  in  the  northeastern  part  of  tho 
State  and  has  320  square  miles  of  area  contaming  workable  coal, 
lifining  is  carried  on  m  this  region  at  Aladdin  in  Crook  County  and 
Cambria  in  W^eston  County^ 

W^yoming  is  the  seccmd  largest  producing  State  in  the  Rocky 
Mountain  region,  Colorado  ranking  first,  and  if  production  in  Wyo- 
ming continues  to  increase  in  the  next  few  years  as  it  has  ilone  in 
the  last  twenty-fiYe  it  will  soon  rival  Colorado  for  the  first  place 
in  the  region.  The  largest  proportion  of  the  producing  area  in 
Wyoming  is  included  within  the  basin  region  along  tne  Union 
Pacific  Railroad  from  Hnnna  westward  to  the  State  line  and  west 
of  the  main  Rocky  Mountain  u^jlift.  Ail  the  coui  niiiietl  in  Wyo- 
ming is  bituminous  or  subbituminous  in  character,  the  larger  pro- 
portion being  bituminous.  More  than  half  of  the  coal  i)ro(hK  ed  comes 
from  the  TIams  Fork  region  in  T^inta  County  and  from  the  Cireen 
River  region  in  Sweetwater  County.  These  are,  strictly  speaking, 
the  only  bituminous  coals  mined  within  the  State.  The  Hams 
Fork  or  Uinta  Comity  coal  is  high-grade  bituminous,  while  prac- 
ticaUr  all  of  the  coal  mined  in  the  Rock  Springs-Rawlins  fields  of 
the  Green  River  region  falls  just  within  the  lower  limit  of  bitunu'n- 
ous  coals,  as  does  also  the  coal  from  the  Cambria  field  of  the  Black 
Hills  region  in  Weston  ('ounty.  Among  the  mon>  imj)ortant  areas 
producing  subbilumijious  coal  are  the  Carbon  Couniy  or  Ilamia 
neld,  which  is  being  developed  rather  extensively  at  Hanna  by  the 
Union  Pacific  Coal  Company;  the  Douglas-Sheridan  coal  field  of 
the  Fort  Union  region,  which  is  being  developed  at  Glenrock  and 
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Big  Muddy  in  Cbn-verse  County  and  ne&r  Sheridan  in  Sheridan 
County ;  tne  Bighorn  Basin  coal  field  in  Bighorn  County;  and  the 
Almy  coal  field  of  the  Hams  Fork  region  in  Uinta  County.  Other 
fields  which  hnvc  boon  reached  by  the  niilroftd  and  are  of  minor 
importance  are  the  Ahiddin  fieltl  (if  the  Black  Hills  region  in  Cronk 
County;  the  Sublette  Held  of  the  Hams  Fork  region  in  Uinta  Count)  , 
and  the  Lander  field  of  Fremont  Coimtv.  The  fields  which  have  not 
been  reached  by  the  railroad  are  as  follows:  Henrys  Fork  field  in 
soiithf  ni  vSweetwater  County;  the  Rattlesnnkr  field  in  Xntrona 
and  Fremont  Counties;  the  Owl  Creek  Mountam  field  in  the  Sho- 
shone Indian  Reservation  in  Fremont  County:  the  Fall  River 
basin  and  Upper  Queen  River  field  in  Uinta  and  Fkremont  counties; 
the  Mount  Leidv  field,  the  Lander  Peak  field,  and  the  Grays  River 
field,  in  Uinta  County. 

The  estimate  of  the  oripnal  coal  supply  of  Wyomin*;,  as  made  by 
Mr.  Marius  R.  Campbell,  of  the  United  States  Geological  Survey, 
credited  that  State  with  the  largest  original  supply,  with  the  single 
exception  of  North  Dakota,  which  is  estimated  to  have  containeil 
orimnaUy  500,000,000,000  short  tons  of  coal.  The  areas  of  North 
DaKota  are,  however,  entirely  of  li<rnite,  while  in  Wyoming:  the 
coal  is  either  of  bituminous  or  of  subbitunnnous  character,  Wyo- 
ming's supply  is  estimated  to  have  been  424^085,000,(X)0  short  tons, 
compared  with  which  the  aggregate  production  to  the  dose  of  1907 
(77,818,765  short  tons)  appears  insignificant.  The  total  exhaustion 
of  the  beds  up  to  the  close  of  1907  amounted  to  110,000,000  short 
tons,  or  0.027  of  1  per  cent  of  the  total  estimated  supply. 
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Compiled  by  Wiujb  T.  Lee  and  John  M.  Nxoklbs. 


The  following  list  contains  the  more  important  papers  dealing  with 
coal,  coke,  lignite,  and  peat,  from  an  economic  stan(l|>oint,  except  the 
staiiatical  reports  contiuned  in  the  volumes  of  Mmeral  Resources. 
The  page  references  indicate  whether  a  paper  is  devoted  wholly,  or 

in  part,  to  theso  subjects. 

rapt'i-y  dealing!;  witli  geologic  work  in  the  several  States  and  Terri- 
tories, alphabetically  arranj^ed,  are  given  first,  then  those  general  in 
scope  arranged  in  chronoiogic  order,  followed  by  papers  on  technologic 
subjects. 

ALABAMA. 

The  cofti  roeaflureo  of  Alabama,  by  E.  A.  Smith.  Mineral  Kesonrces  IT.  8.  for  1892, 

1893.  pp.  293  300. 

Stevenaon  folio,  Alabamft^Georgia-Tcnneaeee,  description,  by  C.  W.  Hayes.  Geo- 
logic Atlas  U.  S.,  folb  19, 1885. 
(iacladen  lolio,  Akbama,  descriptbn,  by  C.  W.  Hayea.  Geologic  Atlaa  U.  8.,  folio 

35.  1896. 

The  southern  A  ppa lachian  coal  field,  by  0.  W.  Hayes.   Twentv-second  Ann.  Rept. , 

pt.  3,  1902,  pp.  2137  L'63. 

An  Mcount  of  the  stratigraphy,  diatributloii,aD(l  character  of  tho  coals  of  the  JeUico,  Chattaoooga, 
and  BUmlaghamdlstrletSi  «Mibi!Biefaig  parta  d  Kairtncfcy.  Taiiii— w,  a«oi|fa»  and  Alahamai 

TIic  Warri'  r  (  al  ba^in  in  the  Bfookwood  quadrangle,  Alabama,  by  Charles  Butts. 

Bull.  No.  2(i0,  1905,  pp.  357-381. 
The  Warrior  cnal  bwdn  In  the  Birmingham  quadrangle,  Alabama,  by  Charles  Butts. 

Bull.  X...  285.  1900.  pp.  211-222. 

The  nortlioni  part  of  the  Cahaba  coal  field,  Alabama,  by  Charles  Butts.  Bull. 
No.  316,  1907,  pp.  76-115. 

A  I.  AUK  A. 

The  mining  industry  in  1905,  by  A.  H.  Brooks.    Bull.  No.  284.  1906,  pp.  4-9. 

Tho  mining  industry  in  190C.  by  A.  U.  Brooks.    Bull.  No.  314.  1907,  pp.  19  30. 

The  petroleum  fieku  of  the  Pacific  coast  of  Alaska,  with  rti  :u  (  ount  of  the  Bering 
River  coal  deposits,  by  G.  C.  Martin.    Bull.  No.  250,  1905,  61  pj) 

MarketJi  for  Alaska  coal,  by  G.  C.  Marl  in.    Bull.  No.  284,  190G.  pp.  18-29. 

Tlie  Alaska  coal  fields,  by  G.  C.  Martin.    Bull.  No.  314,  1907.  pp.  40-46. 

Bering  River  coal  field,  by  G.  C.  Martin.  Bull.  No.  269, 1905.  pp.  140-160. 

Coal  resources  of  southwestem  AUudca,  by  R.  W.  Stone.  Bull.  No.  268,  1805,  pp. 
151-171. 

Mineral  resources  of  the  Kenai  Peninsula;  coal  fields  of  the  Kachemak  Bay  region, 

by  R.  W.  Stone.    I^ull.  No.  277.  1906.  pp.  53-73. 

Preliminary  statement  on  the  Matanuska  coal  field,  by  O.  C.  Martin.  Bull.  No. 
284. 1806.  pp.  88-100. 

A  reconnaissance  of  thp  M;itanu.''kii  (  o.il  field,  Alapkn  in  1905.  by  O.  C.  Martin. 
Bull.  No.  289,  1906,  36  pp.  (.Out  of  stock;  can  be  purchased  of  Superintendent  of 
Documents  fm  25  cents.) 
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The  ilereiideoM  iUy  coal  iioid.  by  Sidney  I'aige.    Bull.  N<i.  '2&4,  liHXi.  pp.  i01-U>8. 
The  coal  reeourcee  of  the  Yukon,  Alaska,  by  A.  J.  Collier.   Bull.  No.  218.  1908. 
71  pp 

Coai  helda  of  the  Cape  Lisburne  region,  by  A.  J.  Collier,  iiuil.  No.  259,  1905, 
pp.  172-185. 

ABUONA. 

Report  of  work  done  in  the  divittion  of  chemistry  and  phyaica  mainly  during  the 

tiaeal  year  1881  SV    l?ull  \n.  27  ISSC  p.  74. 
Gives  analyses  of  «  "ul  from  Dc«r(.'n<!k  \  alley,  Ariz. 

The  Deer  Creek  coal  field,  Arizona,  by  M.  R.  Campbell.  Bull.  No.  225,  1904,  pp. 
240-258. 

ARKANSAa. 

Tbe  coal  fields  of  Arkamaa,  by  J.  C.  Bnmner.  Mineral  Reaotircea  IT.  8.  for  1892, 

1893.  pp.  :m-'Mm. 

Preliminary  report  on  the  Camden  coal  field  of  »uuthwe«teru  Arkaui)a»,  by  J.  A. 
Taff.   Twenty-firat  Ann.  Root.,  pt.  2,  1900.  pp.  313^29. 

Tt)c  t^outhweetem  coal  field,  by  J.  A.  Taff.  Twenty-eecond  Ann.  Kept,,  pt.  8, 1902, 
pp.  3(i7-413. 

An  Moount  of  the  ooato  vt  ArkaniM,  Indian  Tenftory,  and  nortteni  T«zm. 

Favetteville  folio.  Arkansa-s-Missouri.  description,  by  G.  1.  Adamaand  E.  O.  Ubicb. 

Geolod'^  Atlas  U.  8..  folio  119.  Um.  p.  6. 

TJie  Arkansa-H  coal  field.  l>yA.  J.  Collier.    Hull.  Xo.aiti.  1907,  pu.  lo7-lU). 

The  Arkanfla^  coal  lieUl.  by  A.  J.  Collier,  with  reportson  the  paleontology  by  David 
White  and  0.  U,  Hirty.    Bull.  No.  32G.  1907.    158  pp. 

Wijihlow  folio,  Arkaii.sas-Iudian  Territory,  deecriplion,  by  A.  U.  Purdue.  Geologic 
Atlas  U.  S..  folio  154, 1907,  p.  B. 

CAUruRMA. 

The  coal  depo.sit.'^  of  Catifoniia,  by  H.  W.  Tiurner.  Mineral  Heeources  U.  8.  for 

1892.  1893.  pp.  308-3  !0, 

Sacramento  folio,  CalUurniji.  description,  by  Waldemar  Lindgren.  (ieologir  Atlas 
U.  8..  folio  5.  1894. 

Jai  k.sou  folio,  Califomia,  description,  by  U.  W.  Turner.  Geologic  Atlas  U.  S.,  folio 

11.  1894. 

Ijaiven  Peak  fotio,  California,  description,  by  J.  S.  Dilier.  Geologic  Atlas  U.  8., 

folio  15.  1895. 

Marvsville  folio.  California,  description,  by  Waldemar  Lindgren  and  H.  W.  Turner. 
Gef.logic  All**  U.  S..  folio  17.  1895. 

Tlic  coal  fields  of  the  Facitic  coast,  by  G.  O.  Smith.  Twenty-Second  Ann.  Kept., 
pt.  3.  1902,  pp.  473-513. 

An  aooount  of  tba  coals  ooeunli^  In  WMbiogion,  C«Ulonibi,  and  Ongon. 

C«^al  in  I  111  Mount  Diablo  Range,  Monterey  County.  Cal..  by  Ralph  Arnold.  BuU. 
No.  285,  lUOti,  pp.  223-225. 

Coal  of  Stone  Canym.  Monterey  County.  Cal..  by  M.  R.  Campbell.  Bull.  No.  316, 
1907,  pp.  435^38. 

COLORADO. 

A  report  of  work  done  in  the  divi.iion  of  (•hemi!<tr\  ami  pliv-slcs  mainly  during  the 
fiscal  year  1888-89,  by  V.  W.  Clarke.    Bull.  No.  tM.  1890,  p.  56. 
tilvca  aodJyscs  of  coals  from  Gtuinl.Huti  County,  Colo. 

Coal  fields  of  Colorado,  by  R.  C.  Bills.  Mitietal  Resources  U.  8.  for  1892. 1803,  pp. 
319 

Axithrocit^-Crested  Butt^j  folio,  Colorado,  deseriptiou  of  the  nedimeut^y  forma- 
tion!<.  by  G.  H.  Eldridge.   Geolofdc  .\tlas  U.  S.,  folio  9, 1894. 

(h  h1  -V  of  t]u>  Denver  basin  in  Colorado:  Economic  geology,  by  G.  H.  Eldridge. 
Monograph  XXVII,  1896,  pp.  317-387. 

Elmoro  folio,  Colorado,  oescription,  by  R.  C.  Hills.  Geologic  Atlas  U.  S.,  folio  58, 
1899. 

La  Plata  folio.  Colorado,  da-c  riptinn:  Ecomuuic  goolog\'.  bv  C.  \V.  Purington, 
Geologic  Atlas  U.  8..  folio  GO,  l«!i9.  p.  14. 

Wal^^enbunr  folio.  Colorado,  description,  by  R.  C.  Hills.  Geologic  AUas  U.  8.,  folio 
08.  1900,  pp.  4-5. 
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Spanish  Peaks  folio,  Colorado,  description,  by  R.  C.  Hills.   Geologic  Atlas  U.  S., 
foUoTl,  1901,  pp.  4-6. 
The  K(Krk  V  Mountain  coal  fields,  by  L.  S.  Btorxs.  Twenty-eecond  Ann.  R«pL,  pt.  3, 

'  1902,  pp.  115-471. 

Preliminary  report  on  the  geolo^  and  underground  water  resources  of  the  central 

Great  Phiins.  by  X.  U.  Durtoii.    Prof.  Paper  X...  32.  1905,  pp.  372  370. 

(iivis  :i  gviuTul  account  of  the  (X  Liirroncc  of  coalln  ColuraUo,  Wyoiaiug,  South  Dukutu.  and  Nebraska. 

The  Yampa  coal  licld,  KouLi  County,  Colo.,  by  N.  M.  Fenneman  and  H.  S.  Gale. 
Bull.  No.  285,  }\m.  pp.  226-239. 

The  Diirunc^'o-Ciallu])  ( mil  field  ol  Colonido  and  Mew  Mexico,  by  F.  C.  Schrader. 
Bull.  Nu.  26b,  190G,  pu.  2U  258. 

The  Yampa  coal  field,  Routt  County,  Colo.,  by  N.  M.  Fenneman  and  II.  S.  (rale. 
With  a  chapter  on  the  character  and  use  of  the  Yampa  coals  by  M.  R.  CampbelL 
Bull.  No.  297,  1906.    96  pp. 

Coal  fields  of  the  Danforth  Hills  and  (irand  Hogback,  in  northwestern  Colorado, 
by  H.  S.  Gale.    Bull.  No.  316.  1907,  pp.  264-301. 

The  Book  Cliffs  cf»al  field  lietween  Grand  River.  Colo.,  and  Sunnyside,  I'tah,  by 
G.  B.  Richardson.    Bull  .N...  316.  UW,  pp.  302-320. 

The  Durani;o  coal  distru  t.  Colorado,  by  J,  A.  TaCf.   Bull.  No.  316,  1907,  pp.  321-337. 

A  reconnalsance  survey  of  the  western  part  of  the  Durango-Gallup  cm\  field  of 
Colorado  and  New  Mexico,  by  M.  K.  Sluilor.    Bull.  No.  316.  \m .  pp.  :;7(i  •120. 

Ouray  folio,  Colorado:  description  by  Whitman  Cross,  Ernest  Howe,  and  J.  D. 
Irvinf?.   Oeolofdc  Atlas  U.  S.,  folio  153,  1907.  Coal  by  Whitman  Crass,  p.  19. 

Pn>t:ri".s<  n-port  i  f  iuvestriratiniis  of  coal  fieldf  in  northwestern  Colorado  and  north- 
eastern Utah,  by  H.  S.  Gale.    Bull.  No.  341,  1908,  pp.  .   (In  press.) 

Cool  of  the  GfMid  Men  field,  Colonulo,  by  W.  T.  Lee.  Bull.  No.  Ml,  1906,  pp.  ^. 

(In  press.) 

OBOBOIA. 

Ringgold  folio,  Georgia^Tennessee,  descriptive  text,  by  0.  W.  Hayee.  Geologic 

Atlas  U.  S.,  folio  2,  1894. 

Stevenson  folio,  A1abam»-Oeonda-Tenn«ssee,  description,  by  C.  W.  Haves.  Geo- 
logic Atkus  r.  s..  foli..  in.  isfir,. 

The  southern  Appalachian  coal  field,  by  C.  W.  Hayeu.  Twcuty-socond  Ann.  RopU, 
pt.  3,  1902,  pp.  227-263. 

An  (iifomit  of  thfi  stratigraphy,  <listnluitii)n,  mnl  <  h.-imrti^r  o(  tlu'f<ial.«  <if  tin-  .T.'llir<i,  T! : m : tanoogat 
and  Uinnlcgiiaiu  distiicts,  ombr'aclng  partt*  vi  Xentticky,  iCjincastic.  (icorgia,  and  Alabatnu. 


niAHO. 

Boise  folio,  Idaho,  description,  by  Waldemar  Lindgren.   Geologic  Atlas  U.  S.,  folio 

45.  1898. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-tsecoud  Ann.  ii<.*pL.,  pt. 
3, 1902,  pp.  41&-471. 

ILUNOia. 

Danville  folio,  Illinois-Indiana,  description,  bv  M.  R.  Campbell.   Geolo^c  Atlas 

V.  S..  folio  67,  1900.  i.p.  i;  7. 

The  eastern  interior  coal  held,  by  G.  H.  .rVshley.  Twenty-second  Ann.  Kept.,  pt. 
3, 1902,  pp.  265-305. 

An  aooowt  of  the  coal  Held  embracing  parts  of  Indiana.  Illinois,  and  Keiittioky. 

Recent  work  in  the  coal  field  of  Indiana  and  IHinois,  by  M.  L.  Fuller  and  G.  H. 
Ashley.    Bull.  No.  213.  1903,  pp.  2S4-293. 

Patoka  folio,  Indiana-lUinoi.s.  description,  byM.  L.  Puller  and  F.  (t.  Clapp.  Geo- 
lopc  .\t]n.^  v.  S.,  folio  lO.').  HM14,  pp.  T  9. 

Coal  investigation  in  the  Saline-tiallatiu  field,  Illinois,  and  thu  udjoining  area,  by 
F.  W.  DeWolf.   BuU.  No.  316, 1907,  pp.  116-136. 


IXI»I.\N.^. 

DanvilV  f  lio,  Illinois-Indiana,  description,  byM.  K.  Campbell.   Geologic  Atlas 

U.  S.,  foho  67,  1900,  pp.  6-7. 
The  eastern  intt>rior  coal  field,  by  G.  H.  Ashley.  Twenty-second  Ann.  Bept.,  pt. 

3,  1902,  pp.  2fi5  305. 

An  afcount  of  the  coal  field  embracing  parts  of  Indiana,  Illinois,  and  Kentucky. 
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Ditney  folio,  Imliunu.  economic  get)li%'>',  by  G.  IL  Ashlpv.  G«olopir  Athv'  I'.  S., 
loUo  84,  1902.  p.  7. 

Recent  work  in  the  coal  field  of  Indiana  and  Illinois,  by  M.  L.  Fuller  and  ti.  U. 
Ashley.    Bull.  No.  213,  lOOIi.  pp.  2H4-293. 

Putoka  folio,  Indiana- 1  lliitoi.s.  description,  by  M.  L.  Fuller  and  F.  G.  Glapp.  Geo- 
logic Atlas  U.  S.,  iolio  105,  1904,  pp.  7-9. 

INDIAN  TBBRITORT  (OKLAHOMA). 

Geolofjy  oi  iho  MrAle9ter-L«'tiitih  cool  field,  Indian  Titrritc)ry,  by  J.  A.  Taff.  Nine- 
teenth Ann.  Kept.,  pt.  3.  IS!)!!,  pp.  423-456. 

Geolo^n  of  the  eastern  (  'h.-<  (aw  t  fial  field,  Indian  Territ<iry,  by  J.  A.  Taff  and  G.  1. 
Adani.^.    rwenty-tirst  Ajin.  Kepi.,  ui.  2.  1900,  pp.  257-311. 

CoaluMtr  folio.  Indian  Territory,  aeecription,  oy  J.  A.  Taff.  Geologic  Atlaa  U.  S., 
folio  71.  1901.  p.  (>. 

The  .southwestern  coal  field,  by  J.  A.  Taff.  Twenty-second  Ann.  Kept.,  pt.  3, 1902, 
pp.  367-413. 

An  account  of  the  coals  of  Arkansas,  Indian  Territory,  and  ruirthcm  Texas. 

Atoka  folio,  Indian  Territory,  deecription,  by  J.  A.  Ta£f.  Geologic  Atlas  U.  S., 
folio  79,  1902,  p.  7. 

Pn)^t^  of  coal  work  in  Indian  Territory,  by  J.  A.  Tafif.  Bull.  No.  200,  1905,  pp. 

382-401. 

Muscogee  folio,  Indian  Territory,  description,  by  J.  A.  Taff.  Geologic  Atias  U.  S., 
folio  132, 1906,  p.  6. 

IOWA. 

Sketch  of  the  coal  deposits  of  lowa,  by  C.  R.  Keyee.  Hineial  Resources  IT.  8.  for 

1892,  1893,  pp.  398^. 

The  western  interior  coal  field,  by  H.  P.  Bain.  Twenty-second  Ann.  Kept.,  pt.  3, 
1902,  pp.  333-366. 

An  aocount  of  the  coal  &eid  oocupjriiig  portioas  of  lUaoourf,  Kansas,  Nebraska,  and  Iowa. 

KANBAB. 

The  w^tern  interior  coal  field,  by  H.  F.  Bain.  Twenty-second  Ann.  Rcpt.,  pt,  3, 
1902,  pp.  33:i-3()6. 

An  ficcoijiit  ('f  The  coal  field  occupj-ing  portion-  of  Missouri.  Kiitis/is.  Ni/i'Tiiskn.  aii'l  luu'ii. 

Si  ratigraphy  and  paleontology  of  Iho  upper  Carboniferous  rocks  of  the  Kan.^s  section, 
by  ci.  I.  Adams,  G.  H.  Girty,  and  Davuf  White.  Bull.  No.  211,  1003,  123  pp. 
Ineludaa  notes  on  the  oocorrenoe  irf  coal  beds. 

Economic  >^(>f^log>'  of  the  Tola  (|uadrangle,  Kansas,  by  G.  I.  Adams,  E.  Haworth,  and 
W.  R.  Crane.    Bull.  No.  238,  1904,  pp.  74-75. 
Note«  the  occnnence  of  coal  of  no  eoonomtc  Tsloe. 

Eronoinic  ^'colo^'y  of  the  Independence  quadrangle,  Kansas,  by  F.  G.  Scfarader  and 

E.  Tr.iw'.rtI,     Hull.  No.  2W.  ]m].    Coal,  pp  IS^  52. 

■  Jciplin  diiilnct  folio,  Mifs*)uri-Kanaa8,  description,  by  W.  S.  T.  Smith  and  C.  E. 
Siebenthal.   Geologic  Atlas  U.  S.,  folio  148, 1907,  pp.  19-20. 


KB\Ti;CKr. 

The  coal  riold.<;  of  Kentucky,  by  J.  R.  Procter.   Mineral  Resources  U.  S.  for  1892, 

1S93.  nj).  41.0-117. 

(  icoiogv  of  the  Bi^'  Stoiu;  (iap  coal  field  of  Vifginiaand  Kentucky,  by  M.  R.  Gamp> 

bell.    Bull.  No.  111.  IH93,  10<i  pp. 

EHtillvillo  folio.  Kcnf nfky-\  irpinia-Tenne.'we,  dc.'<fiipu.>n,  by  M.  II.  v  ainpl>ell. 
GtHiIoiric  Allii.-*  U.  S.,  ]■},  |SH4. 

Hirhinond  folio,  Kentucky,  description,  by  M.  R.  Campbell.   Geologic  Atlas  U.  ti., 

olio  Ki.  18!tH. 

l/>ndoti  foli  ).  Kentucky,  description,  by  M.  R.  Campbell.  Geologic  Atlas  U.  S., 

folio  47,  1S9S. 

The  southern  Appalachian  coal  field,  bv  C.  W.  Haven.    Twenty-second  Ann.  Kept., 

pt  3, 1902,  pp.  227-263 

An  aoeoimt  ot  the  stintlffra^jr.  diatrtbutloD.  and  dmracter  of  tiM  coals  of  the  Jellico.  ChattanongB, 
and  Birmingham  d!etrfcta»  enibnwfaigpArts  of  Kentuekj  TeoDssiaa,  QaoiSlAi  and  Alabama. 
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The  eastern  interior  coal  field,  by  G.  H.  Aahley.   Twenty-second  Ann.  Kept.,  pt.  3, 
1902,  pp.  26^W. 
An  meeomt  of  tlieooal  field  embracing  parts  of  indUuiA,  IlUnoU,  and  Kmtxielcj. 

The  Cumberlaiul  Gap  coal  field  d  Kentucky  and  Tennessee,  by  G.  H.  Aahley. 
BuU.  No.  225,  1904,  pp.  26^276. 
Goal  reaourcea  of  the  Kenova  quadrangle,  by  W.  C.  Pbalen.  Bull.  No.  285, 1906, 

pp.  259-268. 

Gfolorv'  and  mineral  restmneri  oi  pari  of  the  Cuinl>erlan(l  (lap  roal  field.  Kentucky, 
bv  ( ;.  11.  Ashley  and  L.  C.  Glenn.    Prof.  Paper  No.  49.  1906.  239  pp. 

TIm-  l.lkhorn  coal  field,  Kentucky,  l.y  R.  W.  Stone,    null,  X'..  310.  1907,  pp.  42-54. 

Coal  resources  of  Ruaeell  Fork,  Keutut  ky- Virginia,  by  U.  W.  Stone.  Bull.  No. 
348,  1908,  pp.  .   (In  presa.) 

Ecf)nomir  peology  of  the  Kenova  quadrangle  in  Kentucky,  Ohio,  and  West  Vivginia, 
by  W.  C.  Phalen.   Bull.  No.  349,  1908,  pp.  .    (In  preaa.) 

MARYLAND. 

Piedmont  folio.  W  est  Virginia-Maryland,  description,  by  N.  H.  Darton  and  J.  A.  Taff. 

Gef)lMt,M(  Atlaa  U.  S..  folio  28,  1800, 

The  bituminous  <x)al  field  of  Maryland,  by  i>uvid  Wluie.  Twenty-second  Ann. 
Sept.,  pt.  3, 1902,  pp.  201-214.  / 

lOGHlOAN. 

The  nortbem  interior  cool  Md,  by  A.  C.  Lone.  Tirenty-aecond  Ann.  Kept.,  pt.  3, 
1902,  pp.  307-331. 

mssouBi. 

The  coal  rnea^ires  of  Ifinouri,  by  Arthur  Winslov.  HineKal  Resources  U.  S.  for 
1892,  1893,  pp.  42»-436. 

The  western  interior  coal  field,  by  II.  F.  Bain.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  333-3f)fi. 

An  -'irffiunt  f>f  th<»  cnnJ  field  occiJii\1ng  portions  of  Missouri,  Kau»H.<i,  N>bm«ka,  and  Iowh. 

Joplin  district  folio,  Miseouri- Kansas,  description,  by  W.  8.  T.  Smith  and  C.  £. 
Siebenthal.  Geolog^  AUaa  U.  8.,  folio  148, 1907,  pp.  19-20. 

MONTANA, 

The  I^ramie  and  the  overlying  Livingston  formation  in  Montana,  by  W.  H.  Weed. 
Bull.  No.  105,  1893,  p.  105. 
A  bif ef  statanMot  ngudtng  Uw  oocurniioe  and  disMeter  cf  the  coaJ  beda. 

Livingston  folio,  Montana,  description,  by  J.  P.  Iddinga  and  W.  H.  Weed.  Geologic 

Atlas  U.  S.,  folio  1,  1894. 

Three  Forks  folio,  Montana,  description,  by  .\.  C.  Pealo.  Geologic  Atla«  V.  S..  folio 
24.  1896. 

Geology  and  mineral  reaourccs  of  the  Judith  Mountains  of  Montana,  by  W.  M.  Weed 
and  L.  V.  Pineon.   Eighteenth  Ann.  Rept.,  pt.  3,  189«,  pp.  614-616. 
(Hvai  an  aooouat  o(  tbe  oools  vdiwd  la  the  area. 

Fort  Bentr)n  folfo,  Montana,  deecriptbn,  by  W.  H.  Weed.  <jleologic  Atlas  U.  S,, 
folio  55, 1899. 

little  Belt  Mountains  folio,  Montana,  df^flcription.  by  W.  H.  Weed.   Oeolop<^  Atlaa 

IT.  S.,  folio  b(i,  isno. 

The  Ilocky  Mountain  coal  fields,  by  L.  S.  JStorrs.  Twenly-aecoud  Ann.  llcpt.,  pt.  3, 
1902,  pn.  415-471. 

Development  of  the  Bear  Creek  coal  fields,  Montana,  by  €.  A.  Fisher.   Bull.  No.  285, 

1906,  pp.  269-270. 

The  North  Dalrota-Montana  lignite  area,  by  A.  G.  Leonard.  Bull.  No.  285, 1906,  pp. 

31(>-330. 

The  (Jreat  Falls  coal  lield.  Montana,  bv  f.  A.  Fisher,  liidl.  Xo.  316,  1907,  pp. 
161-173. 

(>>al8  of  Carbon  County,  Montana,  by  N.  U.  Darton.   BuU.  No.  316,  1907,  pp. 

174-193. 

The  coal  lields  of  parts  of  DawHc^in,  Rosebud,  and  Custer  counties,  Mont.,  by  A.  G. 
Leonard.    Bull.  Xo.  316,  1907,  pp.  194^  211 

Milea  City  coal  district,  Montana,  by  A.  J.  Collier.  Bull.  No.  341,  1908,  pp.  — — . 
(In  press.) 
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The  Bull  Mountain  coal  lielU,  Montana,  l>y  L.  ii.  W'onhoy.  Bull.  No.  341,  1908, 
pp.  .    (In  press.) 

Cool  of  the  l  ewLstown  field,  Montana,  by  K.  Oalvert.  BuU.  Ho.  341,  1908, 
pp.  .    {hi  press.) 

The  Sentinel  Butte  coal  district,  North  Dakotfr-Montana,  by  Oarl  D.  Smith.  Bull. 
Nf).  :w,  V.m,  pp.  .    (In  press.) 

The  livd  Lodge  coal  field,  Montana,  by  E.  G.  Woodruff.  Hull.  No.  341,  VMS, 
pp.  (In  press.) 

Coal  around  the  ('razy  Mouutaina,  Montana,  by  R.  W.  Stone.  Bull.  Ho,  Ml,  1908, 
pp.  .   (In  press.) 

NKBRA8KA. 

The  weeteru  interior  coal  field,  by  H.  F.  Bain.  Twenty-second  Ann.  Repu,  pt.  3, 
19Q2,  pp.  333-386. 

An  account  of  the  c<oaI  ftcld  oocupytng  portfona  of  U Issouri,  Kaosas,  Nebraska,  and  Iowa. 

Lignites  of  the  middle  and  upper  Miasouri  Valley,  by  K.  F.  Buichard.   Bull.  No. 

225,  1904,  pp.  270-288. 

DescrlbM  the  ooonmnoB  and  diAimeter  of  Ugnlt*  depoalta  tn  Dakota  County,  Kebr.,  and  tn  North 

Diikotji. 

Preliminary  report  on  the  eeology  and  underground  water  resources  of  the  central 
Great  Plains,  by  M.  H.  Dartofl.  Frof.  Paper  No.  32, 1905,  pp.  372-379. 

Gi>-es  a  i^eaanl  aoooant  of  tba  ooeumnoB  «f  coal  In  Cok»ndOy  Wyoming,  8ottth  Dakota,  and 

Mebraskau 

Elk  Point  folio,  South  Dakota-Nebnska^Iowa,  description,  by  J.  E.  Todd.  Geologic 
Atlas  U.  S.,  lolio  166, 1008,  p.  6. 

NSVADA. 

Thr-  Rncky  Mountain  coal  fidds,  by  L.  S.  Stom.  Twenty-second  Ann.  Rq>t.,  pt. 

3.  1902,  up.  415-47L 

Coal  deposits  between  Silver  Peak  and  Candelaria,  Esmmtda  County,  Nov.,  by 

J.  E.  Sinirr.    Bull.  Xo.  225.  10O4,  pp.  289-292. 

Ore  aepo^its  of  the  iSilvcr  i'eak  quadrangle,  Nevada,  by  J.  E.  Spurr.  Prof.  Paper 
No.  65,  1906,  pp.  166-168. 

NBW  XnZlOQ. 

Report  of  work  done^in  the  division  of  chemistry  and  physics,  mainly  during  the 

fiscal  year  1885-86,  by  F.  W.  Clarke.    Bull.  No.  42,  1887.  p.  147. 
Oivps  an  analysis  of  "natural  ookc"  from  Purgatory  Canyon,  N.  Mn.\. 

The  liocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twentv-.secoud  Ann.  Kept.,  pt.  3, 
1902,  pp.  415-471. 

C(jal  tit  Ids  of  the  White  Mountain  region.  New  Mexico,  by  G.  A.  Fisher.  Btdl.  No. 

225,  1904,  pp.  293-294. 

The  Engle  coal  field.  New  Mexico,  by  W.  T.  Lee.    Bull.  No.  285.  1906.  p.  240. 

The  Durango-Ciullup  coal  field  of  Colorado  and  New  Mexico,  by  F.  C.  Schiader. 
Bull.  No.  285,  1906,  pp.  241-258. 

A  reconnais^;in(  >•  survey  of  the  western  part  of  the  Durango-Gallup  coal  field  of 
C«)loradn        Xrw  M.  \i(  n".  by  M.  K.  Sluilrr.    Bull.  No.  316,  1907,  pp.  376-426. 

The  l  ua  (iul  (niludKil  liehl,  .Sandoval  Conrity,  N.  Mex.,  bv  M.  H.  Campbell.  Hull. 
No.  316,  1907.  pp.  427-130. 

Vn-.A  in  ilio  vicinity  of  Fort  Stanton  Reser\'ation,  Lincoln  County,  N.  Mex.,  by 
M.  1(.  (  ain|.l.ell.    Bull.  No.  316.  1907,  pp.  431-434. 

A  reronnai.-«^ani  ('  survey  between  Galiina  and  Raton  Spring,  N.  Me.x.  Durai^^ 
Gallup  cml  field,  by  J.  H.  Gardner.    Bull.  No.  341.  1908,  pp.  .    (In  press.) 

A  resurvev  of  the  coal  field  Ix'tween  Durango.  Colo.,  and  Jflonero,  N.  Mex..  by  J.  H. 
Gardner.    liuU.  No.  341.  1908.  pp.  .    (In  press.) 

A  reuurvcv  of  the  coal  lands  between  Gallup  and  San  Mateo,  N.  Mex.  Durango- 
Gallup  coal  held,  by  J.  H,  Gardner.   Bull.  No.  341,  1908,  pp.  .   (In  press.) 

NOKTU  CAKUUNA. 

Tvt'port  of  Work  done  in  llir  divi.«^ion  of  chemistrj-  and  phy.sics,  mainly  during  tlie 
fiscal  year  1885-80,  by  F.  \S .  Clarke.    Bull.  No,  42,  1887,  p.  146. 
Gim  analjMa  ot  ooala  from  Oulf  and  from  Stokes  County,  N.  C. 

Correlation  Papero  the  Newark  system,  by  1. 0.  Russell.  Bull.  No.  85, 1892,  coal, 
pp.  36-43. 
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1*110  Atlariiir  c(w.si  Tria'<!*ic  cm\  field,  by  J,  U.  WotKlwortli.  Twciay-wt  oiHl  Ann. 
Kept.,  pt.  3. 1902.  pp.  ^25-53. 

NORTH  DAKOTA. 

The  Rocky  Mountain  conl  fields,  bv  L.  Storrs,  Tweniy-so<  ond  Ann.  Kept.  p(. 
3.  1902.  pp.  415--I71. 

Lignitrs  r.f  the  middle  and  upper  Musouri  Valley,  by  E.  F.  Burchard.  Bull.  No. 
225,  1904.  i>p.  276-288. 

Deacritaas  the  ooaunvnae  and  dMiautar  of  the  lignite  dapoiltB  In  Dakota  Coonty  Nebr.,anil  In  North 

Dakota. 

The  li)2;nit4;  i>f  North  Dakota  and  its  relation  in  irrij^'utiou.  bv  F.  .\.  Wilder.  Water- 
Sup,  and  Irr.  Paper  No.  117,  1905.    pp.  59. 
The  North  Dakota-MoQtaoa  lignite  area,  by  A.  (i.  Leonard.   Bull.  No.  28d»  1906, 

pp.  .31ft-330. 

The  Sentinel  Butte  coal  di.'^trict.  North  DakotapMontana,  by  Oarl  D.  Smith.  Bull. 
No.  341. 1908.  pp.  .  (In  preas.) 

OHIO. 

Stratigraphy  of  the  bitumino\i8  coal  fieUl  in  Penmylvania,  Ohio,  and  West  Vii^fpnia, 
by  I.  C.  White.   Bull.  No.  65, 1801,  pp.  212. 

Huntinf^ton  folio,  Wert  Virp:inta4>hi(),  dencription,  by  M.  R.  Oarapbell.  flcolof^ic 
Athis  r.  s..  folio  cn,  if)on.      .-)  n. 

The  biluiuiiiouH  coal  tielu  of  Ohio,  by  K.  M.  Ilaseltine.  Twcnty-secoud  Ann.  Kept., 
pt.  3,  1902.  pp.  215-226. 

(  <ia]  r<  iMirr  es  of  the  Kenova  quadrangle,  by  W.  C.  Fhalen.  Bull.  No.  285.  1906, 
pp.  2oif-2(>h. 

EcoDomie  geology  of  the  Kenova  quadrangle  in  Kentucky,  Ohio,  and  West  Vimnia, 
by  W.  €.  Fhalen.  Bull.  No.  349, 1908,  pp.  1-168. 

OKLAHOMA.  Sft  Indian  Territory. 

OHECON. 

Report  of  work  rlonc  ii>  the  division  of  chemi.'^try  and  phvsiicH,  mainly  during  the 
fi.-^-al  yeiir  1887-88,  by  F.  \V.  Chirke.    Bull.  No.  <jO,  1890,  p.  'l70. 
Ohra*  an  aaalytl*  of  ooal  from  Pand  d'Onlll*,  Ong. 

A  g(H>logirul  reoonnainnane*  iti  northwests  Ovc^n,  by  J.  S.  Diller.  Seventeenth 

Ann.  Hpt..  j.t.  1,  189(5,  pp.  ^iil  oOS. 

Includes  nn  utcouiit  of  the  oval  lield.>i  ol  nortliwtyslem  Oregon. 

Roseburp  folio,  Oregon,  deseription,  by  J.  S.  Diller,    Oeolc^c  Atlas  V.  S..  folio  49, 

The  Coo:^  Bay  coal  field,  Oregon,  by  J.  S.  Diller.  Nineteenth  Ann.  Kept.,  pt.  ^, 
1899,  pp.  309-376. 

Thr  coal  and  ])it(  h  eoal  of  the  Newport  mine,  by  W.  0.  Day.   Nineteenth  Ann. 
Kept.,  pt.  a,  1899,  pp.  370-376. 
DlMOMM  tlw  oftgin  of  tlw  pttdi  eoal. 

Coos  Bay  folio,  Orefi^n,  description,  by  J.  S.  Ditler.   Geologic  Atlas  IT.  S.,  folio  73, 

1901.  pp.  4^. 

The  coal  tieldii  of  the  Pacific  coaot,  by  G.  O.  Smith.  Twenty-<>econd  Ann.  Kept., 
pt.  3, 1902,  pp.  473-513. 

An  aeccunt  nf  tho  coals  ooeiirrinK  in  WanhliiKton,  Califonila,  and  Orpfion. 

Port  Orford  folio,  Oregon,  description,  by  J.  S.  Oilier.   Geologic  Atlas  U.  8.,  folio 

89,  1903.  pp.  4-5. 

Herron  coal  pros|>ect,  Willow  Creek,  Morrow  County,  Oreg.,  by  W.  C.  Mendenhall. 
Bull.  No.  341.  1908,  pp.        .    (In  prefw.) 

Coal  of  Rc^'ue  River  \  alley,  Oregon,  by  J.  S.  Luller.    Bull.  No.  341,  1908,  pp.  . 

(Inpren.) 

PENNSYLVANIA. 

.\nthracite  o^al  mining,  by  H.  M.  Chance.  Minoral  R(>80urrf<e  V,  8.  for  1883  and 
18^,  1885,  np.  104-131. 

Stratigraphy  of  the  bituminous  coal  lield  in  P«'nn8vlvania,  Obit),  and  \S  e.«*t  \  irj:inia, 
by  I.  C.  White.  Bull.  No.  66,  1891,  212  pp. 
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The  stralieraphic  MUceetisiuu  ul  liie  iosail  iioraa  oi  the  Pott»ville  fonimtiuii  in  the 
aouthcrn  anthracite  coal  field,  Pemuylvuiia,  by  Dttvid  White.  Twentieth  Ann.  Rept., 

pt.  2,  inOO,  pp.  854-857. 

An  accouat  oi  the  (xx;urrciu.£  ul  tke  Lykuns  co&ls  in  Stuny  Uountaiu  and  in  the  Dauphin  basin. 

The  Pennsylvania  anthracite  coal  field,  by  H.  H.  Stock.  Twentv-socond  Ann. 
Rent,  pt.  3,  1902,  pp.  55-117. 

The  bituminous  cqaI  field  of  Pcniunrivania,  by  David  White  and  M.  K.  Campbell. 
Twenty-second  Ann.  Kept,  pt.  3,  1902,  pp.  127-200. 

Masontown-UniontowTi  frilid,  Ponnf^vivania,  deecription,  by  U.  B.  Oampbell. 
Geologic  Atlas  U.  S.,  folio  82,  1902,  pp.  10-18. 

Gaines  folio,  Pennsylvania-New  Yonc,  description,  by  M.  L.  Fuller.  Geologic  Atlas 
U:  S.,  foil.)  02.  190:^.  j).  9. 

Brownsville-ConncllsviUe  folio,  Pennsylvania,  description,  by  M.  U.  Camplx'll. 
Geologic  Atlas  U.  S.,  folio  94,  1903,  pp.  11-17. 

Recent  work  in  the  bituminous  ooal  field  of  PennsylvMua,  by  M.  R.  Campbell. 
Bull.  No.  2i3,  1903.  pp.  270-275. 

The  Barnesboro-Patton  coal  field  <si  central  Peamsylvama,  by  J.  S.  Burrows.  Bull. 
No.  225,  1904,  pp.  29r>  310. 

The  Elders  Ridge  cuaJ  litld,  Pennsylvania,  by  K.  W.  Stone.  Bull.  No.  225,  1904, 
pp.  311-324. 

Coal  miniiif^  along  the  southea.<^(>rn  margin  of  tlic  Wilmoro  basin,  Cambria  County, 
Pa.,  hy  Churlos  liutts.    Bull.  No.  225^  1904,  op.  326-329. 

Indianu  folio,  P<  tinsylvania,  descnption,  oy  Q.  B.  Richanlson.  Geologic  Atlas 
TJ.  S.,  foliu  102,  HUM,  pp.  4-n. 

Latrobo  folio,  Pennsylvania,  description,  by  M.  K.  Campbell.  Geologic  Atlas  U.  S., 
folio  110,  1904,  pp.  12-15. 

Kittanning  folio,  Pennsylvania,  description,  by  Charles  Butts.  Geologic  Atlas 
U.  S.,  folio  115, 1904,  pp.  12-13. 

Mineral  resourct^  of^the  Elders  Ridge  quadrangle,  Pennsylvania,  by  R.  W.  Stone. 
Bull.  No.  256,  1905.   Coal,  pp.  31-54.   Coko,  p.  55. 

Pittsbure  coal  in  the  Burgcttstown  quadrangle,  Pennsylvania,  by  W.  T.  Griswold. 
Bull.  No.  260,  1905.  pp.  402-410. 

Waynesbuig  folio,  Pennsylvania,  description,  by  K.  W.  Stone.  Geologic  Atlas 
V.  S.,  folio  121, 1905,  pp.  ^10. 

Elders  Ridge  folio,  Pennsylvania,  deecription,  by  R.  W.  Stone.  Geologic  Atlas 
U.  S.,  folio  123,  1905,  pp.  7-9. 

Rtttal  Valley  folio,  Fennaylvania,  by  Charles  Butts.  Geologic  Atlas  U.  S.,  folio 
125,  190'  pp  7  10. 

Ebenslmi^  folio,  Pennsylvania,  description,  bv  Charles  liutte.  (iewlugio  Atlas 
U.  S.,  folio  in,  1905,  pp.  7-9. 

Beaver  folio,  Pennsylvania,  description,  by  L.  U.  Woolsey.  Geologic  Atlas  IJ.  S., 
folio  134,  lf)05.  pp.  11-12. 

Economic  geology  of  the  Kittanning  and  Rural  Valley  quadrangles,  Pennsylvania, 
by  CharloH  Butts.    Hull.  No.  279,  lOOfS.    Coal,  pp.  44-102. 

Clearfiel.l  coal  field,  Pennsvlvania,  hv  G.  H.  Ashley.  Bull.  No.  285,  190tJ,  pp. 
271  275. 

The  Punxsutawney  and  Gi<  ii  Canijilx  ll  ( <»al  fields  of  Indiana  and  JefTeraon  counties, 
Pa.,  by  F.  B.  Peck  and  G.  ii.  .Uhley.    Bull.  No.  285,  1906,  pp.  276-279. 

Economic  geology  of  the  Beaver  quadrangle,  Pennsylvania  (southern  Beaver  and 
northwestern  AUegneny  counties),  by  L.  H.  Woolsey.  Bull.  cio.  286,  1906.  Coal, 
pp.  26-55. 

Economic  geology  of  the  Amity  quadrangle,  eastern  Washington  County,  Peno^l- 
vania,  by  F.  G.  Clapp.   Bull.  No.  300,  1907,  145  pp. 

Oil  and  gas  fields  of  Greene  County,  Pa.,  by  R.  W.  Stone  and  P.  G.  Clapp.  Bull. 
No.  304,  1907.    Maf)  .'^lM\v^n^'  enal  ont<To[w,  in  jujcket. 

Amity  folio,  Pennsylvania,  description,  by  F.  G.  Clapp.  Geologic  Atlas  U.  8., 
folio  144,  1907,  pp.  12-13. 

Rogersville  folio,  Pennsylvania,  description,  by  p.  G.  Claqpp.  Geologic  Atlas  U.  8., 
folio  146,  1907,  pp.  12-14. 

.  Goals  of  the  Clarion  quadrangle,  Clarion  County,  ¥a.,  by  E.  F.  lines.   Bull.  No.  316, 

1907.  pp.  13-19. 

Coal  resources  of  Johnstown,  Pa.,  and  vicinity,  by  \V.  C.  Phaleu.  Bull.  No.  316, 
1907,  pp.  20-41. 

RHODB  ISLAND. 

A  report  of  work  done  in  th<'  Wii.'^liinLrlon  laboratory  during  the  fiscal  year  ISSS*^, 
by  F.  W.  Clarke  and  T.  M.  Chatard.    Bull.  No.  9,  1884,  p.  18. 
aiTwananalyiltof  eoalfromCnmston,  R.  I. 


.  ijui.  u  i.y  Google 


COAL.  817 


GencnU  i^U^  of  the  ^tmtgiumBtJt  btflin,  by  N.  S.  Shaler.   Monogn4>h  XXXII1» 

1899.  i^p.  7!)-«8. 

I  »v ^^n tx>s  t  ho  sti»tlgr»pli7,  weuiUBW,  and  duurMtar  of  tha  eoal  dopofltta  In  ths  NamguiMtt  basin 

in  Rhode  lalaad. 

SOUTH  DAKOTA. 

The  lignites  of  the  Great  Sioux  R<»crvation:  A  report  on  the  rc|?ion  between  the 
Grand  and  Moreau  rivcm,  Dakota,  by  Bailey  V  ili:^     Hull  Xo  I'l.  iss5.    ](\  pp. 

The  Rocky  Mountain  coal  iieldfl,  by  L.  8.  Storrg.  Tweuty-socoud  Ann.  Kept.,  pt.  3, 
1902,  pp.  416-471. 

Edfrcinont  folin.  South  Dakota- Nebnusk a,  cl(  ;;rriiition,  byN.H.  Dartonniid  W.  S.T. 
Smith.    Geologic  Atlas  U.  S..  folio  108,  1904,  pp.  9-10. 
Preliminary  report  on  the  geology  and  undcovroiind  water  resources  of  the  central 

Great  Plain?,  by  N.  11   Darlon.     iV.f.  Paper  N...  ^2,  1005,  pp   ?,7'J  ;^79. 
Gives  ii  pcnttral  aocouut  of  tli«  uu.urf«>tK-e  of  coal  In  Colorado,  W  yoming,  South  Dakota,  and  Nebraska. 

The  Nortli  Dakota-Montana  ligniU>  area,  by  A.  G.  Leonard.  Bull.  No.  285,  1906, 
pp.  316-390. 

TBNNK88BB. 

Re}>ort  i)f  wurk  done  in  the  division  of  chcmistrv  and  ])hy8ics  mainly  during  the 
fiacal  year  1887-88,  by  V.  W.  Clarke.    Bull.  No.  60,'  1890,  p.  170. 
Gives  analyses  of  coal  from  Claibotso  County,  Teoo. 

A  report  of  woilc  done  in  the  division  of  chemistry  and  physics  mainly  duriqg  the 

fiscal  year  1888-89,  by  F.  \V.  Clarke.    Bull.  No.  M,  1890,  pp.  54,  56. 
riivc*  analyw^a  of  coals  uti'1 1  nk«»(i  from  CamphoU  County,  Tenn. 

The  Tennessee  coal  ineasures,  by  J.  M.  Safford.  Mineral  Uefloiin  tw  U.  S.  t<jr  1892. 
1893,  pp.  497-50G. 

Ringgold  folio,  Geovgia^Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas 
U.  S.,  folio  2,  1894. 

Kingston  folio,  Tennessee,  description,  by  C.  W.  Hayes.   Geologic  Atlas  U.  8., 

folio  4.  1S91. 

ChattanotPLM  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlaw  V.  S., 
folio  6,  U94. 

Sewanee  folio,  Temiessee,  deeoription,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S.,  folio 

8,  1894. 

Stevenson  folio.  Alabama-Geoigia-TenneaBee,  description,  by  i\  W.  Hayes.  Geo- 

lojrir  Atlas  U.  S..  folio  19,  1895. 

Pikeville  folio,  Tennessee,  descrijition,  bv  C.  \V.  Hayes.  CJeologic  Athis  U.  S., 
folio  21,  1895. 

McMinnvillc  folio,  Tennessee,  description,  by  C  W.  Hayes.  Geologic  Atlatt  U.  ^.^ 
folio  22,  1895. 

I  A>\u\on  folio,  Tenneasee,  deacription,  by  Arthur  Keith.  Geologic  Atlas  U.  8.,  folio 
25,  im. 

Briceville  folio,  Tennessee,  description,  by  Arthur  Keith.   Geologic  Atlas  TT.  8., 

folio  33,  1896. 

Wartbuig  folio,  Tenneesee,  deiscriptiuu,  by  Arthur  Keith.  Geologic  Atlas  U.  8., 
folio  40, 1697. 

Stamiingsfoiii-  foii.^.  Tennessee,  description,  by  H.  R.  Campbell.  Geologic  Atlas 
U.  S.,  folio  1899. 

HaynaidviUe  folio,  Tennesaee,  deacription.  by  Arthur  Keith.   Geologic  Atlas  IT.  8., 

folio  75.  1001.  p.  5. 

The  southern  Appalachian  coial  ii«ld,  by  C.  W .  liayea.   Twenty-second  Ann.  Kept., 

pt.  3,  1902,  pp.  227-263. 

An  luooiint  of  the  stmtlirniphy,  diNtriluition,  and  rhanM'tt'r  nf  th«>ooiil<)  of  tho  Ji'IlIco,  Omttanoogn, 
and  Binniughajn  districts,  umbniciJig  parts  of  Kentuclc>',  Tcnno»se<.<,  tinorgla,  und  .\lubanm. 

The  Cumberland  Gap  coal  field  of  Kentucky  and  Tennessee,  by  G.  H.  Adiley.  Hull. 
No.  225, 19M,  pp.  259-275. 

TXXAa. 

Purport  of  work  df»ne  in  the  division  of  cheinistrv  an  1  |)hyHics  mainly  during  the 
fiscal  year  1886-87,  by  F.  W.  Clarke.    Bull.  No,  55.'  1889,  p.  87. 
QiVM  sa  iDslrais  of  coal  from  Bumet  County,  Tez. 

The  coal  fields  of  Texas,  by  R.  T.  HUl.  Mineral  Resources  U.  8.  for  1892, 1893,  pp. 

607-510 

Keconnai.ssance  in  the  Kio  Grande  coal  fields  of  Texa^,  by  T.  \V.  Vaughau.  Bull. 
No.  164, 1900.   100  pp. 
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Uvalde  loiio,  Texas,  description,  by  T.  W.  Vauglian.  tieol<>gic  Alias  U.  S.,  folio  64, 
1900,  p.  5. 

The  S4  luthwestem  coal  field,  by  J.  A.  Tafi.  Twenty-flecond  Ann.  Rept.,  pt.  3,  1902, 

pp.  307^13. 

An  Mooount  ot  tbeooAto  of  ArlcMiM*,  ]iidl«a  Territory,  aad  nortlifim  Tuu«. 

lTah. 

Report  of  work  done  in  the  division  of  rlieiiii<»trv  and  physics  mainly  during  the 
liwcul  year  1890-91,  by  F.  W.  Clarke,    liuli.  No.  90,"  1892,  p.  75. 
Otves  ajulyios  of  coeb  inm  Little  Cotton vood  gulch  and  from  tbo  W«aaleli  If oanteina. 

(]oal  fields  of  Utah,  by  Robert  Foneeter.  Hinenl  Resouroea  U.  S.  for  1892,  1893, 

pp.  ')ll-520. 

Tlic  Colorado  formation  and  its  invertebrate  fauna,  by  T.  W.  Stanton.    Bull.  No. 

joo,  1893.  pp.  35. 

The  Kocky  Mouut^un  coal  fields,  by  L.  S.  Storrs.  Tweuly-aecond  Ann.  Bept.,  pu 
3, 1902,  pp.  416-471.  ^ 

Coal  in  Sanpete  County,  Utah,  by  G.  B.  RichardBon.  Bull.  No.  285, 1906,  pp.  280- 
284. 

Notes  on  the  Weber  River  coal  field,  Utah,  bv  J.  A.  Taff.  Bull.  No.  285,  liK)<:,  pp. 

2S5-'2ss. 

liiK)k  Clifis  coal  field,  Utah,  west  of  Greeu  Ki  ver.  by  J.  A.  Taff.  Bull.  No.  285,  1900, 
pp.  289-802. 

Tiie  rii  asnnt  Vallev  coal  district,  Carbon  and  Emery  counties,  Utah,  by  J.  A.  Taff. 
Bull.  No.  3iU,  1907,  p'p.  338-358. 

The  Iron  County  coal  field,  Utah,  by  W .  T.  Lee.    Hull.  No.  816,  1907.  pp.  359-375. 

Prngre-ss  report  of  investigations  of  coal  fields  in  northwcHlern  Colorado  and  north- 
eastern Utah,  by  H.  S.  Gale.    Dull.  No.  341,  1908,  pp.  .   (In  preiss.) 

Report  on  the  western  part  of  the  aouthweetem  coid  region,  oy  G.  B.  Richardaon. 
Bull.  No.  341,  1908,  pp.  .   (In  press.) 

VIROINU. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1885-86,  by  F.  W.  Clarke.   BuU.  No.  42,  1887,  p.  146. 

Clveaui  (Uiiilysi8  of  "natural  coki>"  from  Midlothian,  Va. 

Report  of  u  nrk  done  in  thf  ili  v  i,«ifin  nf  chemistry  and  physios  mainly  during  the 
Itscai  year  Ab8(i-87,  by  F.  W.  Clarke.    Bull.  >i'o.  55,  1889,  p.  87. 
QItm  snalyaM  of  eo«l  and  coke  tnm  Scott  Coiintf,  Va. 

Corrdatiott  papen— the  Newark  system,  by  I.  C.  Russell.   Bull.  No.  85, 1892,  coal, 

p[>.  3f;  43. 

'I'hv  C  lincli  Vuilev  coal  fields,  by  A.  S.  M(  t  reuih  ami  E.  V.  D'Invilliers.  Mineral 
Resources  U.  S.  for'l892.  1893.  pp.  521-528. 

Geology  of  the  Big  Stone  Gap  coal  field  of  Viiginiaand  Kentucky,  by  M.  R.  Camp- 
l)ell.    Bull.  No.  Ill,  1893.    106  pp. 

Hstillville  folio.  Kentuck v- V irginiarTennesHee,  description,  by  M.  R.  Campbell. 
Geologic  Atlas  U.  S.,  folio  12,  1894. 

Staunton  folio,  Vii^inia-WGet  Vuginia,  description,  bv  N.  H.  Darton.  Geologic 
Atlii-s  U.  S.,  folio  14.  IKfVI. 

Pocahontas  folio,  Viigiaia-West  Virginia,  description,  by  M.  R.  Campbell.  Geo- 
logic Atlas  U.  S.,  folio  26, 1896. 

Tnx.owoll  fiilio.  Virginia-West  Virginia,  description,  byM.  R.  Campbell.  Geologic 
AlliW  U.      folio  44^  1897. 

Geology  of  the  Richmond  basin.  Virf^nla.  by  N.  S.  Shal^*  and  J.  B.  Woodworth. 
Xincteeiith  .\!;n.  I^q^t..  pi.  2.  pp,  5,11  515. 

Uristol  folio,  V  irginia-Teunesaee,  descripLion.  by  M.  R.  Campl>ell.  Geologic  Atlas 
r.  S..  folid  59,  1899. 

Ti^o  Atlantic  coa.^t  Tria.ssic  cool  field,  by  J.  B.  Woodworth.   Twenty-second  Ann. 
Uq>t..  pt.  3,  1902,  Dp,  25-53. 
f  ho  Russell  Fork  coal  field,  Viiguua,  by  R.  W.  Stone.  Bull.  No.  316,  1907,  pp. 

.">.>»•" 

i'iud  laming  at  Dante,  Va.,  by  K.  W.  Stone.    Bull.  No.  31t»,  1907,  pp.  (>8  75, 
1  oal  ro^<nirc(>s  of  BuBsiBll  Fork,  Kentucky-Virginia,  by  R.  "W.  Stone.  Bull.  No.  348, 
1908.   pp.  1-127. 
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WASUINQTON. 

A  goological  reconnftiMMice  in  amtcal  Waahington,  by  I.  G.  Runell.  Bull.  No.  106, 
1893,  p.  7ti. 

A  brief  note  on  tlM  oecumnoa  of  eoal  of  Uttia  eoonomio  Tains  nmt  "WvuMbm. 

Some  cod  fields  of  Puget  Sound,  by  Bailey  WiUift.  Eighteenth  Ann.  Kept. .  pt.  3, 

1898.  pp.  393-436. 

Tacuim  folio,  Waahington,  deecnptioa,  by  Bailey  Willifl  and  <i.  O.  Smitii.  deologii! 
Atlas  U.  S..  folio  54, 1809. 

A  preliminary  i>ai)er  on  tho  poolofry  of  thf  Cascade  Moum;iiii.-  in  northern  Washing- 
ton, by  I.  C.  Rurtsell.    Twemieiii  Ann.  Kept.,  pt.  2.  1900,  coal.  pp.  205-200. 

Tlie  coal  field of  tlie  I^uafic  coast,  by  G.  O.  Smith.   Twenty-second  Ann.  Bept.. 

pi.  :?   Um.  pp.  173-013. 

An  uLCouui  of  tlif  coiil.s  oocuningln  WaahlngtOQ,  CuUfoniia,  imd  Omgon. 

A  geological  rec«>nnaia8ance  across  the  Cascade  Ilaxige  near  the  foity-nintli  mrallcl, 
by  G.  O.  ftnith  and  F.  G.  Calkins.   Bull.  No.  235.  1904.  p.  97. 

Holes  the  occurrence  of  coal  and  coal  mines  In  northwestern  Washingtivi  ; 

Mount  Stuart  folio.  Washington,  description,  by  G.  O.  Smith.  Geologic  Atlas  U.  S., 
folio  106.  19(M.  pp.  9-10. 

Coal  in  W  a-shuigtoii,  near  Ftortbnd,  Orag.,  by  J,  8.  Dilkr.  Bull.  No.  260,  1M6, 
pp.  411-412. 

Coal  in  CUdlam  County.  Wash. ,  bv  Ralph  Arnold.  Bull.  No.  2G0, 1905,  pu.  4 13-421. 
Snoqualmie  folio  Wa.'^hin^rton,  (ies<  ription,  by  Q.  O.  Smith  and  F.  0.  Calkins. 
Geokgic  Atks  U.  i>.,  folio  139,  1906.  p.  13. 

WB8T  ▼nomxA. 

Goal  mining  in  the  Kanawha  Valley  of  West  Viiginia,  by  S.  M.  Buck.  Mineral 

Rr-onrr.  ,-.  V  S.  f  .r  1M8.1  and  1884.  1885.  pp.  131-143. 

iieport  of  work  done  in  the  diviaiuu  of  chemii^y  and  physics  mainly  diuiiig  ihu 
fiscal  year  1884-85.  BuU.  No.  27, 1886,  pp.  73, 74. 

QItm  aaalysos  of  coals  from  Randolph  County,  W.  Va. 

Ropnrt  of  work  d«)ne  in  the  division  of  chemistrv  and  phveicB  mainly  during  the 
ILscai  year  l»87-88,  by  F.  W,  Clarke.    Bull.  No.  60.' 1890.  p.  169. 
OtvM  uudymB  of  eoab  and  eokM  liom  Ftodaont,  w.  Va. 

A  report  -  f  work  done  in  the  division  of  cheiid-irv  imd  phv.'^ics  mainly  during  the 
fiscal  year  1888  SO  l.y  F.  W.  Clarko.    Bull.  No.  ii4,  1S!»0  j..  .VI." 

Glvoa  analyses  uf  coal  ,  from  Kiinuwhu  CoujjIv,  lUid  of  coal  aiid  Lok»j  Iruiii  1  avi<.t  r  i  vmjh(>.  W.  Va. 

Stratigraphy  of  the  bituminoufl  coal  field  in  Pennsylvania.  Ohio,  and  Womi  Virj^inia, 
by  I.  C.  White.    Bull.  No.  r>5.  1891.  212  pp. 

Report  of  work  done  in  the  division  of  chemistry  and  physica  mainly  during  the 
fiscal  year  1889-90.  by  F.  W.  Clarke.   Bull.  No.  78, 1891,  p.  12^. 

Olyes  aiudyaes  ol  ooab  ttom  Baitoor  Coimty .  W.  Va. 

R(-p<»ri  of  '  rl  <]f>ni.'  ill  the  divipjoii  of  chciiu.-irN-  uiid  physics  mainly  during  the 
fiscal  year  IbHO-in,  by  F.  W.  Clarke.    Bull.  No.  90,  1892.  p.  75. 
GlTM  analy«e0  of  eoal  and  coke  from  Tucker  County,  W.  V*. 

The  Potomac  and  Roaring  Creek  coal  6etd8  in  West  Virginia,  by  J.  D.  Weeks. 

Fi>iirf<HMitli  Ann.  Hcnt..  pt.  2  IS'M.  pp.  507  590. 

Geologic  section  along  the  New  and  Kanawha  rivers  in  We.«t  Virginia,  bv  M.  R. 
Campbell  and  W.  C.  Hendenhall.   Seventeenth  Ann.  Rept..  pt.  2, 189<;.  pp.  473-511. 

Drst  rlbet  the  stntigmphy  of  thi-  ro.il  Measures  In  this  sivtlon.    InrlinJps  analj  b^s  of  the  coals. 

Pocahontas  folio.  Virginia- West  Viiginia,  description,  by  M.  R.  Campbell.  Geologic 

Atlas  U.  S..  folio  26.  1896. 

l*iedmont  folio,  West  Virginia-Maryland,  description,  by  N.  H.  Darton  and  J.  A. 
Tiff    (u'olujric  Atlatf  {'.  S..  folio  28  1896. 

iiaiiklin  lulio,  West  Virginia-Virginia,  descriptiuu,  by  N.  H.  iMrion.  Cioulogio 
Aila.'^  r.  S..  folio  32.  1896. 

Buckhannon  folio,  West  Vii^nia,  deacripUon,  by  J,  A.  Taff  and  A.  U.  Brooks. 
Geologic  Atlas  U.  S..  folio  34.  1896. 

Tazewell  folio.  Virginia-West  Virginia,  description,  by  M.  R.  Camplwll.  Geologic 
Atbs  U.  S..  folio  44.  1897. 

Huntington  folio,  West  Virginia-Ohio,  description,  by  M.  R.  Camplxdi.  Geologic 
Athui  U.  S.,  folk)  69, 1900,  pp.  5-6. 


Digitized  by  GoOgle 


220  MIKERAL  BEBOUBCES. 


Charleston  folio,  West  Virginia,  description,  ))v  M.  R.  Campbell.  Geologic  Atlas 
U.  S..  folio  72.  1901.  pp.  6-9. 

Raleigh  folio,  West  Virginia,  description,  by  iL  K.  Campbell.  Geologic  Atlas  U.S., 
folio  77.  1902.  pp.  4-«. 

The  Meadow  I 'ninch Coalfield ofWflatYiigiikia,  byM.  R.  OBmpball.  Bull.  No.  225, 

1904,  330^. 

Coal  in  the  Nicholas  quadrangle,  West  Virginia,  by  O.  H.  Aiflilev.   Bull.  No.  260, 

1905,  pp.  422-128. 

Cou  resources  of  the  Kenova  quadrangle,  by  W.  C.  Phalen.  Bull.  No.  285,  1906, 
pp.  250-268. 

Econoinit  ^'inilni^v  of  the  Ken<  i  ) :  uidrangle  in  Kentuclcy,  Ohio,  and  West  Virginia, 
by  W.  C.  Phalen.   Bull.  No.  349,  1908,  1-158  pp. 

WTOIONO. 

The  coal  fields  of  Wyoming,  by  6.  G.  Hewitt.  Iftneral  Resources  U.     for  1893, 

1894.  pp.  412-114. 

A  geol«)gicai  reconnaissance  in  northwest  ^^  voming,  bv  G.  H.  ElUri<lgo.  Hull. 
No.  119,  1894,  coal,  pp.  49-C2. 

CoaLs  uiul  Coal  Measures  of  Wyoming,  by  W.  G.  Knight.  Sixteenth  Ann.  Rept., 
pt.  4  1895,  pp.  208-215. 

Field  'b.servations  in  the  Hay  Creek  coal  field,  by  W.  P.  Jenney.  Nineteenth 
Ann.  llept.,  pt.  2.  1800  pj).  508-587. 

Im:ludc.s  somu  uccouiil  of  thticoula  of  the  nroa. 

Preliminary  description  of  the  geology  and  water  resources  oi  the  southern  hall  of 
the  Black  IIIUb  and  adjoining  regions  in  South  Dakota  and  Wyoming,  by  N.  H. 

Darton.    Twout y-fir?t  Ann.  Ropt..  pt.  4.  1901,  pp.  582-584. 

Gives  an  ait-uuut  of  the  distribution  of  coul  iu  tliu  Lakotu  foriualion  iii  iiortbea8t<>ni  Wyoming. 

The  Rocky  Mountain  coal  fields,  by  L.  8.  Storrs.  Twentv-eecond  Ann.  Rept.. 
{)t.  3,  in02.  pp.  415^171. 

The  copper  deposits  of  the  Encampment  district,  Wyoming,  by  A.  C.  Silencer. 
Trot.  Paper  26, 1904.  pp.  16-17. 

OItm  btM  deacrfptkm  of  coal  bodi  and  &  ooal  analjrala. 

Coal  of  the  Bighorn  basin,  in  northwest  Wyoming,  by  G.  A.  FiAer.  Bull.  No.  225, 

1904,  pp.  345-362. 

N'ewcasllc  folio.  Wyoming-South  Dakota,  description,  byN.  H.  Darton.  Geolop;ic 

Mh\^  r.  S,.  folio  107.  1904.  pp.  8  9. 

The  coal  of  the  Black  Hills.  Wyoming,  by  N.  H.  Darton.  Bull.  No.  2(W,  1905, 
pp.  429-433. 

Preliminnrv  roporf  on  th©  geolof^'  and  tindprground  wntor  rcsonrrrf^  <if  the  central 
Groat  Plains,"  by  N.  H.  Darton.    Prof.  Paper  No.  32,  1906,  pp.  372-;i79. 
OlTMageasralaoeoimtof theooeiirnnesof ooallnOoloiBdOfWyoiiitD^  South Datots, and Nebnudou 

Sundance  folio.  Wvoming-South  Dakota,  description,  by  N.  H.  Darton.  Geologic 

Atlafl  U.  S..  folio  127;  1W5,  p.  12. 

Alathlin  folio.  Wvoiuiii^' Sutiih  I);ikut;i-Montaiia  de.s«  ripiion.  \>y  X.  II.  Darton  and 
C.  C.  O'Harra.    Geologic  Atlas  I'.  S..  folio  128.  1905. 

Mineral  resources  of  the  Bighorn  Mountain  region,  by  N.  H.  Darton.  Bull.  No.  285, 
1900,  pp.  303-310. 

^lodaa  an  aasount  et  coal  dflfioalts  In  Doithaaatam  Wyoming. 

Mineral  re:«urces  of  the  Bighorn  basin,  by  G.  A.  Fiaher.  Bull.  No.  285.  1906, 

pp.  311-315. 

Cool  and  oil  in  southern  Uinta  County,  Wvo..  by  A.  O.  Veatch.   Bull.  No.  286, 

1900.  pp.  .Tvl  'm. 
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'COAL  BRIQUEITING  IN  iy07. 


By  Edwaud  W.  PAiiKEa. 


That  considerable  j)i(*^ies9  was  made  in  the  development  of  a 
briquetting  indiistiy  in  the  United  States  in  1907  ia  shown  by  the 
reports  of  operations  made  to  the  Geolo^cnl  Survej^  for  that  year. 

There  wore  eleven  plants  in  artTinl  opomtion  during  1907,althon2rn  one 
of  these,  that  of  the  Pittsburg'  Cnnl  Mining  Company,  at  Piltsbiirjjj 
Landing,  Cal.,  was  burned  in  July  and  had  not  been  rebuilt  up  to  tlie 
close  or  the  year.  The  total  production  of  briquets,  as  reported  to 
the  Survey,  nmounted  to  66,524  short  tons,  havinf;  a  value  at  the 
plants  of  $2r)S,-t2r>.  "\^^lpn  rnmpnred  with  tlio  dcNolnpment  of  this 
mdiistrvin  (iorinaiiy  (in  which  (  oiintry  the  |)ruducti()n  of  briquets  in 
1906  amounted  to  about  16,000,000  siiort  tons),  the  production  in  the 
United  States  appears  insigniEcant,  but  it  is  of  importance  as  indi^ 
eating  that  a  beginning  has  been  made,  and  with  the  success  of  the 
established  plants  demonstrated  and  the  gradual  education  of  con- 
sumers in  the  advantages  of  briquets  for  elliciency,  on>*'  <'f  h-niflhri^r, 
and. cleanliness,  rapid  progress  should  be  made  in  this  industry  during 
the  next  few  years. 

As  constant  dropping  of  water  wears  away  the  stone,  so  the  con- 
stant agitation  of  this  subject  has  begun  to  show  its  enect,  and  the 
rock  of  opposition,  or  at  lonst  of  innrtion,  is  beinL^  v.  nrn  jnvny.  Tlioro 
can  be  little  doubt  that  the  inten'sf  iuoused  thrnu<j:h  cnUinfr  attention 
to  the  waste  of  that  part  of  the  country's  natural  resources,  represented 
by  the  nonuse  of  the  slack  and  cmm  produced  in  our  coal-mining 
operations^  and  the  aggressive  policy  of  President  Roosevelt  in  seeldng 
to  throw  light  upon  it  and  to  correct  the  abuses  into  which  we  have 
lar<:rpiy  imconsciously  fallen,  are  to  a  great  extent  responsible  for  the 
present  prospect  of  a  developiiieiit  of  coal  briquetting,  as  an  important 
mdustry  in  the  United  States.  It  mav  not  be  long  before  the  govern- 
ments of  the  States,  under  whose  junsdiction  the  matter  comes,  will 
enact  legislation  against  the  accumulation  of  slack  and  culm  heaps 
or  their  useless  dostniction  by  hurninfr.  nnd  prohibit  this  waste,  as 
they  have  in  some  casc<  inter(lirt«Ml  tlic  wa.^le  of  nntiiral  gas. 

Legislation  which  wouhi  proliibit  shooting  from  the  solid"  at 
mines,  when  the  slack  coal  is  not  a  marketabfo  product,  and  which 
would  provide  penalties  for  excessive  use  of  powchn-,  would  have,  as 
one  result,  a  laiger  percentage  of  lump  coal,  and  thus,  in  part  at  least, 
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enable  operators  to  assume  the  additional  expense  inyolved  in  the 

brimietting  of  such  slack  coal  as  is  unavoidably  produced. 

Inere  woro  rlf^vcn  m;)  1  brirpirttinn:  plants  in  the  United  States,  each 
jiianufacturing  briquets,  durin<^  1907.  The  location  of  these  plants 
and  the  character  of  the  fuel  and  binder  used  in  the  operations  are  as 

Arizona  Copper  Company,  Clifton,  Ariz. — This  company  uses 
bituminous  coal,  mined  in  New  Mexico,  with  an  asphaltic  pitch  made 
from  California  crude  iietroleuni.  The  briquets  weig^h  approxi- 
mately 4  pounds  each  and  are  useil  under  tlie  boilers  of  the  company's 
plant,  liie  briquetting  machine  is  of  English  design  and  isMescribed 
in  the  United  States  Geolo^cal  Survey  Bulletin  316.  published  in  1907. 
The  capacity  of  the  machmc  is  24  tons  in  a  day  of  ten  hours. 

Western  Fiid  Compfiny,  Oakland,  Cal. — This  plant,  which  is  also 
described  iu  Bulletin  316,  operates  on  bituminous  coal  slack  or  screen- 
ings witli  asphaltic  pitch,  with  proportions  of  90  per  cent  of  coal  and 
10  per  cent  of  binder.  Tne  capacitj  of  the  nmchine  is  60  tons  in  a  day 
of  ten  hours.  The  operations  of  the  company  were  begun  in  June. 
1905.  The  briquets  are  cubical  iu  shape,  vn.th.  rounded  edges,  and 
weigii  approximately  10  ounces  each.  They  are  used  piincipaily  for 
domestic  purposes. 

Pittsburg  Coal  Mining  Company,  Pittsburg  Landing,  Old, — This 
plant  was  put  into  operation  during  the  first  six  months  of  1907,  but 
was  burned  in  July.  It  was  operated  upon  screenings  from  the  coal 
yards  of  San  Francisco,  using  asplialtic  pitch  a  binder  in  the  pro- 
portions of  92  |)er  cent  of  coal  and  S  per  cent  of  pitch.  The  briauets 
are  of  semicylindrical  pattern,  weiglung  about  8  ounces  each  ana  are 
used  principally  for  domestic  purposes. 

Inaianapolis  Briquetdng  Comptmy,  Indianapolis,  Ind. — This  conn 
pany  bepin  installing;  l)riquettin^  machinery  in  1906  and  commenced 
operations  iu  November,  1907,  usmg:  92  per  cent  bituminous  coal  slack 
and  8  per  cent  of  coal-tar  pitch.  The  briquets  are  of  cylindrical 
shape,  weighing  5  ounces  when  intended  lor  domestic  purposes. 
Larger  sized  briquets  can  be  made,  if  desired,  the  capacity  of  the 
macnine  depending  upon  the  size  of  the  briquets. 

Semrt-Solvay  ConijHnn/,  Detroit,  Mich. — The  briquetting  plant  of 
the  Semet-vSolvay  Coiiipany,  located  at  Delray,  Mich.,  is  operated  in 
connection  with  the  plant  of  the  Semet-Solvay  by-product  coke  ovens 
at  that  place  and  is  mtonded  primarily  to  make  available  for  use  the 
coke  "breeze"  produced  at  the  ovens.  As  originally  designed  (fAllj 
in  1905)  tills  ])iant  contained  a  Johnson  (English)  briquetting  press, 
but  the  product,  on  account  of  the  large  size  of  the  briquets,  was  not 
found  a(W)ted  to  the  market  and  a  Mashck  type  of  press  was  substi- 
tuted. The  new  machine  was  started  in  August,  1907.  Another 
machine,  producing  the  eggette  or  ovoid-shaped  briquet,  has  been 
purchased  but  has  not  been  delivered.  When  the  new  machuie  is 
mstalled  the  pbmt  will  have  a  capacity  of  nearly  20  tons  an  liour. 
The  present  practice  consists  in  usmg  a  mLxture  of  50  to  75  per  cent 
of  bituminous  coal  slack  and  50  to  25  per  cent  of  coke  breeze.  From 
91  to  95  per  cent  of  this  mixture  is  used  with  9  to  5  per  cent  of  coal 
tar  pitch.    The  briauets  weigh  about  2  ounces  each. 

Wtsd  rii  Coalrifr  Fut  l  rompany,  Kansas  City,  Mo. — This  company 
is  operating  a  Kenliow  machine,  the  type  of  which,  described  in 
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Bulletin  31G,  formed  a  part  of  the  equipment  of  the  Geological  Sur- 
vey  coal-te.stin<;  plant  at  St.  Louis,  Mo.,  subsecjuent  to  the  exposi- 
tion period  and  later  at  the  Jamestown  Exposition.  The  macliine 
was  installed  in  Kansas  City  in  April,  1907,  and  is  operating  upon 
semianthracite  slack  from  Arkansas  and  Oklahoipa  and  bituminous 
coal  slack  from  Kansas  and  Missouri,  using  coal-tar  pitch  as  a  binder 
in  proportions  of  94  per  cent  of  coa!  and  6  })er  cpnt  of  binder.  Tlie 
briquets  are  cylindrical  iu  shape  with  convex  ends,  weighing  appruxi- 
mately  14  ounces.  They  are  intended  for  household^  locomotive, 
and  stationary  boiler  use.  The  capacity  of  the  machine,  of  which 
there  was  only  one  installed  at  the  close  of  1907,  is  8  tons  per  hour. 
The  operations  durinp:  thp  vear  were  largely  of  an  experimental 
character  and  considerable  construction  work  was  carried  on  at  the 
same  time. 

p.  Orieme  Goal  Oompanyffootijf  West  47th street,  New  York,  N.  F. — 
This  plant,  among  those  described  in  Bulletin  316,  was  put  into  opera^ 
tion  in  Octol)er,  1907.  The  press  is  of  Masliek  desifjn  and  makes  a 
small,  rectangular,  convex  briquet  which  is  intended  entirely  for 
domestic  purposes.  They  weigh  approximately  2  ounces  each.  The 
coal  used  is  anthracite  No.  3  buckwheat  and  culm  with  coal-tar  pitch 
as  a  binder,  the  proportions  being  93  to  94  per  cent  of  coal  and  6  to  7 
per  cent  of  binder.  The  capacitjT  of  the  machine  is  rated  at  13  tons 
of  briquets  per  hour. 

Thf  Nati/mal  Fuel  BriqufUe  Macidnery  Cmnpanij.  font  of  Court 
street,  Brooklyn,  A'.  Y. — Tins  plant  is  also  described  iu  Bulletin  316, 
and  conststs  of  a  Belgian  type  press  manufacturing  small  eggettes 
which  weigh  less  than  2  ounces  each.  It  is  operate  on  anthracite 
culm  and  coal-tnr  pitch  with  proportions  of  95  per  rent  of  coal  to 
5  per  cent  of  pitch.  The  eggettes  are  intended  primariiv  for  house- 
hold use,  and  the  principal  market  is  in  the  domestic  trade  of  Brook- 
lyn. They  are  also  used  to  some  extent  for  stationary  boilers.  The 
capacity  of  the  machine  is  rated  at  6  tons  per  hour. 

The  Scranton  Anthracite  Briauette  Company,  Dickson  City.  Pa. — 
This  plant  was  the  largest  proaucer  of  briquets  in  the  Unitecl  vStates 
during  1907,  although  it  was  operated  only  seven  months  during  the 
year.  The  plant  is  located  adjacent  to  one  of  the  Delaware,  Lacka- 
wanna and  Western  mines,  near  Dickson  City,  and  the  briquets 
are  used  on  the  locomotives  of  that  railroad.  Anthracite  culm  is 
used  exchisively  with  a  patented  binder  of  which  coal-tar  pitch  is  a 
principal  ingredient.  The  company  prefers  not  to  publish  the  pro- 
portions of  coal  and  pitch  used.  The  briquets  are  of  ©ggette  pat- 
tern, weighing  about  8  ounces  each.  During  the  year  t&  oompany 
was  engaged  in  enlarging  its  plant,  and  for  this  reason  operations 
were  earned  on  during  only  seven  months  of  the  year.  "'^Tien  the 
extension  work  is  com|)Ieted  the  company  expects  to  have  a  capacity 
of  10,000  or  12,000  tons  of  briquets  per  month. 

Th€  Briquette  Coal  Company ,  Staten  Island,  N.  Y. — This  plant, 
which  was  ccmipleted  in  July,  1 906,  and  which  was  briefly  deacribed  in 
Bulletin  316,  consists  of  two  presses,  one  of  Qerman  tyi>e  and  one  of 
Belgian  t^-pe,  the  briquets  made  in  the  former  weighing  approxi- 
mately 1  pound  each  and  those  in  the  Bel^an  about  4  ounces  each. 
The  machines  have  a  capacity  of  respective! v  4^  and  7^  tons  per 
hour.  The  plant  is  operated  on  a  mixture  or  anthracite  eulm  and 
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bitununous  slack  coal  and  also  ou  anthracite  alone  with  a  binder, 
of  which  coal-tar  pitch  is  the  basis.  The  coiupany  does  not  care  to 
give  details  as  to  the  binder  or  the  percentages  used. 

The  UniUd  Gas  Improvement  Company,  Point  Breege,  Philaddplda^ 
Pa. — As  stated  in  the  report  on  t  he  Coal  feriquetting  Industry  in  1906, 
published  in  Bulletin  31G,  this  plant  is  operated  primarilv  for  the 
purpose  of  utili/inj:  tlie  breeze  produced  at  the  g:RS  works  of  th 
company'.  It  is  found  advantageous  to  niix  the  coke  breeze  with 
anthracite  ciilin  and  bituminous  daek  in  addition  to  the  Innding 
material.  The  ayera^e  mixture  is  42  per  cent  anthracite  culm,  13 
per  cent  bituminous  slack,  35  per  c«nt  coke  breeze,  and  10  per  cent 
water-gas  pitch.  The  briquets  weigh  approximately  5  ounces  each, 
are  of  eggette  pattern,  and  are  charged  into  retorts  and  used  in  the 
manufacture  or  water  ^as.  There  are  two  machines  in  the  plant, 
both  of  Belgian  type,  which  have  a  capacity  of  50  t  >ns  per  day. 

In  addition  to  the  precedinfj;  list  or  plants,  all  of  wtiich  were  in 
operation  in  1007,  the  following  companies  have  been  organized 
for  the  purpose  of  establishing  coal-briouetting  plants.  Tlus  list 
does  not  include  any  of  the  names  publisned  in  Bulletin  316  which 
have  passed  out  of  existence  or  from  which  no  replies  were  receiyed 
from  mquiries  sent  asking  for  Information  regaroing  the  operations 
of  tho  plfuits  during  1907: 

Tltc  Standard  Ftiel  Campany,  Birmingham,  Ala. — A  new  company, 
incorporated  in  1907;  it  did  not  produce  any  commercial  briquets 
during  the  year. 

The  Uniied  States  Briqiietting  Oompamyj  San  FrancieeOf  OaiL — ^This 
company  wns  organized  for  the  purpose  of  exploiting:;  a  proces'^  f(^r 
briqnettinir  peat  with  California  petroleiun.  All  of  the  work  so  far 
has  been  of  an  experimental  character. 

Norffh  American  Coal  Briquetting  Company,  81  New  street,  Nem 
York,  N.  F,— This  company  was  organized  for  exploiting  the  Forst 
briquetting  process,  the  main  feature  of  which  consists  in  tne  material 
to  be  used  as  binder.  It  consists  principally  of  coal-tar  pitch,  but 
the  other  ingredients  of  the  binding  material  are  kept  secret  and  the 
process  is  a  patented  one.  The  company  has  not  yet  begun  operation 
on  a  commercial  scale. 

Zwoyer  Fuel  Company,  60  Wall  sired,  New  YorJc,  N.  T". — The  plant 
of  this  company,  which  is  described  in  Bulletin  316,  was  removed 
from  Brookl\m,  N.  Y.,  to  Perth  Amboy,  N.  J.,  during  1907,  and  was 
not  operated  during  the  year. 

American  Briqwtting  and  Mamtfaetwring  Company,  WtOistonf 
N,  Dak. — This  company  yeas  organized  for  the  purpose  or  briquettinff 
North  Dakota  lignite,  usin}]:  94  per  rent  of  lifmite  and  6  per  cent  or 
binder  composed  of  flax-llber  sirup  an  l  ro  in.  The  briquets  are 
to  be  made  in  large  sizes,  weighing  2  pound?.  8  ounces  each.  It  is 
estimated  that  the  machine  would  have  a  capacity  of  9  tons  per  hour. 
It  is  anticipated  that  the  plant  will  be  in  operation  durmg  1908, 
manufactiuing  briquets  intended  for  household  purposes  and  for 
stationary  boilers. 

Wasliin/jion  Coal  Briquetim/^  Oompany,  SleatUe,  Wash. — This  com- 
pany was  iucorporatecf  in  1907  for  the  briquetting  of  slack  coals 
from  the  coal  mmesof  the  State.  Theplant  had  not  been  completed 
at  the  dose  of  1907. 
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The  Ooal^Brijiutte  MacMne  Company,  Oshkoeh,  Wis, — Thi^  coni- 
paDj  orfrnTiizcd  m  1907  and  cxiKH  ted  to  be  in  operation  diirin<j:  1908. 
It  is  manufacturing  some  briquets  out  of  anthracite  and  bitumi- 
nous coal  and  ligmte  in  an  experimental  way.  The  briquets  are 
cjlmdrical  in  shape  and  weigli,  approximately,  12  ounces  each.  The 
capacity  oi  the  machine  is  rated  at  48  tons  a  day. 

Amencan  Lignite  Briquette  Company ,  Rocl'dah,  Ti.r.  This  com- 
pany,  of  wliich  Mr.  J.  J.  Olsen,  of  ban  Antonio,  is  president,  was 
organized  in  1907  for  the  purpose  of  briquetting  li^ite  mined  at 
Rockdale.  The  company  expected  to  be  in  operation  during  the 
summer  of  1908. 

United  States  Coal  MawLfactwring  Company,  1339  Arch  street^ 
PhiJadrJ j^lr'm ,  - This  company  has  manufactured  some  briquets 
in  an  e.xiH  riiHental  manner,  but  at  the  close  of  1907  hnd  not  produced 
any  on  a  toniniercial  scale.  The  briquets  are  of  triangular  shape, 
of  small  size,  and  intended  for  domestic  use.  The  character  of  the 
binder  and  the  proportion  of  binder  and  coal  used  are  kept  secret 
by  the  company.  High  calorific  value,  easy  i^Miifion,  coni])lete 
combu.stion,  and  absence  of  clinkering  are  merits  claimed  for  these 
briquets. 

^  B.  B.  MeUalfj  Portmautih,  B.  L — ^Mr.  Metcalf,  who  has  done  con- 
siderable expenmental  work  in  the  briquetting  of  Rhode  Island 

anthracite,  had  not  begun  the  manufacturing  of  briquets  on  a 
commercial  scale  at  the  close  of  1007,  although  he  expected  to  have 
a  plant  ia  operation  before  the  close  of  1908. 
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XNTROBTTCTION. 

In  the  present  chapter,  as  in  the  preceding  ones  of  the  seriesj 

the  use  of  the  word  'coke''  is  limited  to  that  product  which  is  ob- 
tainetl  by  the  distillation  or  partial  combustion  of  bituminous  coal 
in  retorts  or  ovens,  and  which  is  generally  known  as  ''oven  coke," 
suitable  for  f\imace  and  foundry  use.  Ordinary  gas-house  coke 
obtained  as  a  by-product  in  the  manufacture  of  illuminating  gas  is 
not  considered  as  coming  within  the  scope  of  this  report.  Owing, 
however,  to  certain  changes  which  have  taken  place  in  the  last  few 
3'ears,  it  is  not  pos-^iM^'  to  confine  the  term  coke  to  that  which  is 
used  exclusively  for  furnace  or  foundry  j)urposes.  A  not  unirapor- 
tiiiit  industry  which  has  deveIo|)ed  within  the  last  few  years  is  the 
preparation  of  cdce  for  domestic  use  and  for  oth^  purposes  where 
smokeless  fuel  is  deairedi  and  this  has  made  it  necessary  to  include 
in  these  reports  some  coke  which  is  not  manufactured  for  strictly 
metalhirgical  purposes.  The  same  ovens  produce  coke  which  is 
used  for  metallurgical  and  domestic  purposes — in  fact,  one  part  of 
the  same  chai^  may  go  to  the  foundries  and  furnaces,  and  another 
part  be  crushed  and  sized  for  household  use.  Under  such  condi- 
tions it  is  manifestly  impossible  to  make  a  separation  of  the  coke 
for  metallurgical  use  ana  to  limit  the  scope  of  tliis  report  to  that 
particular  product.  In  the  earlier  volumes  of  this  scries  the  only 
coke  considered  was  that  made  in  ovens  most  of  which,  as  at  the 
present  time,  were  of  the  beehive  type,  and  the  product  was  used 
ahnost  entirely  for  metallurgical  purposes.  With  the  development 
of  the  retort  ovens  which  becran  m  1803,  a  new  feature  was  added 
to  the  industry.  In  sucli  cases  coke  is  sometimes  the  prini^irv  prod- 
uct and  is  a  strictly  metallurgical  fuel.  In  other  cases  gas,  either 
for  illaminating  or  fuel  purposes,  is  the  primary  product  and  coke 
becomes  the  secondary  product,  some  of  it  being  used  in  metallur^- 
cal  establishments  while  some  nfoes  into  other  manufacturing,  rail- 
road, or  domestic  trade.  Whether  tiie  coke  is  a  j)rimarv  or  secondary 
product  is  determined  by  the  location  of  the  plant  and  the  demancis 
of  the  particular  locality.  In  a  subsequent  table  a  detailed  list  of 
the  by-product  retort  coke  oven  plants  in  the  United  States  is  given, 
with  a  statement  regarding  the  purposes  for  which  the  coke  and  the 
gas  are  used. 

From  1893,  when  the  first  plant  of  12  by-product  ovens  was  com- 
pleted by  the  Semet-Solvay  Company,  of  Syracuse,  N.  Y.,  to  the 
close  of  1904,  there  was  a  steady  and  noteworthy  increase  in  the  con- 
struction of  retort  or  by-product  ovens  in  the  United  States.  Dur- 
ing the  last  tlirec  years,  nowever,  there  has  been  a  decided  falling 
off  in  the  number  of  new  ovens  built  oi-  contracted  for.  On  Decem- 
ber 31,  1903,  there  were  1,335  by-product  ovens  in  course  of  construc- 
tion; in  1904  there  were  832;  in  December,  1905,  the  amount  of 
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new  work  under  construction  was  represented  by  417  ovens  building: 
and  on  December  31,  1906,  the  number  of  new  OYens  in  course  oi 
construction  had  fallen  to  112.  On  December  31,  1907,  there  were 
330  new  retort  ovens  imder  construction,  29(i  of  which  were  in 
Illinois  jintl  50  in  Ohio.  When  the  enormous  waste  which  attends 
the  manuiacture  of  coke  in  beehive  ovens  is  considered,  the  rela- 
tively slow  developiiient  of  the  retort  oven  industry  in  the  United 
States  is  difficult  to  understand.  The  value  of  the  by-products  (gas, 
tar,  and  ammonia)  in  the  nmiuifacturc  of  coke  in  retort  ovens  in  the 
United  vStates  in  1907  was  $7,')  is, 071 .  oljtained  from  the  distillation 
of  7,50(3,174  tons  of  coal.  Tlic  quantity  of  coil  made  into  coke  in 
beehive  ovens  in  1 907  was  54,4b5,522  tons.  At  tiie  same  ratio  the  value 
of  the  gas,  tar,  and  ammonia,  which  were  wasted  ui  the  beehiye 
oven  practice  in  1907,  would  have  amounted  to  over  $55,000,000. 
(See  section  on  by-product  coke  makin^  on  a  subsequent  page.) 
The  coke  product  of  the  retort  ovens  is  m  most  cases  a  high-grade 
metallurgical  fuel,  and  is  primarily  intended  for  such  use,  although 
the  coke  itself  is  not  in  all  cases  a  primary  product.  In  some  instances 
the  coke  is  a  secondary  product,  Dut  can  not  be  considmd  a  by-pro- 
duct like  gas-house  coke. 

The  coal  consumed  in  the  mauufactnrc  <>f  coke  in  the  United 
btates  IS  drawn  from  the  foilowiiii:  bitununuus  repons  or  fields: 

1.  The  Appalachian  region,  embracing  the  ^eat  coking  coal  helds 
of  Pennsylvania,  Virginia,  West  Virginia,  Omo,  eastern  Kentucky, 
Tennessee,  Alabama,  and  Geor^. 

2.  The  Eastern  Interior  region ,  which  includes  the  coal  fields  of 
Illinois,  Indiana,  and  western  Kentucky. 

3.  The  Western  Interior  region,  embracing  the  States  of  Iowa, 
Kansas,  Missouri,  Nebraska,  Oklahoma,  and  iU"kansas. 

4.  The  Rocky  Mountain  regions,  contained  within  the  States  of 
Colorado,  New  Mexico,  Utah,  Montana,  and  Wyoming. 

5.  The  Pacific  Coast  regions,  in  which  the  only  coking  coals  are 
found  hi  the  Slate  of  Washington. 

The  coal  of  the  northern  interior  rejjion  lying  wholly  within  the 
State  of  Michigan  has  not  been  used  m^  the  manufacture  of  coke. 
A  consideral^le  quantity  of  coke  is  made  in  States  in  wliich  there  are 
no  coal  fields,  i.  e.,  Massachusetts,  Minnesota,  New  York,  New  Jer- 
sey, and  Wisconsin.  The  ovens  lyear  Baltimore.  Md..  and  at  Delray 
and  Wyandoitt^,  Mich.,  are  supplieil  willi  cual  from  other  States. 
One  of  the  two  ])lants  in  Wisconsin  is  composed  of  beehive  ovens  in 
which  coal  dra\vn  from  the  mines  of  Pemisylyania  is  used.  This 
is  the  only  beehive  plant  in  operation  outside  of  the  coal  producing 
States.  All  of  the  other  coking  establishments  outside  of  the  States 
producing  coking  coal  are  retort  oven  plants. 

The  unit  of  measurement  used  hi  this  chapter  is  unif<irmly  the 
short  ton  of  2,000  pounds. 

PRODUCTION, 

Including  the  output  from  by-jtroduct  retort  coke  ovens,  the 
total  production  of  (  oke  in  the  United  States  in  1907  amounted  to 
40,779,564  short  tons,  valued  at  SI  11,539.126,  ai^'ainst  36,401,217 
short  tons,  valued  at  $91,liU<S,u;>4  in  1906.  The  production  in  1907, 
as  in  1906  and  in  1905,  passed  ail  previous  records  in  the  history  of 
coke  making  in  the  United  States.   The  increase  in  1907  over  1906 
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was  4,378,347  tons,  or  12.02  per  cent  in  quantity,  and  of  $19,931,092, 
or  21.76  per  cent  in  value.  The  .average  price  per  ton  at  the  ovens 
adTaneed  from  $2.52  in  1906  to  $2.74  m  1907.  This  average  price 
in  1907  is  the  highest  reported  in  the  28  years  that  the  statistics 
have  been  compiled  by  the  Geological  Survey. 

Of  the  total  production  in  1907, 35,171  nnr,  short  tons,  or  8f3  25  per 
cent .  was  produced  in  beehive  ovens,  agamsi  3 1 ,843,090  tons  of  beehive 
coke  m  iiitiij.  The  piuduclion  from  retort  or  by-product  ovens  in 
1907  was  6.607,899  snort  tons,  or  13.75  per  cent  of  the  total,  against 
4,668,127  short  tons,  or  12.52  per  cent  o!  the  total,  in  1906.  The  in- 
crease of  beehive  coke  in  1907  over  1906  was  3,328.575  tons,  while 
the  retort  oven  product  shows  an  increase  of  1,049,772  tons.  From 
this  it  appears  that,  while  the  production  of  beehive  coke  increased 
10.46  per  cent,  that  of  retort  oven  coke  increased  23.03  j>er  cent.  It 
also  appears  that  23.98  i)er  cent  of  the  total  increase  in  1907  was 
in  bv-product  ovens.  The  total  production  of  coke  in  1907  was 
nearly  double  that  of  1900  and  more  than  three  times  that  of  1897. 
The  prodiiotion  in  hM)7,  w\[h  the  larj^er  proportionate  increase  in 
value,  wa^s  all  made  during  the  first  nine  montlis  of  the  year,  and  \^  us 
due  to  the  continued  extraordinary  demand  in  the  iron  and  steel 
trade  wMch  prevailed  until  the  financial  flurry  unsettled  conditions 
in  October.  With  the  coming:  of  ihr  panic  there  wns  a  prninpf  mid 
extensive  shutting  down  of  bhist  furnaces  and  of  rolHng  milli>,  and 
this  naturally  resulted  m  a^eneral  depression  throughout  the  coking 
regions,  hut  thk  falling  on  in  the  latter  part  of^  tne  year  was  not 
enough  to  entirely  overcome  the  effects  of  the  activity  which  prevailed 
from  January  to  October.  As  shown  in  a  subsequent  table,  the  aver- 
age prices  for  ]>oth  furnace  anfl  foundry  cokes  ran«:ed  much  above 
the  averaf^e  for  pi'evious  years,  and  the  p^eneralmveraj^e  for  the  year 
exceeded  bv  11  cents  the  previously  maximum  rate  obtained  in  1903, 
which  resulted  from  the  abnormal  conditions  produced  by  the  strike 
in  the  anthracite  regions  of  Pennsylvania. 

In  considerin<:  the  total  vtihie  and  the  nverage  sellino:  price  for  the 
coke  produced  in  the  Unitcci  States  it  shoula  be  remembered  that 
iu  many  cases  the  values  are  arbitrarily  fiixed.  A  considerable  num- 
ber of  the  coke  ovens  m  this  country  are  operated  by  large  corpora- 
tions which  operate  also  coal  mines  and  olast  furnaces,  the  coke 
making  being  really  only  an  incidental  part  of  the  business.  In 
such  cases  tlie  coke  product  is  sometimes  cnarged  against  the  furnace 
department  at  cost  and  sometimes  at  a  ligure  based  upon  the  cost 
of  coal  mining  and  coke  making,  plus  a  percentage  of  profit  on  these 
operations.  The  value  is  not  fixed  by  the  market  price.  In  other 
cases  the  value  is  estimated  upon  the  average  prices  for  coke  of  a 
snnilar  quality  produced  and  sold  in  the  immediate  vicinity.  These 
conditions,  however,  continue  from  year  to  year  and  do  not  aifect 
comparisons. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  in 

1907  was  61,946,109  short  tons,  valued  at  S72,7S4,sr)l .  The  value 
of  the  coke  produced  from  this  coal  was  $111,539,126,  a  diflferenre  of 
$38,754,275,  whieli  rejiresents  the  profits  on  the  cokinjr  ojxTutioiis 
less  the  cost  of  manufacturing  ana  the  expenses  of  administration 
and  selling.  In  1906  the  value  of  the  coal  used  was  $62,232,524,  and 
the  value  of  the  coke  produced  was  591 ,608,034,  a  difference  to  cover 
all  expenses  of  manufacture,  administration,  and  profits  of  $29,- 
376,610. 
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Following  a  year  of  unprecedented  nrtivity  in  the  coking  regions 
1907  opened  with  a  hea"sn,'  demand  for  toko  and  witli  prices  excep- 
tionally good.  During  February  there  was  some  niLcilerence  uilii 
the  shipments  due  to  the  weather,  and  while  this  hampered  trade  in 
some  respects,  it  resulted  also  in  some  cases  in  even  higher  prices 
for  the  coke  which  the  producers  were  able  to  deliver.  Tno  first  few 
mouths  of  the  year  were  marked  by  a  considerable  advance  in  vvi^s,  . 
and  there  was  also  some  advance  in  freight  rates,  which  added  to 
the  cost  of  colce  to  the  consumer.  Notwithstanding  the  unprece- 
dented production,  the  general  railroad  situation,  particularly  so  far 
as  the  car  supply  was  concerned,  was  greatly  improved  over  preced- 
ing years.  Generally  satisfartorv  conditions  continued  until  tho  lat- 
ter part  of  May,  when  there  was  a  slight  fulling  oil  in  the  production 
and  shipments,  but  there  was  not  the  usual  summer  slump  in  the 
market,  the  coke  trade  during  the  warm  months  being  unusually 
firm  for  that  period  of  tho  year.  By  the  middle  of  August  consid- 
erable strengtn  had  dovolop*  (!.  and  this  continued  until  t}\r  latter 
part  of  October,  when  tho  oitocis  of  tho  money  troubles  were  shown 
m  a  sharp  decline  in  the  demand  and  in  the  production.  So  marked 
was  the  decline  that  Connellsville  furnace  coke,  which  in  the  first 
part  of  tho  yr  n  had  l)oon  soiling  for  from  $3.50  to  $3.75  per  short 
ton,  sold  for  from  $2  to  $2.50  m  Xovombor  and  Docomber,  while 
foundry  coke,  which  had  ranged  from  SI  to  $4.50  the  first  part  of 
thevear,  sold  for  $2.50  to  $2.75  at  the  close. 

Toere  were  at  tiie  close  of  1907,  99,680  coke  ovens  m  the  United 
States,  against  93^901  in  1906,  an  increase  of  5.779.  Of  the  total 
ovens  in  existence  m  1907, 4,934  were  idle  during  tne  entire  year,  leav- 
ing 94,746  active  ovens  which  produced  40,779,064  sliort  tons  of  coke, 
an  average  of  430.4  fons  per  oven.  In  1906  out  of  the  93,901  coke 
ovens  5,305  were  idle,  so  that  in  addition  to  the  new  ovens  added  to 
the  equipment  in  1907,  the  number  of  ovens  idle  was  371  less  than 
in  1906.  The  88,596  ac  tive  ovens  in  1906  produced  36,401,217  tons 
of  coke,  an  average  of  410.9  short  tons  per  oven.  The  idle  beehive 
ovens  in  1907,  as  m  1906,  were  with  but  few  exceptions  plants  which 
had  not  been  operated  for  several  years,  antl  whicu  have  been  practi- 
cally abandoned.  The  idle  numb^  in  1907  included  81  retort  ovens, 
of  which  56  was  the  bank  of  NewtonrChambers  ovens  at  Pocahon- 
tas, Va.  These  ovens  have  not  been  operated  to  any  extent  since 
their  in-stallatinn  several  years  ago.  Tho  tot?d  nnmbor  of  by-product 
recover^'  ovens  in  existence  at  the  clo.se  <)f  1*H)7  was  3,892,  of  which 
as  stated,  81  were  idle  during  the  year.  The  production  of  5,607,899 
tons  of  retort  oven  coke  was  therefore  obtamed  from  3,811  active 
ovons.  The  average  production  from  the  retort  ovens  was  accord- 
ingly 1.472  tons.  Tlio  total  number  of  active  beehive  ovens  in  1907 
was  90,935,  and  the  total  ])roduction  of  beehive  coko  was  .^5, 171,665 
short  tons,  making  an  average  of  386.8  tons  of  coke  per  oven,  as 
against  1,472  tons  as  the  average  nroduction  for  each  retort  oven. 
The  average  production  from  each  oeehive  oven  has  increased  from 
365.8  in  1905  to  37.^0  in  1000,  and  to  386..S  in  1907,  while  the  aver- 
se production  for  the  rotort  ovons  inc  roased  from  1,158.8  tonsin  1905 
to  1,356  tons  in  1906,  and  to  1,472  ions  in  1907.  In  1905  tlie  aver- 
age production  from  b^-product  ovens  was  a  littie  more  than  three 
tunes  that  of  the  beehive^  while  in  1907  it  was  nearly  four  times  as 
great. 
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At  the  close  of  1907  there  were  2,546  ovens  in  course  of  construe- 
tion,  this  being  the  smallest  number  reported  as  in  process  of  con- 
struction since  1S99.  Of  the  ovens  building  330,  or  nearly  13  per 
cent,  were  by-product  recoveiy  ovens.  Of  the  330  retort  ovens 
building  50  were  of  tihe  United-Otto  typo  at  EokottOi  Ohio,  and  280 
were  Koppers  regeneratire  oyens  being  built  at  Joliet,  SI.,  bj  the 
Illinois  Steel  (\^mpany. 

The  number  of  com{)loted  retort  ovens  has  almost  doubled  in  four 
yearSj  and  almost  quadrupled  in  eight  years,  there  being  3,892  ovens 
in  existence  at  the  close  of  1907,  as  compared  with  1,956  in  1903. 
and  1,020  in  1899.  The  production  of  by-product  coke  has  incieasea 
about  four  times  in  five  years.  In  1902  the  production  of  by-product 
coke  was  1,403,588  tons,  or  5.5  per  cent  of  the  total;  in  1903  it  was 
1,882,394  tons,  or  7.4  per  cent  of  the  total;  in  1904  it  was  2,608,229 
tons,  or  11  per  cent  of  the  total,  in  1906  it  was  4,558,127  tons,  or  12.5 
per  cent  of  the  total;  and  in  1907  it  was  5,607,899  tons,  or  13.75  per 
cent  of  the  total. 

Considering  each  baidi  of  ovens  as  a  Bcparate  establishment,  the 
returns  for  1907  show  a  total  of  552  establishments,  comnared  with 
532  in  1906,  and  519  in  1905.  There  were  67  idle  estabUshnients 
throughout  the  ^rear  in  1907,  compared  with  69  in  1906,  and  75  in 
1905.  These  67  idle  establishments  in  1907  included  16,  with  a  total 
of  1 .872  ovens  which  were  incomplete,  or  if  completed,  were  not  put 
in  blast  before  the  close  of  the  year. 

The  statistics  of  the  production  of  coke  m  1906  and  1907  are  pre- 
sented by  States  and  Territories  in  the  following  tables: 

Mami^^aw  qfeokiinihe  UniUd  8tatm,  bff  Slatn  and  Tenitoriei,  in  1906  and  19C7. 

I90e. 


MslsorTmttoiy. 


Abbanu.. 

CoIorHtloa. 

Georgia  

lUioois.... 
IndiMM.... 


iB."".V.v.: 


Virginia. 

Washington  

Wfl«t  Vrrginia.. 

Maryland.  

Mamacbusetta. . 

Micliigan  

Minnesota  

New  Jersey  

New  York  

WlBOooaln  

Wyoming.  


Totel. 


Eatab- 
llab- 
manta. 


Oveoa. 


BuUt. 


Build- 
ing. 


42 

t»,731 

100 

16 

3,419 

80 

2 

631 
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4 

300 

0 

1 

48 

0 

5 

490 

0 

6 

81 

0 

e 

402 

0 

s 

6 

0 

4 

555 

100 

4 

671 

450 

8 

575 

0 

230 

47,185 

2,373 

17 

2,731 

138 

2 

684 

170 

18 

4,641 

eo6 

6 

210 

0 

141 

.10,714 

353 

12 

1,052 

0 

532  1  03,901  ,  4,510 


Coal  lued 
(abort 
tons). 


5.  IM,  507 
2,  Me,  196 
128,052 

302,  lO 


06,206 
2,8U7 
148,448 
0 

00,046 
281, 000 
487,607 
34,603,613 
020,405 

2,^,227 
76,886 
5,822,610 


Yield 
of  ct)al 
in 
coke 
(per 
cent). 

5f<.5 
5&7 
64.0 
742 


Coke  pro- 
duced 
(short 
tons). 


Price 
Total  value  of  ooka 


of  ooka. 


2,861,934  72.0 


65^746,374 


62.2 
fla6 
4010 


66i8 
6&6 
67.2 
6&8 

62 


3,034,501 
1,456,006 
70,280 


68.7 
50.4 
63.8 


49,782 
1,6U8 
74,064 
0 

38,182 
147,747 
293.994 
23,060,511 
483,428 

(ft) 
1,577,650 

45,642 
3,713,614 


2,065,617 


68. 477,  S90 
4,504.  74S 
277, 9zl 
l,2U6k4lB 


204,205 
4, 101 
160,846 
0 

906,024 
442,712 

1,013,24S 
64, 1X4,531 
1,350,856 

(«<) 
3,611,660 
226,077 
8,102,056 


7,474,1 


6&3 


36,401,217  91,608,034 


/on. 


12.70 
3.00 
3.01 
4« 


410 
2.20 


&«7 

3.00 
3.46 

2.35 
2.70 


2.20 
407 
2.21 


S.68 


2L6B 


t  piodMfekm  or  Utah. 


»IiwliidBd  with  C^ondo. 
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JfoiHf(K<m</eoi0<nlAe  XfniUdStaUs,  bySUaMandTemtoriet,inl906Qndl9C7--<kn, 

loor. 


Cokojiro- 

(aliort 
toiu). 


I 


ToUil  vuluo 
of  ooke. 


3,(m,7M 
1,421,879 

372,897  ' 
0 

8,274 
87,068 

0 

40,714 
266,126 
m<M 

19.  OSS 
26»5M.214 
467.406 

1,{!^7IB0 
68,008 
ilia,  886 


2,638,739 


19. 216, 194 

4,  747,  436 
31.'.,  371 
1,  737,  404 
0 

19,837 
157,288 
0 
)  74 
840,253 
819,208 

82, 447 
67  f^,024 
1,592,225 

J _  . 
3,  Ti  o,  733 

283,010 

0^717,180 


ia8o«,sa» 


of  coke 
per 
ton. 


$3. 05 
3.34 
4.21 
4.66 


&16 


7.28 

tn 

4.32 
2.66 
&41 


2  44 
6.68 


407 


4O.77V»,.0M  ,Ul,o38,126 


I 


Z74 


•InoliidM  tlM  pEodnetkn  of  Utah. 


ft  Pradnotlon  IndiMtod  vltli  Colondo. 


Thesre  were  23  States  and  Territories  in  which  coke  was  produced 
in  1907,  a  decrease  of  1  as  compared  with  1906.  Wyoming,  which 
reported  a  pro<hi(  tion  of  coke  in  190G,  tlid  not  make  any  in  1907.  In 
a(l<lition  to  this  tliere  were  8  otlier  States  in  wliich  the  production 
in  1907  shows  a  decrease  as  compared  with  1906.  These  8  States 
in  which  the  production  decreased  were  Alabama^  Colorado,  Ken- 
tucky, Maryland,  Ohio,  Oklahoma,  Tennessee,  and  Vir^^nia,  6  of  them 
being  east  and  2  west  of  the  Mis.sissippi  River.  The  total  decreases 
amounted  to  156.390  tons.  The  increase  in  the  other  15  States 
amounted  to  4,534,737  tons,  niakin£;  a  net  increase  for  the  United 
States  of  4,378,347  short  tons.  The  production  from  by-product 
ovens  increased  from  4,558,127  tons  to  5,607.899  tons,  a  gain  of 
1,049,772  tons,  or  23.03  per  cent.  The  pnxhiction  of  beehive  ovens 
increased  from  31,843.090  tons  in  1906  to  35,171.605  tons  in  1907,  a 
gain  of  3,328,575  tons,  or  10.45  per  cent.  The  must  notable  increase 
was  in  Pennsylvania,  whose  production  showed  a  ^ain  of  3,452,703 
tons,  or  14.97  per  cent.  West  Vimnia's  production  incressed  399,382 
tons,  or  10.75  per  cent.  New  l&zico's  production  increased  79.45 
per  cent.  ])ut  the  <rain  in  tonnajre  was  only  117.378  tons.  The  pro- 
duction of  Illinois  was  larjrely  increased  ])y  the  operations  of  the  by- 
product oven  plant  at  South  Cliicago,  tiiis  State  sho\dnE  an  increase 
of  104,004  tons,  or  38.71  per  cent.  In  1905  the  State  of  Illinois  pro- 
duced only  10,307  tons  of  coke.  In  1907  Illinois  produced  372,697 
tons. 

The  com})ined  production  of  Maryland.  Ma.ssachusetts,  Micliitjan, 
Minnesota,  New  Jersey,  New  York,  and  Wisconsin,  nearly  all  of  which 
is  the  output  of  by-product  ovens,  showed  an  increase  of  44.S.122  tons, 
or  21.25  per  cent. 
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The  increases  and  decreases  in  the  several  States  in  1907,  as  com- 
pared with  1906,  are  sho\\Ti  in  the  following  table: 

Incrta$e  and  deereau  in  coke  production^  by  /States  and  Territoriec,  in  1907,  aa  compared 


wUh  1906  (in  than  iam). 


state  or  Territory. 


Colorado*. 
Georgia  ... 
imnoia.... 


Kentucky  

Montana  

New  Mexico  

Ohio  

Oklabomu  (Indian Territory)... 

Peunsylvuoia...  

Tennessee  

Virginia  

Wftsiiinpton.,  

NVcst  \  iridnla.  

Maryland  

Massacha»etliL  

Michigan  

Minnesota  

Ncv  Yo/k  

Wiaoooain  


Total  <iuantlty. 


1907. 


U06w 


2,021,794 
1,421,  S79 
74,034 
372,897 
6,274 
fi7,06S 
40,714 

270,  «4 
19,iJ.S1t 
26,f.l3,214 
4''>7,  4'.»'.> 
1,6}.'),2.S) 
£2,028 
4,112,896 


2,aS8, 730 


3,034,601 
1,456,906 
70,980 
208,683 
1.608 
74,064 
38.182 
147.747 
If*.!,  <J94 
'•  *t,  7VJ 

otio,  ."ill 

483,428 
1,577,6I» 
45,642 
3,713,514 


2,065,617 


Qnantlty. 


Increase. 

Percent^ 


Decreaw. 


4,654 
104,004 
4,576 

'3^532 
117,878 


3,452,708 


6,3W 
909,883 


443,122 


&Q2 
I&71 
2e9l« 


Qnmtlty. 


13;  707 
84^896 


6.03 
79.45 


6,006 


1407 


23..ViO 


Peroent* 


3.89 


9Ltf 


7.91 

61.65 


Total   40.770,564   36,401,217  4,378,347 


13.90 
ia75 


21.25 


15.929 
82,370 


8.80 


12.02  |. 
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PRODUCTION  IN  PREVIOUS  YEARS. 

The  earliest  record  of  coke  production  in  the  United  States  is 
that  contained  in  the  census  report  (or  1880.  In  that  year  the 
total  production  of  coke  amounted  to  3,33^^300  short  tons.  Five 
yean  prior  to  that  date,  according  to  statistics  compiled  hj  the 

American  Iron  antl  Steel  As.sociation,  the  use  of  coke  in  iron  fur- 
naces exceeded  that  of  anthracite  coal.  The  .same  autliority  states 
that  prior  to  1855  most  of  the  iron  made  in  this  countiy  was  made 
with  charcoal.  In  that  y;ear  anthracite  took  the  lead  and  maintained 
it  until  passed  by  coke  in  1876.  Six  years  earlier  coke  had  taken 
the  lead  over  diarcoal.  Now  very  little  iron  is  made  with  anthra- 
cite, and  charcoal  is  used  only  for  inakinf]^  special  brands  of  pi":  iron. 
A  comprehensive  idea  of  the  growth  of  the  coking  industry  in  the 
United  States  is  obtained  by  dividing  the  history  of  the  last  twenty 
years  into  fiye-year  periods.  The  average  production  for  the  three 
years  prior  to  1880  to  1SS2  w^as  about  4, 000,000  tons  a  year.  In  the 
five  years  from  1883  to  1887,  inclusive,  tli(^  average  production 
amounted  to  5,980,459  short  tons.  The  avoni<;e  for  the  next  five 
years,  from  1888  to  1892,  was  nearly  double  that  of  the  preceding 
nre  years,  amounting  to  10,533,918  tons.  This  period  was  followed 
by  the  panic  years  of  1893,  1894,  and  1895,  and  the  coke  production 
snowed  only  a  small  increase  in  the  next  five  yenrs,  averaging  during 
that  time  11,418,536  tons  per  year.  The  return  of  prosperous  con- 
ditions, which  began  in  1896,  has  shown  no  decided  setback  since 
that  time,  and  the  production  of  coke  during  the  five  years  from 
1898  to  1902,  inclusive,  attained  an  average  of  20,689,347  tons,  and 
exceeded  for  the  first  time  a  total  of  25,000,000  tons  in  1002.  The 
average  production  for  the  last  five  years  was  36,749,S05  tons,  an 
increase  of  nearly  80  per  cent  over  the  preceding  5  years. 
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Ill  the  following  table  are  given  the  statistics  of  the  manufacture 
of  coke  in  the  years  1880  and  1890  and  from  1900  to  1907,  inclusive: 


Statutiei  ^  iht  numu/oeltm  </eote  in  lAe  IMUd  8ialM  m  1880, 1890,  md  1900-1907. 


E5UI>- 
Uah- 
ment*. 

Ovt 

Boat. 

«n». 

Build- 
iDg. 

CotU  uaed 
(sliorttoiii). 

f 

Coke  pro- 
duced (iboit 

t(MM). 

Total  value 
of  ookeat 
ovna. 

Valijo  of 
coke  at 
ovens, 
per  ton. 

cont««e 
ylell 
of  eoul 
in  coke 

18B 

12,372 

1,150 

5,237,741 

3.3as.3<l0 

$<'.,r.31,267 

$1.99 

63.0 

253 

37,I5S 

1,547 

lR,fX>.'.,2l)f» 

11,. Vis,  (Til 

23,215.302 

2.02 

64.0 

386 

58,481 

:),.Ho-i 

.T-Ml.{..".,'i.t 

20,5.{3,34g 

47,443,331 

2  31 

«  9 

423 

(>3,9.M 

21.79o,.SS3 

44,415.923 

2.0;59 

ti3.7 

1902  

4.% 

fi9.nr.9 

S,75js 

25,401.73(1 

2.49 

64. 1 

500 

79..T34 

t.,  17.1 

.■»,4-J.<,.'>25 

25,271,281 

(i«>,49.S,mV4 

ZG3 

6^.1 

507 

.vt.,yj'.» 

■i.m 

23,»ifil,106 

4'>.  144,941 

1.95 

64.8 

519 

93,<J<H 

4, 7.'-)  I 

49,.1.«)  ti77 

32,231,129 

72,47C.,19f. 

2.25 

65.1 

19f)i.  

532 

4,. '519 

55,74«;,;J74 

3f., 401, 217 

9I,«)S,034 

2.53 

65.3 

1907  

£&2 

W,680 

2,540 

40,779,SM 

ni,530,12(> 

2.74 

6&.8 

The  statistics  of  tlie  production  of  coke  in  each  State  and  Terri- 
tory for  the  last  five  years,  and  the  total  annual  production  since 
1880,  are  shown  in  the  following  tables.    During  toe  twenty-eight 

3^enrs  covered  by  these  reports  there  liave  })een  seven  in  which  the 
production  decrea-sed  as  ('oinijiired  with  the  preceding  year.  Tlie 
most  notable  decreases  were  in  181)3  and  1894,  and  were  due  to  the 
panic  and  dejiression  which  made  those  years  memorahle  in  our 
recent  intiustrial  history.  The  temporary  boom  of  1895  was  fol- 
lowed by  anotlier  period  of  depression  in  1896,  whicli  was  also  reflecteil 
in  a  decreaseti  coke  production.  The  siiulit  docroase  of  1904  was  due 
to  a  natural  reaction  from  the  abnormal  production  of  the  two  pre- 
ceding years,  aided  by  the  unsettled  conditions  of  a  Presidential  year 
and  a  slump  in  the  uon  trade,  which  occurred  during  the  summer 
months. 

QuanlUy  of  coke  produced  in  the  United  StaUt,  1908-1907,  by  Statet  and  TenUories,  tn 

ghort  tons. 


state  or  Territory. 


I  1903. 


Alabama  

Colorado   , 

Opor]^a  

Illinois  

Kansas  

Kcntuoky  

Missouri  

Montaaa  

Now  llexloo  

Ohio  

Okiaboma  (Indian  Territory). 

Pennsylvania  

TenneMM  

VUih  

Virginia  

Washlnglon  ,  

West  Virginia  

Marylnnu  , 

MasHneluisetU  

Mi^hfg.m  , 

Minn,  .'^oia  

New  Jersey  

Now  York  

Wlaoonsln  , 

WycaOag*  


2.«»3.497 
1,053,840 
85,646 


Total   25,274,281  23,681,106 


14,194 

Ji5,:it.2 
l,s.» 

45,107 

II, aw 

4<J.S\S 

I5,cv(,y:{2 

54G,875 
l,l7f..4.T9 
2,707,818 


1904. 


2,340.219 

m,m 

75,812 
4,439 

9,m 

04,112 
2,44t. 
41,497 
.W,2.1lt 

44,.SIVS 
14,i«>I,Ot>4 
370,240 
(6) 
l,101,71f. 

45,432 
2,283,066 


102,428  I  1,451,172 


1905. 


1906. 


1907 


2,5^,986 
1,378,824 

10,307 
4,42.'i 

7(*,4S7 

31,4»S2 
89,ti38 
277, 1. 'to 
54,7.si 

2n,.s-3,rjc 

4(«,092 

(«>) 
1,499,481 

53,137 
3,400,803 


1,660,887 


32,881,138 


3.034,501 
1,455,905 
70,280 

208,003 
l,«98 
74,064 


3.S.182 
H7,747 
2Hi{,994 
49,782 
23,0»j0,511 
483,488 
(M 
1,577,6.10 
45,642 
3,713,814 


2,08ft,«17 


3,021,794 

1,421,579 
74,934 

3r2,(i97 
6,274 

07, O:^ 


40,714 
2»v),125 
270, 6,'?  4 
19,089 
26,613,214 
467,489 
(6) 
I,. 545,280 
82,028 
4,112,880 


2,828,739 


(>  Colorado  Includes  Utali.       ^  Included  with  Colorado.       r  Not  Included  in  1907  flgurea. 


i^iyui^ud  by  Google 


GOKB. 
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QmntUjf  <^  coke  produad  m  the  DniUd  Stale»t  18^1907 1  m  ihort  torn. 


1880    3,338.300 

1881  4, 113,  760 

1882   4,793,321 

1883    5,464,721 

1884   4,873,805 

1885    5, 106, 696 

1886    6,845,369 

1887   7,611,705 

1888    8,640,030 

1889.   10,258^022 


1890   11,508,021 

1891   10,352,688 

1892  12,010,829 

1893   9,477,580 

1894    9,203,632 

1896   13,333,714 

1896   11,788,773 

1897   13,288,984 

1898   16,047,209 

1899   19,668^569 


1900   20^583,348 

1901   21,795,883 

1902   26,401,730 

1908   25.274,281 

1904   23,661,106 

1905   32.281,129 

mr,   36.401.217 

1907    40,779,564 


VALUB  OP  COKE  PRODUCED. 

In  the  following  tubles  are  Dresented  statonients  showing  tlie  value 
of  the  coke  procuiced  in  eacn  State  and  Territory  duriD^  the  last 
fiye  jeara  ana  the  total  value  of  the  coke  ])r()diict  of  the  United  States 
each  year  sinco  1880.  The  effects  on  the  coke  trade  of  the  fuel 
famine  caused  by  (lio  strike  in  tho  anthrafito  n\i:ion  of  Pennsylvania 
are  shown  by  the  <i:reiitly  enhanced  vahies  of  ihe  coke  prochieed  in 
1902  and  1903.  The  extraordinary  production  in  19U5,  however, 
coupled  with  the  high  range  of  prices  which  obtained  during  the 
year,  brouglit  the  total  value  up  to  an  amount  exceeding  by  nearly 
$6£)00,000  the  previous  liigh-water  mark  of  IDO.'^. 

The  continued  activity  and  expansion  of  tiie  iron  and  steel  indus- 
tries through  190G,  added  to  tiie  scarcity  of  fuel  brought  about  by 
the  suspension  of  coal-mining  operations  on  April  I,  resulted  in  a 
still  further  advance  in  pnces  diuring  1906  and  an  increase  of 
$19,131,838  over  the  high  record  made  in  1905.  Throuf^hout  the 
greater  part  of  1007  the  demand  from  the  iron  and  steel  industries 
continued  witliout  abatement,  and  the  production  of  coke  for  the 
first  nine  months  was  practically  up  to  oven  capacity.  The  highest 
prices  in  the  histoiy  of  the  inaustiy  were  obtaineci,  and  the  total 
yalue  shows  a  further  increase  over  1906  of  $19,931,092. 

Total  value,  at  the  overu,  of  the  coke  made  in  the  UmtedStateBt  190S-1907,  by  Statee  and 

TenUoriet. 


8t«t»  or  Tenltoty. 


Colorado.. 
Georgia... 
niinols.... 
Kanau.. . 
KsDtucky. 
Miaaouil....^^^* 
Montana....  ~ 
New  ModeOi 
Ohio  

OUahoma  (ImUaa  Tnttory). 
PennBylTaiiia. 


i«n. 


as,  060, 783 
988,  SU 


r]0,m 
3(\r>,  327 
5.797 
310.8X2 
31,. 530 
r>'2S.  142 
227  542 

Tennessea   1,700,722 

Utah  »  '■  (f>) 

VirKlniii  '  2,724,047 

214,77ft 
7,115,848 


1904. 


1906. 


1906. 


W  ashlngt  on ... .  • . . 
West  vrrglnl»...4W.i... 

liarylana.  

IfaasachuMtU  

Ulw^^gftn  

N«w  J(UM7  

New  York  

Wiflconsln  

Wyoming   


8,398,064 


86.716,413 

a  3, 590. 251 
212.097 
9,«« 
23,4^5 

138,220 
0.115 
280, 745 
171,970 
337.t.fV* 
209. 105 
25,027,402 
905,540 

(f) 
1,772,717 
207,357 
8,787,860 


4» 777,408 


,  87,646,957 
«  4, 167,617 
234,200 

27,681 
13,818 
1.W.C59 
4,072 

211..1>1 
253,  -'2'J 
9:i\.sg7 
l':»9,424 
42.253.178 
1,184,442 

(») 
2,860,452 
261,717 
6,848,906 


6,800,887 


$8,477,899 
•4,604,748 
3n,831 

1,205,462 
4,101 

lf.9,S46 


1907. 


$9,210, 1»4 
4,747,430 
316,371 
1,737,464 

19,837 
157,288 


Total.   06,498,664  46,144,M1 


266,024 
442,712 

1,013.248 
204,206 
54,184,531 

1,350,856 

3,611,660 
226,977 
8,188,066 


7,174,888 


295,174 
840,268 
819,283 
82,447 
67,638,024 
1,502.226 

3,7t>5.733 
293,010 
9,717,180 


10,808,888 


73,476,196  ,  91,608,034  j  111,630,136 


•  XaoladMTtfiwaCUtiliocfcs.      klnohidtdvltbOotoiado.      •  Not  Jiwlndidf&  1807  flgnna. 


uy  Google 
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1880  $6,631,265 

1881   7,725.175 

1882   8, 462. 167 

1883   S,  121,  607 

]S81   7,242,878 

ISSO   7,629,118 

1886   11,  153,  :5(i»i 

1887   15,321.  116 

1888   12,445,963 

1880  10,630,301 


1890   $23,215,302 

1891   20,  m,  216 

1892   23,  536, 141 

1893   16,523,714 

1894   12.328.856 

1895   19.  23-}.  319 

1S!)6   21.()<K>.  729 

1897   22,102,514 

1898    25,  586,  699 

1809   S4p070,417 


1900  $47,443,331 

1901   44,445,923 

1902    63,339,167 

1903    66,498,664 

1904   46,144.941 

1905   72,470,196 

V.m   91,608,034 

1907  m,&39rl26 


From  the  procoilin<^  .'^tfttcments,  showing  the  (lusintity  and  value 
of  the  coke  produced  in  a  series  of  years,  the  followmg  tables  have 
been  prepared.  These  show  the  average  price  -per  ton  obtamed  for 
the  coke  product  in  each  State  and  Territory  for  the  last  five  jears 
anr!  tho  average  price  of  the  total  pnxhict  smce  ISSO.  These  aver- 
age prices  are  obtnino<]  })v  dividing  the  total  value  by  the  total 
quantity  of  coke  produced  or  sold.  Although  the  figures  may  be 
accepted  as  indicating  the  general  tendency  of  prices,  they  do  not 
always  represent  the  actual  selling  value  of  the  coke,  as  has  already 
been  shown.  Some  of  the  largest  producers  of  coke  consume  their 
entire  product  in  their  own  blast  fiimne^s.  In  some  such  cases  the 
value  of  the  coke  is  given  at  the  actual  cost  of  ])roduction;  in  others 
it  is  based  upon  the  cost  of  priKluction,  abiding  a  percentage  of  profit 
on  the  coldng  operations;  and  in  still  other  cases  tiie  values  are 
based  upon  the  marketed  product  of  a  similar  quality  of  coke  in  the 
immediate  vicinity.  These  conditions,  however,  continue  without 
material  c'liaii<::e  from  year  to  vear,  so  that  the  price.s  as  given  may 
be  generally  accepted  as  indicating  the  general  condition  of  the 
market. 

As  will  be  seen  from  the  following  table,  the  average  price  obtained 

in  1907  was  the  highest  recorded  in  the  twenty-eight  years  covered  by 
this  series  of  reports.  The  highest  averat!;e  ])riee  previously  recorded 
was  in  1903,  v^'lien,  because  of  abnonnal  conditions  produced  by  a 
strike  in  the  anthracite  region,  the  price  of  coke  was  advanced  14 
cents  over  the  previous  hign-water  mark  of  1902.  The  slump  in  the 
iron  trade  during  the  summer  of  1904  reacted  on  the  coking  industrv 
so  thftt  the  output  was  reduced  and  values  were  totallv  doTnoralized, 
and  the  average  price  for  the  year  was  the  lowest  since  1899.  This 
setback,  however,  wa^i  temporary,  and  the  average  prices  have 
advanced  from  $2.25  in  1905  to  S2.52  in  1906  and  to  $2.74  in  1907. 
It  may  be  confidentlv  stated  that  1907  was  the  most  profitable  in 
the  history  of  tlie  coking  industr}'.  It  may  be  noted  tiiat  whereas 
tlie  average  price  of  bituminous  coal  made  into  coke  has  increased 
from  S1.02  in  1905  to  SI. 18  in  1907,  an  advance  of  16  cents,  or  16 
per  cent,  the  price  of  coke  has  advanced  from  $2.25  per  ton  to  $2.74 
per  ton,  an  increase  of  49  cents,  or  22  per  cent. 

The  average  prices  of  coke,  by  States,  from  1902  to  1907,  mclusive, 
and  for  tlie  United  States  from  1880  to  1907  are  shown  in  the  fol- 
lowing tables: 


COKE, 
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Aven^  pne$  per  durt  ton,  at  the  orcm,  of  the  col-e  made  in  (k»  UmUd8UUe$,  190S-t9C7, 

by  Statei  and  TerrUona. 


state  or  Territory. 


Alabunia  

Colorado  o  

OeorrlA  

Illinois  

Kansas  

Kentucky  

Mi^xniri  

II  on  t  arm  

New  Mexico  

Ohio  

Oklahoma  (Indian  Territory). 

Pennsylvania  

Teonesiiee  

Utah  

Virginia  

Washington  

Wert  vE«liiU  

MuylandTTT:. 


.  .  'Y©ik  . 
WlMsaailB.. 


1008. 


tZ83 
2.93 
4.31 


3.M 

3. 15 
6.89 
2.85 
3.tt7 
4.SJ 
Z40 
3.12 

4.71 


1904. 


12.44 

3.28 
2.81 
2. 24 

2.  is 
2. 1.5 
2.53 
6.77 
2.95 

ao9 

4.67 
l.«8 

2.39 

l.«l 

4n 

l.«6 


1.M 


$2.97 
3.02 
3.  IS 
Z&i 
3.12 
2.01 
2. 58 
6.71 
2.83 
3.00 
3.64 
^06 
2.53 

(V 
1.91 
474 
L98 


1906. 


125 


12.70 
3.0d 
3.»5 
4.48 
2.43 
^29 


6.97 
3.00 
3.45 
4.10 
Z35 
2.79 

497 

%2k 


1907. 


S."?.  or, 

4.21 

3  If. 

2.:i5 


7.25 
3.17 

ao8 

i  4» 

3.41 
Si  41 
2.18 


407 


3.74 


•  lududeeUtab. 


ft  looluded  with  Colorado. 


f  Not  looluded  in  1907  flffUTM. 


Avenge  jtnee  jter  ahart  (on,  ai  (Ae  owiu,  o/'lAe  ooie  made  m  (Ae  ITniteil  S^teZev,  1SSO-J907. 


1880  

 11.99 

1890 

1881  

  1.88 

1891 

1882  

  1.77 

1892 

1883  

  1.49 

1893 

1884  

  1.49 

1894 

1885  

  1.49 

1895 

1886  

  i.es 

1896 

1887  

  2.01 

1897 

1888  

1898 

1B80  

  i.e2 

1889. 

$2.02 

1900  

1.97 

1SH)1  

.  1.96 

1902  

.  1.74 

1903  

1.34 

1904  

1.44 

1906  

.  1.84 

1906  

l.GG 

1907  

.  1.59 

.  1.76 

2.04 
2.49 
2.63 
1.95 
2.25 
2.52 
2.74 


NUMBER  OF  COKB  WORKS  IN  THB  UNITED  STATES. 

Considering  eacli  bunlv  of  ovens  as  a  i>t'])arate  establi.sliiiuMit,  tliere 
were,  at  the  close  of  1907,  552  establishments  manufacturing  coke  in 
the  United  States,  an  increase  of  20  as  compared  ^vith  1906.  Those 
652  establishmonts  included  16  with  a  total  of  1  ,S72  ovons  which 
were  not  completed  or  had  not  been  put  in  blast  (luriii<;  the  year,  and 
consequently  did  not  contribute  to  the  production.  The  ovens  of 
these  16  establishments  which  had  been  completed  but  were  not  in 
blast  are  included  in  the  idle  ovens  previously  mentioned.   The  incom- 

f)leted  ovens  are  not  considered  as  idle.  In  1906  there  were  15  estab- 
ishments  with  a  total  of  1 ,8.S7  ovens  which  had  not  been  completed  or 
put  in  blast  durinf]:  that  year.  In  addition  to  the  16  new  plants  that 
were  not  operated  there  were  51  other  establishiueuts  with  a  total  of 
4,614  ovens  which  were  idle  throughout  1907.  Of  these  51  idle 
establishments  17,  or  exactly  one-third,  with  a  total  of  843  ovens, 
were  in  the  Monongahela  River  district  of  "West  Virprinia.  Nearly  all 
of  the  older  banks  of  ovens  wliich  were  idle  durini:  1907  were  com- 
paratively small  ones,  having  an  average  of  90  ovens  each.  The 
majority  of  them  ha^  been  idle  for  several  years  and  some  of  them 
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have  been  practically  abandoned.  There  were,  however,  only  3 
establishments  with  a  total  of  161  ovens  reported  as  permanently 
abandoned  in  1907.  Deducting  tiie  idle  plants  and  those  not  com- 
pleted before  the  end  of  the  year,  a  total  of  67  establishments,  it  is 
found  that  there  were  485  activo  establishments  during  1907  with  a 
total  of  94,746  ovens,  or  an  average  of  195  ovens  to  each  plant. 

The  total  production  from  the  485  active  establishments  in  1907 
was  40,779,564  short  tons,  or  an  avera^  of  84,082  tons  for  each  plant. 
In  1906  there  were  448  active  establishments,  the  total  production 
from  which  was  36,401,217  short  tons,  or  an  average  of  81,253  tons 
for  each  bank.  In  1905  434  active  establishments  produced 
32,231 ,129  short  tons,  or  an  average  of  74,265  tons  each.  The  average 
output  for  each  plant  in  1907  was  3.48  per  cent  greater  than  19(S, 
and  13.22  per  cent  greater  than  1905.  In  1880,  the  first  vear  for 
which  these  statistics  were  coUeeted,  there  were  186  establishments, 
with  an  average  production  from  each  of  17,948  tons,  indicating  that 
the  average  output  from  each  plant  in  1907  was  4.7  times  that  o^  1880. 

It  should  be  stated  that  the  word  "establishment"  as  used  in  tliis 
report  is  intended  to  designate  the  number  of  separate  plants  or 
banks  of  ovens  whether  operated  or  idle  and  whether  reported  from 
one  central  office  or  not.  Different  plants  controlled  or  operated  by 
one  company  are  considered  separate  establishments. 

The  total  number  of  establishments  manufacturing  coke  in  the 
United  States  at  the  end  of  each  decade  from  1850  to  1900,  and  at 
the  end  of  each  year  from  1901  to  1907,  inclusive,  is  shown  in  the 
following  table.  The  numbers  reported  in  1850,  1860,  and  1870  ace 
for  census  years;  the  otheis  are  for  calendar  yeats: 


Number    eoke  utablUhmentt  in  the  VnUed  Statu  tinee  J8S0, 


1850  (census  year) ....  4 

1800  (census  year)   21 

1870  (census  year)   25 

1880,  December  31 . . .  186 
1880,  December  81 . . .  263 


1900,  December  31....  396 

1901,  December  31  423 

1902,  December  31....  456 

1903,  December  31....  500 

1904,  December  31  506 


1905,  December  31. 

1906,  December  81. 

1907,  December  81. 


519 
682 
562 


Number  of  coke  m^ens  in  the  TJnited  States. — In  the  following  table 
is  shown  the  number  of  coke  ovens  in  existence  in  each  State  and 
Territory  on  December  31  for  each  of  the  last  five  years,  and  at  the 
end  of  each  five  years  since  1880.   The  total  number  of  ovens  in 

existence  at  the  close  of  1907  (99,680)  was  26  per  cent  more  than  in 
1903,  119  per  cent  or  more  than  double  the  number  in  existence  in 
1895  and  more  than  eight  times  the  number  in  existence  in  1880. 

lfumher(^eokei>ven»meadi8iatearTerrUoryatU^  1909-1907, 


State  or  TanltoiT. 


Alftbnma  

Co'orHflo  

Georgia  

nilnols  

Indiana  

Eanaan  

Kentuckv  

llarytana  

lUMBCbUMttfl. 


uca 


8,764 

3,455 

soo 

155 
36 
91 

400 

aoo 

400 
76 


8 
C66 


JMt. 


9,050 
3,419 
500 
155 
36 
00 
400 
300 
400 
135 
W 
8 

no 


9,586 
3,421 
533 
275 
36 
01 
405 
900 
400 
US 
flO 
6 

m 


9,731 
3,419 
531 
300 
48 
81 
403 

aoo 

400 
150 
flO 
6 
666 


9,SS9 
3,799 
350 
309 
28 
83 
405 

aoo 

150 
80 

f 
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State  or  Territory. 


New  Jersey. . .  

New  Mexkw  

New  Y«lfe  

Ohio  

Oklahoma  (ladtoaHlRlMtj), 
PermsylvaniA  


Utah. 

Virgiuiu  

Washington.., 
West  Virginia. 
Wisconsin..... 


Total. 


1908. 


100 

126 
40 

4K) 
2Sti 

4,  an 

1A,613 
228 
74 


1904. 


79^834 


100 

234 

352 
.•).•» 
2S<'. 
42,  ItiS 
2,436 
S04 
4,345 
ZVj 
10,929 
308 
74 


1906. 


100 
3S8 

an 

578 

388 
42,008 
8,«1« 

804 
4,540 

210 
19, 189 

308 
74 


1908. 


1907. 


87,M4 


150 
571 
640 
576 
400 
47.185 
2,731 
684 
4,641 
216 
10,714 
388 
74 


98»901 


150 
806 
640 

eoo 

400 

51.864 
2,806 
884 

5,333 
216 
19.688 
388 
0 


99. 


Number  c/  cote  ovene  in  the  United  States  &n  December  31  of  eatk  fiflh  year,  from  1890 

to  1907. 

1880   12,372  ,  1900   58,484 

1885   20,118  I  1906   87,664 

1890   37, 158    1907   99,680 

1895   45,6G5 

A  statement  of  the  number  of  ovens  in  course  of  construction  at 
the  end  of  each  year  since  1902  is  shown  in  the  follow'inp:  tabU\  It 
is  not  intended  to  show  by  this  the  increase  in  tlie  number  of  ovens 
from  year  to  year,  nor  does  it  include  the  number  of  new  ovens  com- 
jileted  during  any  one  year.  It  merely  exhibits  the  condition  of  the 
mdnstry  as  aboim  by  plants  under  construction  at  the  dose  of  each 
year: 

Number  ef  eoike  wtene  bmOding  in  the  UnOei  Statee  at  tike  doee  i^eoA  year,  190i-1907, 


1902   8,758 

1903   6,175 

1904   4,430 


1905   4,751 

11K)6  4,519 

1907   2,646 


RANK  OF  COKE-PRODUCING  8TATB8. 

In  the  following  table  is  shown  the  relative  importance  of  the 
different  coke-producing  States  and  Territories  durmg  the  last  fire 

years.  Pennsylvania,  in  the  manufacture  of  ooke  as  in  the  pro- 
duction of  coal,  has  luMuled  the  list  since  these  reports  have  been 
published.  West  Virginia  and  Alabama  have  for  the  last  twenty-five 
years  been  rivals  for  second  place,  alternating  frequently,  and  West 
Viisinia  has  held  it  three'  times  consecutively,  in  1905,  1906,  and 
1907,  tlie  first  time  in  six  years  that  either  ^tate  has  done  so.  In 
1907  West  Virginia's  production  of  coke  was  36  per  cent  more  than 
Alabama's,  and  tliis  practically  establishes  West  Virginia  perma- 
nently in  second  place.  Virg^inia  and  Colorado  hold  the  same  relative 
ranks  of  fourth  and  fifth  place  as  they  have  for  the  last  five  spears. 
The  most  important  change  noted  under  the  statistics  for  1907  is  the 
advance  of  New  York  from  eighth  place  in  1906  to  sixth  place  in  1907, 
this  change  being  due  to  the  operations  of  the  hy-pro(hiet  oven  plant 
of  the  Lackawanna  Steel  plant  at  ButValo.  Wisconsin,  by  reason  of 
the  Semet-Soivay  ovens  at  Milwaukee,  advanced  from  thirteenth  to 
seventh  place.  Tennessee  dropped  from  sixth  to  eighth  place,  and 
Massachusetts  from  seventh  to  ninth  place.  Dlinoisy  because  ot  the 
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production  of  the  Semet-Solvay  ovens  at  South  Chicago,  advanced 
from  fourteenth  to  tentli  place. 

In  the  5  leading  States,  i.  e.,  Pennsylyama,  West '\^rginia,  Ala- 
bama, Virginia,  andOolorado,  by  far  the  largerjproportion  of  the  coke 
is  made  in  beehive  ovens.  In  5  of  the  next  6  States,  i.  c.,  New  York, 
Wisconsin,  Massachusetts,  Illinois,  and  Maryland,  practically  all  of 
the  coke  is  made  in  by-product  ovens. 


Rgrnk  of  Ihe  8taUi  and  TerrUoriei  in  pndueHon  <{f  mfee,  190S-i9C7, 


Btaiid  or  Territory. 

IMm. 

liOC. 

IVOo. 

1900. 

1907. 

1 

1 

1 

1 

1 

2 

3 

2 

2 

2 

3 

2 

3 

o 

o 

>) 

4 

4 

4 

4 

4 

6 

5 

5 

5 

5 

16 

U 

14 

8 

6 

15 

IS 

12 

13 

7 

6 

7 

6 

6 

8 

7 

6 

7 

7 

0 

23 

23 

22 

14 

10 

Utoh  

8 

8 

8 

9 

11 

9 

9 

11 

10 

12 

11 

10 

9 

11 

18 

Ohio  

10 

14 

10 

12 

14 

21 

17 

15 

16 

16 

13 

13 

13 

15 

16 

21 

16 

17 

17 

14 

15 

18 

19 

18 

12 

16 

17 

18 

» 

Washington  

18 

18 

20 

21 

20 

19 

20 

21 

22 

21 

Oklubonia  (Indian  Territory)  

17 

19 

19 

20 

22 

Kansas  

20 

22 

23 

23 

23 

Wyoming  

22 

24 

24 

24 

Missouri  

24 
26 

25 

25 

1 

COAL  CONSUMED  IN  THE  MANUFACTURE  OP  COKE. 

The  determination  of  the  ouantitv  of  coal  consumed  in  the  manu- 
facture of  coke  is,  to  a  consiaerable  extent,  a  matt<.u'  of  estimate,  as  a 
lar^e  Quantity  of  the  coal  so  used  is  charged  durectly  into  the  ovens 
from  tlie  mines  witliout  having  been  previously  weighed  or  measured. 
Tlie  only  method  of  ascertaining^  the  quantity  of  coal  thus  used  is  by 
the  amount  paid  to  the  miners  for  minin<i:,  which  is  based  sometimes 
upon  the  measured  l)ushel  or  ton  and  sometimes  by  the  cubical  con- 
tents of  the  mine  car,  all  of  which  standards  are  apt  to  differ  mate- 
rially from  that  of  the  weighed  ton  or  bushel.  There  are  compara- 
tively few  establishments  m  this  country  at  which  the  quantity  of 
coal  made  into  coke  is  accurately  ascertjuned,  tliou<2;h  as  (he  industry 
becomes  better  or<:aiiized  greater  attention  is  lioini;  paid  to  exact- 
ness in  this  regard,  and  year  by  year  the  quan lilies  Uis  presented  in 
the  following  tables  become  more  accurate.  It  is  still  neceosary, 
however,  to  estimate  a  large  quantity  of  tiie  coal  consumed  in  the 
manufacture  of  coke. 

A  considerable  quantity  of  the  coal  which  is  not  run  directly  from 
the  mines  to  the  coke  ovens  is  crushed  and  washed  before  coking. 
In  some  of  such  cases  the  weight  of  this  coal  before  washing  is  given 
approximately.  In  other  cases  the  weight  after  the  date,  pyrite,  and 
other  impurities  have  been  removed  is  reported  for  the  weight  of  the 
coal  rharfred  into  the  ovens.  In  still  ot her  instances  coke  ovens  have 
been  const njcted  cliieU}"  for  the  piiq:)ose  of  utilizing  the  slack  coal 
produced,  in  which  cases  httle  or  no  account  is  taken  of  the  weight 
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of  the  coal.   It  can  readily  be  seen,  therefore,  that  any  statonifiiit  as 

to  the  quantity  of  coal  used  in  the  manufacture  of  coke  is  necessarily 
approxnnate,  out  as  these  differences  appear  from  year  to  year  the 
statistics  as  collected  may  be  accepted  as  sufficiently  accurate  for 
comparative  analysis.  As  has  been  stated  in  previous  reports  of  this 
series,  an  apparent  discrepancy  appears  between  the  statements 
regarding  the  quantities  of  coal  consumed  in  the  manufacture  of  coke 
as  publisned  in  the  cliapter  on  coal  production  and  those  presented 
herewith.  These  discrepancies  are  in  general  due  to  tiie  fact  that  a 
large  quantity  of  coal  is  shipped  to  ovens  at  a  distance  from  the  mine. 
Wniere  this  is  the  case,  the  tonnagie  so  shipped  would  be  included  in 
the  shipments,  the  coal  statistics  dhiowing  only  the  quantity  of  coal 
maflo  into  coke  at  the  mines. 

In  1907  the  total  quantity  of  coal  made  into  coke  was  61,946,901 
short  tons,  while  the  quantity  of  coal  reported  as  made  into  coke  at 
the  mines  which  is  shown  in  the  chapter  on  the  production  of  coal 
was  50,289,82^  short  tons.  This  indicates  that  there  were  11,657,079 
short  tons  shipped  to  points  distant  from  the  mines  before  being 
charged  into  tne  ovens. 

The  quantity  of  coal  used  in  the  manufacture  of  coke,  as  obtained 
for  this  report,  in  the  several  States  and  Territories,  from  1903  to  1907, 
and  the  total  quantity  used  for  each  five  years  since  1880,  are  shown 
in  the  tables  which  follow: 

ma  TarrUoriti,  m  thort  Um, 


SUto  or  Terrttoiy. 


Alnbama.... 
Colorado 

Georgia  

lUlQois  

KansAs  

Kentucky.,,. 
Missouri.  •Jg. 
Montana.... 

NiBW  IfartBO  . 

Ohio. 
Okl'.horaa 
I'ennsyl 

UtjUi  

Virginia  ^ 

Washing  on.., 
Weflt  Virpinlai 
Mftr>-lana..,.i 
^(assach 
Mifhipan 

Ml'lTll>S<itli. 

New  Jersey 
New  York. 
WlBCOOflin., 
Wyoming  « 


TaRltory). 


1808. 


4,483,042 
1, 779,974 
140,086 


1904. 


1006. 


Tqim^U^..   3»,4»,fl86 


30,303 
247,050 
3,004 

82,  1 18 

is,  •■■1:3 

211,4::! 

Ill  I,  INS 

23,  Z24,207 
1,001.306 

73,119 
4,347.100 


1,300,707 


3,yj'., '.78 
1,376,364 
133,310 

8,131 
14,525 
140, 130 

3,815 

78.303 

".tS,K47 
22,4;j2,l)(i4 
718,181 

7(>,0U3 
8,048,888 


3,015,381 


80^081,008 


4.  409,854 

16,821 
0,504 
1M,78;J 
2,551 

ri«,777 
US.  4ij9 

:m  >, 
ij;'i.:tst) 

31,030,340 
862,320 
(f>) 
2,  IS4.:<(-9 
85,715 
6^889.006 


3,333,733 


1000. 


40,830,677 


5,ls4,r,97 
2,  .'.i'»ti,  {91} 
12S,052 

2,  so: 

us,  44.H 

(t 

t«,046 
2«)l,fl00 

437. 567 
ttO.  2V)tj 
34,5(W.  oi:t 
929, 405 

2,296,227 
76,886 


3,881,984 


00,740,874 


1907. 


4.  or?,  296 
2,388,911 
136,031 

5H.?N3 
1 1 . 392 
129,538 
0 

tVs.94S 
44*'..  140 
376. 750 
.  38,616 
39, 733. 177 
825,221 
(f>) 
2,204,720 
85,860 
^080^795 


8,<Uy738 


01,040,109 


eoal  ookad  in  Utah.  » Inoloded  with  Cotondo. 

c  Not  faolddad  In  1907  flgaiM. 

QuantUg  cf  cool  imd  in  tto  mamrfacture  of  cohe  m  th»  Umltd  SUOm  each  /fift 

1880-1907. 


Short  tons. 

1880   5, 237, 741 

1885    8, 071, 126 

1890   18,005,209 

1886   20,848,323 


Short  tona. 

1900   32,113,543 

1905   49,530,G77 

1907  :   61,94«.109 
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QUANTITY  AND  VALUE  OF  COAL  USED  IN  COKE  MAKING. 


The  total  quantity  and  value  of  the  coal  consumed  in  the  manu- 
facture of  coke  in  1906  and  1907,  with  the  quantity  and  value  of  coal 

consumed  por  ton  of  coke  produced,  by  States  and  Territories,  are 
shown  in  the  following  tables.  The  quantity  of  coal  consumed  in 
1907  was  61,946,109  short  tons  against  55,746,374  short  tons  in  1906. 
The  value  of  the  coal  used  in  1907  was  $72,784,851,  compared  with 
$62^32,524  in  1906,  there  being  a  considerable  difference  in  the  value 
as  compared  with  the  quantity.  Tn  1906  the  average  value  per  ton 
of  the  coal  used  wa.s  SI.  12,  and  in  1907  it  was  $1.18,  a  difference  of  6 
cents.  There  was  also  a  marked  difference  in  the  value  of  the  coke 
product,  which  was  $91,608,034,  or  $2.62  in  1906,  and  $111,539,126, 
or  $2.74  per  ton,  in  1907. 


i9oe. 


State  or  TwrttocT* 


Alabamn  

Colors  <lo«,....,. 

Georgia...  

Ulinob  

Indian  Tarrltory. 


EBOtnekj  

Montana  

NewMezloo... 

Ohio  

rennsylvanla.. 
Teniiess<>o.  . ... 

VirKiniii  

WnsliinKtoii... 
^V^^t  Virpinla., 

Murjlanu  

UaMachusetta. 

Michigan  

Ml!inpH<ita. .... 
New  .If^rsey. 
New  York. . ... 

Wisconsin  

Wyoming...... 


Total. 


1007. 


Coal  used 
(short 
tons). 

Total  value 
of  ooaL 

Value  of 
coal  per 
ton. 

Quantity 

of  coal 
per  ton  of 
coke  (short 
tooa). 

Valuo  of 
ciiul  to  a 
tonof  ooka. 

5.1H4..W 

|fi,SS2,102 

$1.27 

1.708 

t2. 160 

2,5<i<>.190 

2,.'»44,f)77 

<m 

1.  762 

1.748 

V2H,052 

]51.t;59 

1.  18 

1..V22 

2.  IS 

ail',  U>3 

Jte.H.a.'il 

2  t.7 

l..<47 

3.fiMi 

K>.2»«i 

124.3is3 

1.305 

1.914 

l.«6 

2,807 

3,306 

1. 177 

1.1  <M> 

1.946 

148,448 

65.fri8 

.44 

2.  IX)-1 

.882 

69.045 

210,615 

3.05 

1.808 

5.514 

261,009 

246,460 

.942 

1.77 

1.667 

437,567 

823,749 

l.SS 

1.488 

2.797 

34,£03,513 

35, 395. r 4 

1.025 

1.496 

1.533 

K29.405 

955.739 

1.028 

1.922 

1  976 

8,29(1,227 

2,251.  !■« 

.'."S 

1  455 

1.42(j 

n,m 

2.015 

1.684 

3.303 

5,822,619 

^W4,9M 

.ne 

L8B7 

L4D7 

2,861,934 

6,j2S,798 

as 

l.»S 

56,746,374 

62,232,524 

1.  116 

1.531 

1.700 

Cdondoa  

QooTgla..  a. ............. ...... 

niinolB  

Kansas  

Keotocky  

Montana  

Now  Mexico  

Ohio  

OklahMttft  (Indian  Tarritory) . 

Ponnayl'vanln  

Tennessee  

Virginia  

Washington....  

WestvTrelnla  

Marylana.  

MnHsachuflCtta..  

Mlchlpin  

Mlime!<nta  

New  .It^rscy  ,  

New  Ynrk  

Wisconsin  


Total   61,946,109  72,784,851 


4,973,296 
3,388,911 
186,081 
a4^868 

iijin 

129,538 
68,948 
446,140 

876,750 
38,615 
38,733.177 
825,221 
8,264,720 
86,880 
6,<»,7W 


3,415,723 


66,656,742 
2,663,433 
167,704 
1,848,410 
14,777 
66,170 
242,327 
618,048 

56,697 
42,732,546 
1,108.820 
2,443,067 
282,821 
S,W7,tt8 


7,906,188 


81.34 
1.07 
1.88 
2.01 
LSO 

.a 

8.61 
1.30 
1.74 

1.47 
1.08 
1.34 
1.08 
2.71 
.88 


8.88 


1.18 


1.646 
1.6BD 
1.816 
1.888 
1.816 
1.088 
1.603 
1.688 
1.302 
2.023 
1.490 
1.765 
1.466 
L660 


LSSl 


1.619 


82.906 
1.788 


8.607 
3.861 
.986 
5.943 

2.339 
2.422 
2.974 
1.619 
2  3r.5 
1.583 
4.472 
l,«8 


&184 


1.798 
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The  followiiig  table  shows  appruxiinately  the  quantity  of  coal  re- 
quired to  produce  a  ton  of  coke  in  1880,  1890,  1900.  and  each  year 
since  1901.   It  will  be  observed  that  during  the  last  tnree  years  tnere 

lias  boon  a  steady  decrease  in  the  consumption  of  coal  per  unit  of 
coke,  due  for  the  most  part  to  the  development  of  by-product  manu- 
facture, in  wliich  the  yield  of  coke  is  considerably  more  than  in 
bediiTe  ovens. 


Coal  reqmnd  to  product  a  ton  qf  coke,  in  torn  and  poundt. 


Year. 

Tons. 

Founds. 

Ymr, 

Tons. 

Pounds. 

1.57 
l.flB 
1.57 
1.67 
1.5C 

:i.l40 

■i,  140 
3. 140 

1903  

1.M 

1.544 
1.537 
1.631 
1.C19 

s,iao 

3,0Sg 
3.074 
3,082 
S,OBS 

mi  

nm...  ,  ,  

not  

am  

YIBLD  OF  COAL  IN  COKB. 


By  ^ield  of  coal  in  coke  is  meant  the  percentage  by  weight  of  the 
constituents  of  the  coal  that  remain  as  coke  suter  the  process  of 
cofaa^  has  been  completed.  During  the  last  few  years  the  aver- 
age yield  of  coal  in  coke  was  reported  about  64  per  cent.  This  is 
believed  to  liave  l)ern  somewhat  excessive.  For  reasons  previously 
stated  in  connof  tion  with  the  quantity  of  coal  made  into  coke  it  is 
not  always  possible  to  obtain  exact  information  on  tliis  point,  as 
in  many  instances  the  coal  is  not  weighed  before  being  charged  into 
the  ovens,  and  the  quantity  consumed  is  largely  an  estimate,  based 
sometimes  upon  the  measured  bushel  or  car  and  sometimes  upcm  the 
cubical  contents  of  the  "iHrry,"  tmA  sometimes  upon  the  amount 
paid  to  the  miner  for  niining  the  coal.  What  has  been  said  in  re- 
g|ard  to  the  decreased  consumption  of  coal  per  ton  of  coke  in  connec- 
tion with  the  preceding  tables,  due  to  a  larger  production  in  by- 
product ovens,  is  also  applicaole  here  in  regard  to  the  increased 
percentage  yield  in  the  last  four  years.  In  1003  the  avernf:^^  percent- 
age \nel<ror  coal  in  coke  for  the  I"'^nited  Stales  was  64.1.  In  1904 
it  had  increased  to  64.8  per  cent;  in  1905  to  65.1  per  cent;  in  1906 
to  65.3  per  cent,  and  in  1907  to  65.8  per  cent.  During  this  period 
the  percentage  to  the  total  coke  product  of  the  by-product  coke 
made  was  in  1903  7.4;  in  1904,  11;  in  1905,  10.7;  in  1906,  12.5; 
and  in  1007.  1 3  75  per  cent.  The  following  table  shows  the  percentage 
yield  of  coal  in  coke  in  each  State  and  Territory"  during  the  last  five 
years,  and  for  the  United  States  each  ten  years  since  1880  and  each 
year  since  1901 : 


Percentage  yield  qfcoalin  coAe,  1909-1907,  by  StaUe  and  Territoriet. 


T » ,  «  .         8tat«  or  Terrllory. 

1903. 

1004. 

1905. 

1906. 

1007. 

GO 

58.6 

58.4 

5&.5 

Cl.O 

&H.3 

ST.  3 

58.2 

5fi.7 

50.5 

.".3 

59.3 

.54.9 

55.1 

,M.  6 

61.3 

74.2 

72.3 

 id's' 

68 

00.5 

55  0 

46.5 

4d.7 

51.4 

49.9 

61.7 

6L2 

64 

fil.9 

M.9 

63 

46.8 

56.3 

60.6 
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Fenmitaft  field  of  coal  m  ooie,  1909-1907,  &|f  &aU»  and  !r«m(ofiM---Cloikti]iiied. 


state  or  Territory. 

1904. 

1905. 

1906. 

1907. 

10.4 

61.7 

fla4 

66.6 

9.4 

Ohio  

68 

66 

60.8 

67.2 

71.8 

45 

45.3 

44.4 

52.2 

'^.4 

65.9 

66.2 

66.3 

66.8 

66.7 

TeuQeflSM......                                    ...  . 

54.  r> 

52.8 

543 

S2.0 

66.6 

63.2 

67.3 

68.6 

06.7 

68.3 

Wmit  Vmrlnln 

62.4 

59 

62 

81.4 

its.s 

vO.  o 

6a6 

110.0 

71.3 

72 

74  7 

72.9 

740 

Totel  BTwago  

64.1 

64.8 

66.1 

66.8 

65.8 

'■  Not  included  lo  1907  flgmw. 


Pvcmtag^  yiOdofcoalin  coke,  1880-1906, 

1880   63  1902   «4.1  |  1906   65.1 

1890   64  1903   64.1    1906   r,.'',  ^ 

1900   63.9  1904   64.8  .  1907   ti5.8 

1901   63.7  t 


CONDITION  IN  WHICH  COAL  IS  CHARGED  INTO  THS  OVSNS. 

In  the  following  tables  will  be  found  a  statement  of  the  omidition 

in  which  the  coal  is  charged  into  the  ovens  in  the  sevonU  States  and 
Territories  for  the  last  two  years,  with  a  r6sum6  of  the  corresponding 
statistics  for  each  five  years  prior  to  1905.  It  has  been  founcf, 
through  several  years  of  experience,  that  in  many  of  tlie  coke-making 
districts  the  quality  of  the  coke  has  been  materially  improved  through 
tiie  washing  of  the  coal  before  being  charged  into  the  ovens.  This  is 
particularly  true  in  regard  to  slack  coal  used  for  making  coke.  Prac- 
tically all  of  the  coal  which  is  reported  as  mine-run  and  which  is 
washed  before  beim;  charged  into  the  ovens  is  crushed  before  wash- 
ing, in  order  to  effect  a  more  satisfactory  separation  of  the  slate, 
pyrite,  and  other  imnurities  which  exist  in  the  coal.  From  two-thirds 
to  three-fourths  of  tne  entire  quantity  of  coal  used  in  coke  making  is 
run-of-mine  coal,  most  of  whicn  (88  per  cent  in  1907)  is  charged  into 
the  ovens  \\Tithout  being  washed.  Another  lesson  wliich  has  been 
learned  through  experience  in  coke  making  in  the  United  States  is 
that  the  coking  process  is  in  many  cases  facilitated  and  a  better 
strength  and  structure  of  the  coke  obtained  when  the  coal  is  disin- 
teirrated  before  being  chnrirorl  into  tlie  ovens,  and  a  large  quantity  of 
the  run-f)f-inine  coal  is  crusiied  or  di.siiitegrated  before  coking  whether 
it  is  washed  or  not.  This  coal  is  not  reported  as  slack.  Ail  of  the 
coal  charged  into  by-product  ovois  is  crushed  before  cokm^.  Par- 
tiall}'  oil  a( count  of  tlie  extraordinary  demand  for  coke  which  pre- 
vailed during  the  first  nine  and  one-half  months  of  1907,  the  quantity 
of  nin-of-mine  coal  which  is  washed  before  beinji  charjrod  into  tne  oven 
shows  a  decided  decrease  as  compared  with  190G.  While  the  demand 
was  at  its  height  the  necessity  for  the  careful  preparation  of  the  coal 
before  coking  was  not  so  pronounced  as  in  years  where  consumers  were 
more  exacting  in  their  raquirements.  It  is  for  this  reason  that  the 
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ouantity  of  unwashed  run-of-mine  coal  charged  into  the  ovens  in  1907 

snows  an  increase  from  34,748,258  short  tons  in  1906  to  41,065,584 
tons  in  1907,  wliile  tlio  fpmntity  of  washed  run-of-niine  coal  shows  a 
deorouse  from  7,377, 4l)o  ^liorL  tons  in  1906  to  5,589,735  short  tons  in 
1907.  It  also  appears  that  while  there  was  an  increase  of  1,415,540 
tons,  or  ^m  7.784,801  short  tons  to  9,200,341  tons  in  the  quantity  of 
unwa-^hcd  slack  used,  tl  r  quantity  or  washed  slack  iiicrojist'd  only 
254,537  tons,  or  from  5,835,912  tons  m  1906  to  0,090,419  tons  in 
1907.  The  total  qii ;iiitity  of  washed  coal  (run-of-niine  and  slack)  used 
in  I9U7  was  11,080,184  tons,  or  19  per  cent  of  the  total  quantity  of 
coal  used,  as  against  13,620,713  short  tons,  or  24.4  per  cent  of  slack 
coal  used  in  1906.  Tliis  indicates  a  decrease  of  5.4  per  cent  in  the 
quantity  of  slack  coal  used  in  1907  ns  compared  with  tlio  prcrodinj:; 
year.  The  unwashed  coal  used  in  1007  amounted  to  50, 20."), 02")  short 
tons,  of  which  41,065,584  short  tons  were  run-of-mine  and  9,200,341 
tons  slack.  The  total  quantity  of  run-of-mine  coal  washed  and 
unwashed  used  increased  from  42,125,661  tons  in  1906  to  46,655,319 
tons  in  1907,  while  the  slack  coal  used  increased  from  13,620,713 
short  tons  to  15.200,790  toas  in  1907. 

Ainon;^  the  more  im])ortant  coke-producing  States  it  is  observed 
that  in  rennisylvania  less  than  10  per  cent  of  the  coal  used  in  1907  was 
slack,  and  that  6.3  per  cent  of  the  run-of-mine  coal  used  in  1907  was 
washed,  as  {gainst  12.6  per  cent  in  1906.  In  We-l  Virginia  nearly 
two-tliirds  of  the  roal  charged  into  the  ovens  is  slack,  and  of  this  less 
than  5  ner  cent  in  1907  was  washed.  In  1006  nearly  10  per  cent  of 
the  slack  coal  made  into  coke  in  West  Virginia  was  washed.  Only  a 
little  more  than  1  per  cent  of  the  run-of-nune  coal  made' into  coke  in 
West  Virginia  is  washed.  In  Alalia  ma  from  40  to  60  per  cent  of  the 
coal  used  is  .slack,  practically  all  of  which  is  washed  before  charging 
into  the  ovens.  Of  the  run-tif-miue  coal  used  in  Alabama  in  1906 
nearly  two-thirds  was  washed.  In  Virginia  all  of  the  coal  made  into 
coke  in  1907  was  reported  as  unwashea,  though  in  1906  10  per  cent 
of  the  coal  was  washed.  In  Colorado  and  Ut  n  h  about  70  per  cent  of 
the  coal  made  into  coke  in  1906  and  1907  was  slack,  and  while  in  1906 
three-fourths  of  this  was  washed,  in  1907  44  per  rent  \\  as  unwashed. 
Ail  of  the  coal  used  in  coke  making  in  New  Mexico  i.s  .",lu(  k,  nearly  all 
of  which  is  washed.  In  Tennessee  the  coal  used  may  be  evenly 
divided  bcstween  run-of-mine  and  slack.  All  of  the  slack  and  most 
of  the  runH]lrmine  is  washed. 

Character  0/  coal  used  in  the  numiifaclwe  0/  coke,  by  mates  aiui  Territories,  iii  1906  and 

1907,  in  short  (dm. 


Ruaot 

mine. 

Slack. 

state  or  Territory. 

TotoL 

UiiwMbed. 

WutMd. 

Unwubed. 

WMhfid. 

1,493,549 

1,810.089 

121.122 

1,7:K),S37 

!S4,597 

4,m, 

703.440 

1.065.353 

7V2,  !xi7 

2,:^*,  196 

0 

26,188 

0 

12s.  052 

261,S70 

0 

0 

110, 2U3 

3f'2. 163 

50,808 

0 

0 

44.484 

9.'.,  J'* 

0 

0 

2,  SOT 

n 

2,807 

1,000 

0 

66, 13'. 

148.448 

12,935 

56,110 

0 

0 

r,ft.  (M3 

0 

0 

0 

21)1,009 

356, 54U 

0 

38,737 

42,:^ 

437.ot)7 

27«471,S00 

3,913,  m 

l,i84,lS2 

l,<7fi,083 

•  lstav4m  Utah. 
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CAaroeter  o/  and  uted  in  ih»  vutnufacture  of  cole,  by  8taU»  and  TerHtmiu,  in  1906  and 

1907 1  tn  Mhort  loiw— Continued. 

lOOa-Oonttirawl. 


1 

1 

Stota  or  Twrltorj. 

1 

lUin  of  mino. 

Slack. 

TotaL 

W  mm  Vf  Odl  I^^A* 

81,825 

800,  esz 

142,843 

1«,906 

920,408 

Vtrglnia  

1,014,290 

228,347 

1,053,581 

0 

2,290.227 

0 

70,685 

0 

6,211 

76,896 

Wert  vBilnia  

Harj^ainTI.  ' 

2,003,483 

0 

3,388,877 

340,289 

5,822,619 

IfMiMAinMttt.... ..........  ...  .  .  ' 

1,915,523 

0 

eai^aoB 

2,861,934 

1 

H748,S68 

7,377.408 

^8S8,9IS 

66^748^374 

1,020,907 

1,697,913 

27,433 

2,227,043 

4.973.296 

%9B6 

676,228 

1,€66,180 

654,640 

2,3SS,91l 

0 

41,000 

0 

95,031 

13*1,031 

0 

194,389 

8,595 

514,983 

0 

0 

11,392 

0 

11,392 

30,632 

0 

0 

98,906 

129,538 

18.648 

60,300 

0 

0 

68,948 

0 

0 

2,498 

443,642 

446,140 

Ohio  .*.  

268,f.37 

45,712 

36,514 

"i.S,  S90 

376,759 

0 

0 

38,615 

0 

38,615 

33,589,751 

2,267,142 

2,566,090 

1,310,194 

39,733,177 

54.397 

386,094 

0 

384,730 

825,221 

1.271,518 

0 

993,202 

I) 

2, -264. 720 

0 

72,268 

0 

2,451,811 

27,067 

3,874,817 

183,100 

6,636,796 

2,044,328 

326,013 

400^202 

646,180 

3,416,723 

TnUi  

t 
• 

5»M0,7» 

<»0BQ^44» 

«1,94MM 

■  Includes  Utah 


In  tlio  following;  table  are  giyen  the  statistics  re<::arding  the  char- 
acter of  the  coal  used  in  coke  mating  for  the  years  1890,  1895,  1900, 
1905,  and  1907: 


CSiamdtr  of  coal  tuedin  (he  mam/aetun  af  UnUedStatet,  1990-2907^  in  Aort 

torn. 


YMf. 

Ban  of  mine. 

Sbudc 

Unwashed. 

14.060.907 
15,609.875 
21. 0(12.  (W 
31.7VT.:{14 
41,005,584 

Washed. 

338,503 
237.468 
1.. 109, 698 
3.  IS7.W4 
6^680,735 

Unwadied. 

2.674,492 
3,052,246 
5,677,006 
S.  196,226 
9,200,341 

Washed. 

M  i  N  1 

931.247 
1,948.734 
4,004,749 
6,363,143 

18,005,209 
20,848.323 
32.113.543 
49,530,677 

OOKE. 
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COKE  MAKING  IN  BY-PRODUCT  OVENS. 

Aooording  to  reports  recttred  from  the  manufactuieia  of  coke  in 

by-product  ovens,  the  total  number  of  this  type  of  oven  completed  to 
the  close  of  1907  ^vn^  3,S92,  »'^'Minst  3,603  in  lOOf),  and  3,159  in  1905. 
The  increase  in  11mi7  over  TjoG  was  289  ovons.  The  production  of 
by-product  coke  in  1907  amounted  to  5,607,899  short  toD3,  as  against 
4,558,127  short  tona  in  190e  and  3,462,348  tons  in  1905.  The  mcreaae 
in  1907  over  1906  amounted  to  1,049,772  short  tons,  or  23  per  cent. 
The  increa^'f^  in  1906  over  1905  was  1,095,770  short  tons,  or  31.6  per 
cent.  Of  the  3,892  ovons  in  1907,  81  wero  idlo,  tlie  idle  ovens  being  25 
Semet-Solvay  ovens  at  Sharon,  Pa.,  and  56  Newton-Chambers  ovens 
at  Pocahontas,  Va.,  which  have  not  been  in  practical  operation  since 
they  were  first  instaUed.  In  1908,  out  of  the  3,603  by-pfroduct  ovens, 
241  were  idle. 

The  production  of  by-prndM^  t  <^nko  in  1907  was  from  3,811  active 
ovens,  the  average  output  from  each  of  which  was  1 ,472  short  tons  of 
coke,  as  compared  with  the  average  production  for  each  oven  in  1 906 
of  1 ,356  short  tons,  and  in  1905  of  1 ,158.8  tons.  The  average  prodno* 
tion  from  beehive  ovens  in  blast  in  1907  wtis  386.8  short  tons,  as  com- 
pared with  373.6  tons  in  1006,  and  365. S  tons  in  1905.  The  quantitv 
of  coal  consumed  in  tin'  manufacture  of  the  5,607,899  tons  of  by-prod- 
uct coke  in  1907  waa  7,506,174  short  tons,  indicating  a  yield  of  coal  in 
coke  of  75  per  cent.  In  1906  the  average  percentage  >ield  of  coal  in 
coke  in  by-product  ovens  was  73.6  per  t  ent  ,  and  in  1905  it  w^as  74.8 

Eer  cent.  This  is  a  much  larger  yield  than  it  is  possible  to  obtain  in 
eehive  ovens,  as  a  portion  of  the  fixed  carbon  in  the  coal  is  unavoid- 
ably burned  in  l)eeliive-ovpn  practic^i,  while  in  the  retort  oven  the 
operation  is  one  of  distillation  only  without  the  admission  of  air,  and 
all  of  the  fixed  carbon  remains  as  coke.  As  previously  shown,  the 
average  yield  of  coal  in  coke,  including  the  output  of  by-product 
recovery  ovens  in  the  Ignited  States  for  the  last  few  years  has  been 
about  65  per  cent,  and  tliis  is  probably  higher  than  the  actual  results 
obtained.  The  increase  in  tne  production  of  by-product  coke  is 
responsiUe  for  the  average  yield  of  coal  in  coke  increasing  in  each  of 
the  last  five  years  from  64.1  per  cent  in  1903  to  64.8  per  cent  in  1904, 
to  65.1  per  cent  in  1005,  to  65.3  in  1006,  and  to  65.8  in  1907. 

At  the  risk  of  being  charged  with  repeating  what  has  already  been 
said,  tiie  writer  again  calls  attention  to  the  tenacity  with  which  coke 
manufacturers  of  the  United  States  cling  to  the  beehive-oven  practice 
of  coke  making  and  to  the  comparatively  slow  increase  which  has 
characterized  the  retort-oven  method  of  manufacture  as  developed  in 
the  T"^nited  States,  particularly  in  the  last  three  of  four  years.  From 
1900  to  1903  there  w^as  a  gratif^nng  condition  shown  by  the  number  of 
ovens  in  course  of  construction  at  the  end  of  each  year,  there  having 
been  betwe«i  1,000  and  1,500  ovens  building  during  these  yeais. 
many  of  which  were  completed  during  the  period.  The  number  or 
b3'-product  ovens  completed  increa.sed  from  1,956  in  1903  to  2,010  in 
1904,  with  832  underconstruction  at  the  end  of  that  year.  Part  of  these 
ovens  under  construction  at  the  end  of  1904  were  completed  in  1905, 
and  some  in  1906^  the  total  number  of  completed  ovens  at  the  close  of 
the  latter  year  bemg  3,603.  The  amotmt  of  new  work  under  way  dur- 
ing the  last  four  years,  however,  has  shown  a  marked  decrease  as  com- 
pared with  the  pieceaing  four  years.   At  the  end  of  1905  there  were 
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only  417  ovens  under  construction,  and  at  tho  end  of  1906  the  number 
of  ovens  im(!rr  construction  was  reduced  to  112.  Some  additional 
new  work  wa^  begun  in  1907,  and  the  number  of  ovens  under  construc- 
tion at  the  close  of  that  year  was  330,  of  which  280  were  the  experi- 
mental plant  of  Koppers  regenerative  by-product  ovens  building  by 
the  lUinois  Steel  Company,  at  Joliet,  III.,  it  beinj^ reported  that  it  was 
•  the  intention  of  the  Ignited  States  Steel  Corporation  to  construct  1 .000 
of  this  type  of  oven  at  Gary,  Ind.,  if  this  experimental  plant  proved 
satisfactory.  The  other  50  ovens  building  at  the  close  oi  1907  are  an 
addition  to  the  United  Otto  plant  at  Hunilton,  Ohio,  doubling  the 
number  of  oTMis  at  that  place. 

When  flic  economics  which  may  be  efTected  bv  the  use  of  the  n  tf^rfc 
ovens  have  been  so  clearly  demonstrated,  not  only  by  the  plants  which 
have  been  constructed  in  the  United  States,  but  more  emphatically 
through  the  much  more  extensive^  deyelomnent  of  by-product  coke 
manufacture  in  Europe,  the  condition  in  the  United  States,  as  shown 
by  the  statistics  for  the  last  four  years,  is  somewhat  difficult  to  under- 
stand. The  economy  sliowri  by  the  hitj:])er  yield  of  coal  in  coke  has 
already  been  referred  to,  and,  a.s  previously  stated,  the  production  of 
coke  in  the  by-product  ovens  of  tlie  United  States  in  1907  amounted 
to  5,607,899  short  tons,  valued  at  $21,665,157.  The  total  value  of 
fay-products  obtained  in  the  manufacture  of  this  coke  wa3  $7,548,071 , 
this  value  and  the  quantity  being  distributed  as  follows: 


Value  of  by-products  obtained  in  manufacture  of  coke  in  retort  ovens  in  1907. 


QiuuBtlty. 

Velne. 

AmmoulA.  snlpluita  or  raduoed  to  equivalent  In  euliiitiAte  poonde. . 

Total  

20,5in,73I 
!53,«)5,793 
126,372,360 

S3, 130.S39 
1,242,530 
3, 174,702 

7, 548,071 

The  gas  included  in  the  foregoing  statement  is  the  "surplus"  not 
consumed  in  the  cuking  process,  and  which  is  either  sold  or  used  at 
manufacturing  establishments  operated  in  connection  with  the  coke- 
oven  plant.  In  a  few  instances  where  the  surplus  gas  is  consumed  by 
the  producing  companies  the  quantity  is  not  measured,  nor  was  any 
value  placed  upon  it  in  the  reports  maae  to  the  Survey.  Tn  such  cases 
careful  est  imates  have  been  made,  based  upon  the  average  surplus  gas 
obtained  from  similar  coals  used  at  ovens  of  the  same  type.  The 
value,  similarly  estimated,  has  been  placed  at  from  10  to  15  cents  per 
thousand  cubic  feet. 

The  coal  consumed  iii  retort  ovens  in  1907  amounted  to  7,506,174 
short  tons.  Tlie  cjuantitv  of  coal  used  in  beehive  ovens  was  54.489.935 
short  tons,  from  all  of  wKieh  the  possible  by-products  are  apparently 
wastiid.  /Wumiu','  that  the  coal  consumed  in  beehive  ovens  was  of 
the  same  average  quality  as  that  charged  into  the  retort  ovens  and 
that  the  prices  would  be  not  less  than  80  j)er  cent  of  those  ruling  in 
.  1907.  the  value  of  recoverable  products  which  were  thus  fipparently 
wasted  hist  vcar  amounted  to  $44,000,000,  a  sum  equal  to  lu  arly  80 
per  cent  of  tbe  total  value  of  all  the  coal  used  in  beehive  ovens  during 
the  year.  At  the  prices  which  prevailed  in  1907  the  value  of  the 
by-products  wasted  in  beehive  coke  ovens  was  a  httle  over  $55,000,000. 
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The  value  of  the  by-products  from  the  retort  OTens  in  1907  was  a 
little  more  than  one-third  the  Yalue  of  the  coke  jiroduoed  in  them. 

It  should  he  remembered,  however,  that  beehive  ovens  are  located 
in  the  coal  niining  regions  and  that  the  cost  of  the  coal  charged  into 
them  represents  only  a  little  more  than  that  represented  by  the 
expense  of  mining  the  coal,  whereas  in  locating  l)y-product  recovery 
plants  provision  must  be  made  for  utilizing  or  marketing  the  by- 
producfs.  It  is  for  this  reason  that  in  the  much  larger  number  of 
cases  the  recovery  plants  are  established  near  the  larger  cities  and  at 
considerable  distances  from  tlie  mining  regions,  and  the  expense  of 
transportation  is  added  to  the  niining  cost  of  tne  coal.  Hence  it  is 
that  the  value  of  the  7,506,174  tons  of  coal  charged  into  by-product 
ovens  in  1907  was  $15,920,017,  or  over  $2  per  ton,  while  the  54,439,935 
tons  of  coa]  iisfnl  in  beehive  ovens  was  S56.Sr>4,834,  or  $1.05  per  ton. 
It  must  also  be  rememberetl  that  the  original  cost  of  installation  for 
a  by-product  recovery  plant  is  from  4  to  5  times  that  of  a  beehive 
plant  of  equal  capacity.  These  disadvanta^  are  in  turn  partly 
offset  by  the  higher  percentage  yield  of  coke  m  the  retort  ovens  and 
a  lower  delivery  charge  on  the  coke  produced.  In  the  case  of  beehivf^ 
coke,  railroad  transportation  expense  is  borne  by  the  coke,  while  in 
retort  oven  practice  all,  or  nearly  all,  of  the  freight  charge  is  borne  by 
the  coal. 

The  total  value  of  the  5,607,899  tons  of  by-product  coke  produced 

in  1907  was  $21,665,1-57,  an  average  of  S.f.sn  per  ton.  The  value 
of  the  35,171,665  tons  of  beehive  coke  made  in  1907  was  $89,873,909, 
or  $2.56  per  ton.  If  we  consider  that  the  difference  in  the  value  of 
the  by-product  coke  and  beehive  coke  was  due  only  to  the  difference 
in  freight  charges,  then  the  total  value  of  the  entire  product  of  beehive 
coke  made  in  1907  would,  if  made  in  retort  ovens  close  to  the  mar- 
ket, have  been  worth  $135,750,000.  Add  to  this  the  vidnp  of  the 
by-products  that  should  have  been  recovered  of  $44,000,000,  at  80 

Eer  cent  of  the  market  price  in  1907,  the  total  value  of  the  coke  and 
v-producte  would  have  amoimted  to  nearly  $180,000,000  instead 
or  the  value  of  $89,873,969  for  the  beehive  coke  alone.  The  value 
of  the  coal  charged  into  these  ovens  would  have  l)een  S10S,S79,S70 
instead  of  §56.804,834.  Carrying  the  hypothesis  further,  the  differ- 
ence between  the  value  of  the  coke  and  oy-products  if  the  coal  had 
been  coked  in  retort  ovens  and  the  value  of  the  coke  alone  from 
the  beehive  ovens  was,  say,  $90,000,000.  From  this  should  be 
deducted  the  difference  between  what  the  value  of  the  coal  would 
have  been  at  retort  ovens,  and  what  it  was  at  beehive  ovens,  i.  e., 
$52,000,000.  TJie  remainder  ($38,000,000)  less  tlie  dilTerenec  in 
operating  expenses,  wear  and  tear,  interest  on  capital,  etc.,  may  be 
GODsideTeid  as  approximately  the  actual  net  loss  in  value  as  the 
result  of  beehive  coke  production  compared  with  by-product  coke 
practice  in  1907. 

One  of  the  reasons  that  has  been  given  for  the  apparent  lack  of 
progress  in  retort  oven  building  in  the  last  four  years  is  the  lack  of 
profitable  matkets  for  the  by-products  of  coal  tar^  and  this  has  con- 
tributed to  the  backwardness  of  the  United  States  m  the  development 

of  the  chemical  industries  depending  upon  coal  tar  as  a  raw  material, 
and  yet  this  country  is  importing  coal  tar  products  to  the  value  of 
several  million  dollars  annually.  It  is  also  well  known  that  the 
development  of  the  coal-briquetting  industry  has  been  retarded 
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because  of  the  lack  of  assurance  of  a  satisfactory  supply  of  suitable 
coal  tar  pitch  for  binding'  mtiterial,  and  there  is  also  an  increasmg 

demand  for  crcosoting  oils  for  the  presorration  of  liinber. 

Tliero  does  not  appear  to  l>e  any  trfiii})le  in  disposing  of  the  ammo- 
nia, for  wliich  a  good  demand  exists,  and  the  i)racticabilitj  of  long 
distance  transmission  of  the  gas  has  been  successfully  demonstrated, 
thus  insuring  markets  for  the  surplus  of  this  retort-oyen  product. 
The  United  Otto  oven  plant  at  Camden,  N.  J,,  is  distribtttiDg  gas  to 
Plainfield,  New  Brunswick,  and  other  cities  and  towns,  the  maxi- 
mum distance  being  S3  miles. 

At  the  present  time,  when  the  conservation  of  the  natural  resources 
of  the  United  States  is  being  so  earnestly  discussed,  this  matter  of 
waste  in  coke  manufacture  is  one  which  might  well  be  given  serious 
consiflorntion. 

The  iirst  plant  of  by-product  ovpns  built  in  the  l"^nitpd  States  was 
one  of  12  Semet-Solvay  ovens  at  Syracuse,  N.  Y.  It  was  completed 
in  1893,  and  the  production  in  that  year  amoimted  to  12,850  tons. 
This  plant  has  since  been  increased  to  40  ovens.  The  first  plant  of 
United  Otto  ovens  was  constructed  at  JohnstowTi,  Pa.,  and  consisted 
of  60  ovens  operated  in  connertion  \vith  the  (now)  Cambria  Steel 
Company.  The  main  differenc^e  in  these  two  t}'pes  of  oven  lies  m 
the  arrangement  of  the  Hues  for  the  combustion  of  the  gases  used  in 
heating  them.  In  one  the  flues  are  vertical  and  in  the  other  they 
are  horizontal.  Most  of  the  by-product  ovens  constracted  in  this 
country  have  been  one  of  these  two  designs.  At  the  close  of  1907 
there  were  1,270  Semet-Solvay  ovens  in  operation,  with  25  idle;  of 
the  United  Otto  type  there  were  2^02  completed  ami  50  building. 
In  addition  to  these  there  were  387  Kothbeig  ovens  in  operation  dur- 
ing the  year,  but  no  new  ones  of  this  type  were  under  constnietion. 
There  were  also  1  !')2  Newton-Chambers  ovens  in  operation  at  Vin- 
tondale,  Pa.,  dunng  1!»07,  but  no  by-products,  except  of  an  experi- 
mental character,  were  obtamed.  The  plant  of  56  Newton-Chambers 
ovens  constructed  at  Pocahontas,  Va.,  nas  not  been  in  operation  for 
several  years. 

In  the  following  table  is  shown  the  record  of  by-product  coke 
making  since  1893,  when  the  first  plant  was  established  at  Sjrracuse, 
N.  Y.: 

Rteord    bj/'produtt  cokt  nuMing,  189S-J907. 
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In  the  following  table  is  shown  the  record  of  by-product  coke 
ovens,  by  States,  at  the  close  of  1903-1907: 

RtooHdufbff'pniiiui  omm,  ty  tftote,  1908-1907, 
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The  distribution  by  States  and  by  kinds  of  bv-product  ovens  built 
and  building  ia  the  United  States  at  the  close  or  1907  is  shown  in  the 
loUowinsf  table: 


KxTids  of  by-product  coke  avent  buiU  <m^b^dv^  in  the  United  States,  by  State*,  at  the 
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flfiDdodes  the  Otto-Uoflmann  and  tichnlewind  type*. 
kKoppen*  ngMMimtlTe  ovens. 


The  following  table,  originally  compiled  by  Mr.  Albert  Ladd  Colby, 
has  been  revisml  by  Mr.  C.  G.  Atwater,  of  the  United  Coke  and  Gas 
Company,  Whitehall  Building,  New  York  City,  and  by  Mr.  W,  H. 

Blauvelt,  of  the  Semet-Solvay  Company,  Syracuse,  N,  Y. 

This  table  shows,  in  addition  to  the  number  of  ovens  at  each  by- 
product oven  phint  in  the  United  States  and  Canada,  the  uses  to 
which  the  coke  and  gas  are  put,  the  dates  tlie  plants  were  put  in  oper- 
ation, and  other  interesting  information  regarding  their  construction 
and  operation.  The  statement  includes  also  the  garba^^e-carbonizin^ 
plant  of  Semet-Solvay  ovens  at  Boston,  Mass.  Tliis  plant  was  origi- 
nally planned  for  400  ovens,  but  onlv  7  were  completed.  The  plant 
has  since  been  partially  wrecked  by  lire  and  has  been  dismantled. 
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IMPORTS  AND  EXPORTS. 

The  following  table  gives  the  Quantity  and  value  of  coke  imported 
and  entered  for  consumption  in  ttie  United  States  from  1902  to  1907, 
inclusive.  In  the  report-s  of  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Commerce  aad  Labor,  from  which  these  figuree  are  obtamed, 
the  quantities  are  expressed  in  long  tons  of  2,240  pounds.  These 
have  been  reduced  to  sliort  tons  in  order  to  make  them  conform  to 
the  standard  unit  of  this  report. 

Coke  imported  and  entered  for  eeemanpHion  la  the  United  SUUee,  1902-1907 ,  in  tJwrt  tone, 

1002   140,489   $423,775  (  1905    203.112  $796,545 

iy03   142,776     437,626  j  1906   147,  »19  670,150 

1904   180,865    648,621  |  1907   136,968  696,366 

The  quantity  of  coke  exported  from  the  United  States  has  increased 

each  year  since  1900.  The  exports  for  the  last  six  years  are  shown 
in  the  following  table,  the  quantities  in  this  case  also  being  reduced 
to  short  tons: 


Coke  expoftadjrom  the  United  StaUe  einee  190t,  tn  Aort  tone, 

590   $1.785, 188  I  1906                        070.030  $2,243,010 

2, 091, 876    1906                       867, 013  2,  753, 651 

2,811,401 


1902  

1903   40<j,351 

1904  686^861 


1907   979,652  3,206^793 

The  fbllowhig  table  shows  the  rahie  of  the  coal-tar  products 
imported  into  the  United  States  and  the  duty  paid  thereon  in  each 
year  since  1896,  inciusiTo: 
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PRODUCTION  OF  COKB»  BY  STATES* 

ALABAMA. 

For  a  quarter  of  a  century,  from  1880  to  1005,  Alabama  and  West 

Vir^mia  were  close  rivals  for  second  place  in  the  rank  of  coke-pro- 
ducmp^  States,  nnd  during  the  last  five  years  of  that  period  eacli  State 
held  the  place  alternately.  During  tlie  la.st  throe  years  West  Vimnia 
has  outranked  Alabama,  and  as  in  1907  the  production  of  West 
Virginia  exceeded  that  of  her  rival  hv  over  1 ,000,000  tons,  or  about 
33  §  per  cent,  it  would  appear  that  Alabama  can  no  longer  aspire  to 
the  nnnor.  The  effect  of  the  mono!  my  disturbances  in  October,  1907, 
was  folt  in  Alabama  more  seriously  than  it  was  in  Wo'^t  Virginia, 
and  while  West  Virginia's  production  increased  substantially, 
Alabama's  fell  off  slightly,  from  3,034,501  short  tons  in  1906  to 
3,021,794  tons  in  1907,  a  loss  of  12,707  short  tons.  Owmg,  however, 
to  the  abnormally  high  price  which  prevailed  during  the  fifst  part  or 
the  year,  the  value  or  Alabama's  coke  product  increnseci  from 
^8^177,899  in  1906  to  S9,21 6,194,  a  pain  of  $738,295,  or  8.7  per  cent. 

The  advautm'e  jjossessed  by  Alabama's  coke  manufacturers  over 
those  in  West  virgmia  is  in  toe  home  market  for  the  product^  flJid 
this  is  shown  by  the  fact  that  while  West  Virginia's  coke,  which  is 
certainly  of  as  f^ood  quality  as  that  of  Alabama,  sold  for  an  average 
of  S2.;>6  por  ton  during  1907,  Alabama's  sulci  for  an  aA'erage  of  So. 05, 
and  wlRreas  West  Virginia's  production  exceeded  Alabama's  by  over 
1,000,000  tons,  the  vtuue  of  West  Virginia's  product  exceeded  that 
of  Alabama's  by  only  $500,000. 

There  were  43  coko-raaking  establishments  in  Alabama  in  1907,  an 
increase  of  1  over  1906.  The  total  number  of  ovens  increased  from 
9,J31  m  1906  to  9,889  ha  1907.  The  43  establisiuuents  included  6 
with  a  total  of  715  ovens  that  were  idle  during  1907,  as  compared 
with  the  same  number  of  establishments  and  1,211  ovens  idle  in  1906. 
There  were  50  new  beehive  ovens  Irailding  at  the  close  of  1907, 
asainst  160  at  the  close  of  1006.  There  wero  2  by-product  recovery 
plants,  with  a  total  of  280  ovens,  all  of  which  were  operated  during; 
1907.  The  production  of  coke  m  Alabama  in  1880,  1890,  1900,  and 
from  1903  to  1907.  is  shown  in  the  foQowing  table: 

SUUiilics  oj  the  mani^factwe  of  coke  in  Alabavuit  1880-1907^ 


1880. 
1880. 
IWO. 
1903. 
19M. 
1905. 
1906. 
1907. 


Estab- 

llsh- 
meou. 


i 

20 
30 
39 
43 
42 
42 
43 


Ovens. 

Coal  used 

Ook« 

produced 
(short 
unu}* 

Total  value 

Value  of 
coke  at 
ovens, 
per  ton. 

Yield  of 
coal  In 
c^ke^pey 

BuUt. 

BiiUd- 
Ing. 

(abort 
tons). 

of  eokf  at 

ovens. 

316 
4,806 
0,529 
8,704 
9,059 
9,586 
9, 731 
«l^,8i« 

100 
371 
fJS) 
381 
440 
150 

IH) 

50 

106,283 
1,800,004 
3,582,547 
4,483,942 
3,996,578 
4, 409,854 
6, 184,597 
4,973,290 

00,781 
1,072,942 
2,110,837 
2,093,497 
2,340,219 
2,576,980 
3,034,501 
3,021,  7»4 

$183,003 
2,580,447 
6,629,423 
7,6^2,528 
5,710,413 
7,640,957 
8,477,899 
9,216,194 

taol 

Z41 

2.67 
283 
2.44 

Z97 
2.79 

ao& 

sr 

69 

68L9 

00 

5&6 

5S.4 

58.6 

61 

A  considerable  increase  is  noted  in  the  quantity  of  coal  washed 
before  coking  in  1907  as  compared  with  1906,  and  tms  is  particularly 
noticeable  in  the  quantity  of  slack  coal  used  for  coking.  In  1906 
the  quantity  of  washed  slack  used  was  1,759,837  short  tons,  while  in 
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1907  the  quantity  of  slack  washed  was  2,227,043  tons.  The  total  quan- 
tity of  washed  coal,  including  mine  run,  was  3,924,956  tons,  as  com- 
pared with  3,569,926  tons  in  1906.    The  unwashed  coal  ui  1907  was 

1,020,907  sliort  tons  of  mine  run  and  27,433  tons  of  slack,  as  com- 
pared with  1,493|549  tons  of  mine  run  and  121,122  tons  of  slack  in 
1906. 


Chatader    canA  uMtf  m  lie  mom^adim  q^eob  In  AUhama^  1890-190^,  in  «jlorf  ton*. 


Y«ftr. 

Run  of  mine.        i  Slack. 

Totel. 

UnwMliad. 

WMlMd. 

UnwMhad. 

vm.  

1,208,020 
1,729,882 
1, aw,  450 
(■.7i),271 
l,297,37t> 
1,493,540 
1,020,907 

206,106 
32,068 
106,  il8 

123.  m 

l,21tf,3r7 
1,635, 170 
2,522,046 
2, 402,702 
1,864.654 
1,759,837 
2,227,043 

1,S;<)9,9<"4 

2,  l.'.'*.  I(i5 

3.  .'■02.  rA7 
4,4iS3,942 
3,996,578 
4,409.854 
6,  ls-i,,W 
4,973,296 

152,077 
002,446 
922,864 
1,247,924 
1,810,089 
1,097,913 

UM  

W05  

741 

IW.  

121,  i22 
27,433 

COLORADO  AND  UTAH. 


The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah 

are  combined  in  order  not  to  divulge  individual  operations,  there 
being  hut  two  establishments  in  Utan,  both  of  wliicn  are  o\^-nrd  by 
one  company.  TIip  production  of  tlie  two  States  in  1907  ainountcd 
to  1,421,579  sliort  ton.s,  valued  at  $4,747,436,  against  l,45o,905  short 
tons,  valued  at  $4,504,748  in  1906,  indicating  a  decrease  of  34,326 
short  tons,  or  2.36  per  cent  in  quantity,  and  a  gain  in  value  of 
$242,688,  or  5.39  per  cent.  The  average  price  per  ton  advanced 
from  .S:i.09  in  1906  to  S3.34  in  1907. 

One  new  establishment  was  completed  in  Colorado  in  1907.  increas- 
ing the  total  for  the  two  States  from  17  to  18,  and  the  total  number 
of  ovens  from  4,103  to  4,683  in  1907.  One  establishment  of  23 
ovens  wtis  idle  both  in  1906  and  1907. 

Tlie  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah 
in  1880,  1890,  19U0,  and  for  the  last  Hve  years  are  shown  in  the 
following  table: 

SUtlutieM  qf  the  moni^oeture    cokt  in  Colorado  wd  Utah,  1S80-1907. 


Tmt. 


im. 

1800. 
19Q0. 
1903. 
1904. 

tm, 

19m'. 


Estab- 

lisb- 
meDts. 

0v«t)t. 

BuUt. 

Build- 
ing. 

1 

300 

00 

8 

916 

80 

14 

1,092 

0 

18 

3,950 

0 

17 

3,923 

0 

17 

3,026 

150 

17 

4,103 

260 

18 

4,683 

60 

t... 


omI  tiaed 
(stiort 
tona) . 


51,891 
407,023 
997,861 
1,776,974 
1,376,354 
2,368,365 
2,566,196 
2,388,911 


Coke 
producod 
(short 
um). 

Total  value 
of  coke  at 
ovens. 

Value  of 
coke  at 
oveas,  ; 
per  ton. 

2&,S68 
246,766 
618,755 
1,063,840 
789,060 
1,378,824 
1,466,906 
1,421,679 

tl 45,226 
950,246 
1,746,732 
3,089,783 
2,590,251 
4,157,517 
4,504,748 
4,747,436 

S6.68 

3.90 
2.82 
2.93 
3.28 
3.02 

ao9 

3.34 

Yield  of 
coal  In 

coke (per 
cent). 


60 
62 

59.3 
67.3 
58.2 
56.7 
69.6 


For  several  years  prior  to  1906  ]>ractically  all  of  the  coal  used  in 
the  manufacture  of  coke  in  Colorado  and  Utah  was  slack,  a  large 
proportim  of  which  was  washed  before  being  chaiged  into  the  ovens. 
In  1906  there  were  708,306  tons  of  run-of-mine  coal  used,  of  which 


960 


MIKEBAIi  BE80UBGES. 


703,440  tons  were  washed.  In  1907  the  nm-of-miiie  coal  used 
amounted  to  679,182  tons,  of  which  676,226  UmB  were  washed.  The 
alack  coal  used  m  1907  amounted  to  1 .709.729  tons,  of  which  654,5^ 
tons  wore  washed  and  1,055,189  imwashoci. 

The  character  of  tlie  coal  used  in  the  nianiifaeturc  of  coke  in  Colo- 
rado and  UUh  in  1890,  1895,  1900,  and  from  1903  to  1907  is  shown 
in  the  following  tahle: 


VMndar    ooal  uted  in  the  taanufaetwre    «ol»  v^  Colondo  and  VuAt  1S90-J907, 


Ymt. 

— ■  ■■■  —  ■ . — 

StniMifrinliM. 

1  Slaek. 

Washed. 

Unwashed. 

Wasbad. 

36,068 
110,868 
2»,311 
0 
400 
0 

4,866 

a,9M 

0 

0 

0 
0 
0 
0 

708,440 
676,226 

a(»5,0E23 
453,597 
316,527 
504,584 
745,450 
601,982 
1,066,853 
1,065,188 

0 

7,119 
452,022 

1,182,800 
630,504 

1,676,383 

m,m 

664,640 

431,081 
580,584 
087,881 
1,776,«r4 

1,376.854 
2,368,366 
2,888,188 

im  

OBOROIA. 


Dade  County,  in  the  extreme  northwestern  comer  of  Georgia,  con- 
tains a  small  area  of  the  Walden  Ridjsrc  (TenTie*?see)  coal  hasin,  and 
a  portion  of  the  adjoining  county  of  Walker  is  underlain  hy  an 
extension  of  the  Lookout  Mountain  beds  of  Alabauia.  Coal  nunine 
on  ouite  an  extensiYe  scale  is  carried  on  in  hoth  counties,  and  a  good 
^rade  of  ooke  is  made  from  the  slack  coal  produced  in  mining.  The 
iron  furnaces  in  and  near  Chattanooirn.  Tenn.,  supply  the  principal 
market  for  the  coke.  All  of  the  coal  used  in  coking  was  washed 
before  being  charged  into  the  ovens. 

The  coke  production  of  Georgia  in  1907  amounted  to  74,934  short 
tons,  valued  at  $316,371 ,  against  70,280  short  tons,  valued  at  $277,921 
in  1906,  indicating  an  increase  in  quantity  of  4,654  tons,  or  6.62  per 
cent,  and  of  .S37,450  or  13.5  per  cent  in  vnhie.  The  average  price 
per  ton  was  advanced  from  $2.81  in  1904  to  S3. 18  in  1905,  to  $3.95 
in  1906,  and  to  $4.21  in  1907.  There  are  only  two  establishments 
in  the  State,  hoth  of  which  have  heen  in  operation  since  1900,  though 
SO  ovens  of  one  estabhshment  were  idle  during  November  and  Decrad- 
ber  of  1907,  follovsing  the  depression  in  the  iron  trade. 

The  statistics  of  coke  production  in  Georgia  in  1880,  1890,  1900, 
and  from  1903  to  1907  are  shown  in  the  following  table* 

SttOitHet  <^Ute  mami^aeture  pfeoike  tn  OwgiOf  18Bf>-19(r' 


Year. 


ISSO. 
1890. 
1900. 
1903. 
1904. 
1905. 

im. 
ma. 


Estab- 
lish- 
ments. 


Ovena. 


Dalit. 


140 

300 
480 
500 
500 
533 
531 
880 


Build- 
ing. 


40 

0 

0 
0 
0 
0 
0 
0 


Coal  used 
(short 
Moa). 


63,402 
170,  :»R 
140,988 
140,086 
132,270  i 
119,0:» 
128,052 
188,081 


Cnk©  ^r«»«i  ^oi.u>'  Value  of 

pro.iiued  coke  at 

(short  I  **'„*52ljf.*'  1  OT«li, 
tons). 


38,041 
102,233 
73,928 
85,546 
75,812 
70,593 
70,^ 
74,084 


:<i>s,.v,i 

224,260 

2n,«i 

818,Sn 


t2. 15 
1.48 
2.86 
4.31 
2.81 
3.18 
3.05 
481 


Yield  of 
colli  In 
poke  (per 


60 

CO 
l>2.  4 

57.3 
50.8 
54.9 
88wt 
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ILLINOIS. 


The  operatioiiB  of  the  160  Semet-SolvaT  orais  at  South  GhicagOi 
mention  of  which  waa  made  in  the  report  for  1906,  hare  given  Illinois 

somo  prominence  as  a  coke-manufacturing  State.  althoii^Ii  the  coal 
used  IS  (IrawTi  froni  tiie  mines  of  Fayette  County,  West  Virginia, 
and  not  from  the  mines  of  Ulinois.  In  1907  Illinois  ranked  tenth 
among  the  coke-producing  States,  with  a  total  output  of  372,697 
short  tons,  Taluea  at  11,737,464,  against  268,693  short  tons,  Talued 
at  $1,205,462,  in  1906,  and  10,307  tons,  valued  at  $27,681,  in  1905. 
There  was  one  other  plant  besides  the  Semet-Solvay  ovens  at  South 
Chicago  wiiich  produced  coke  in  1907.  This  was  the  Gallatin  Coal 
and  Coke  Company  at  Equality,  which  made  coke  in  Belgian  ovens 
from  Illinois  eoal.  There  were  at  the  close  of  the  year  Koppers 
regenerative  by-product  ovens  under  construction  at  Joliet  by  the 
Illinois  Steel  Company.  It  is  anticipated  that  these  ovens  will  be 
completed  and  in  operation  before  the  close  of  1908. 

The  statistics  of  the  manufacture  of  coke  in  Illinois  during  the 
last  four  years  are  shown  in  the  following  table: 

StaHUia  of  the  mamt/aclure  of  coke  in  1904^1907. 


Tmt. 


Own*. 


BWOtB.!  Bollt. 


Bond- 
ing. 


m  0 

309  0 
•  309  »a» 


Coal  OKd 
(alunt 
vou). 

Cokr 

produced 
(short 

iODS). 

Total  vtf 00 

VjiI'I.-  (■:■[ 

per  1  n:,. 

Yield  of 
coal  iii 

coko  (per 
oeot). 

16,821 
110,168 

4,438 

10,307 

to,gs3 

27.681 

?'J  2 ) 

4.48 
496 

54.6 
61.3 
74.2 

190 


^^yppen  regeoeratlve  by-prodOOt  OVHM. 
KANSAS. 


Hie  coking  industry  of  Kansas  is  of  comparatively  small  inopor- 
tance  and  depends  for  its  existence  upon  the  limited  demand  of  the 
zmc  smelters,  which  do  not  require  a  nigh  grade  of  coke.   In  fact,  all 

of  the  coke  made  in  the  State  is  at  ovens  operated  in  connection  with 
the  zinc  works,  the  coal  bein^:  slack  obtained  from  the  mines  in  the 
vicinity  of  Pittisbure,  and  all  of  which  is  used  unwaslied.  The  plant 
of  50  ovens  at  Cokedale  has  not  been  in  operation  during  the  last  four 
or  five  years.  There  were  6  establishments  with  a  totfu  of  83  ovens, 
all  of  which  made  coke  in  1 907,  except  the  plant  at  Cokedale.  One  of 
the  establishments  consisting  of  10  ovens  made  coke  in  the  early  part 
of  the  year  but  was  abandoned  in  November.  The  production  of  the 
Statej  which  had  decreased  steadily  from  20,902  tons  in  1902  until  in 
1906  it  amounted  to  only  1,698  tons,  increased  to  6,274  tons  in  1907. 
The  production  in  1890,  1900,  and  since  1903  has  been  as  follows: 

Statiftics  of  the  mam^aOure    eot$  in  Kantu,  1880-19(17. 


Year. 


1880 
MM 

ItOO 

1903 
1904 
1005 
1906, 


K  St  ab- 
Itsh- 
mcntfi. ' 


Ovans. 


Built. 


I 


BuQd- 
Ing. 


6 
68 
91 
91 
91 
91 
81 


Conl  uiied 
(abort 

iOM). 

Coke 

piodooed 
(Aort 

iODB). 

4,  SOO 

21,  m< 

10,  m 

30,603 
14,S2S 
6,504 
2,807 

11.  a9s 

3,070 

H.l'.M 
0,40) 
4,425 
1,608 
9^274 

Total  vnlue 
of  coke  ot  I 

I 
I 


Value  of 
coke  at 
ovens, 
per  ton. 


Yield  of 
conl  In 

coke  (por 
cent). 


16,000 

lir, 

.Vl,?-'l 
23,4i40 
13.818 
4,101 
19,897 


$1.95 
■2.  .37 

2. 

3.54 
2.48 
3, 12 
2.42 
9.14 


64 

46.5 
65 

68 

m.6 
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KENTUCKY. 

Kentucl^  is  the  only  one  of  the  United  States  whose  coal  suppHes 
are  drawn  from  any  two  of  the  great  fields.   The  eastern  counties  of 

the  State  are  underlain  by  the  coal  measures  of  the  Appalachian  sys- 
tem, wliile  the  southern  extremity  of  the  Eastern  Int( nor  or  Illinois- 
Indiana  held  is  worked  extensively  in  the  western  part  of  Kentucky. 
Coke  is  made  from  coal  mined  in  both  the  eastern  and  the  western 
parts  of  the  State,  and  although  the  coals  of  the  eastern  counties  are 
in  large  part  included  among  the  coking  coals  of  the  Appalachian 
field,  ana  altli<)u<:h  little  or  no  coke  is  made  from  the  coals  of  the 
Eastern  Interior  liekl  in  Illinois  or  Indiana,  more  than  half  of  Ken- 
tucky's coke  output  is  made  in  the  western  part  of  the  State. 

There  are  6  coking  establishments  in  Kentucky,  4  of  which  made 
coke  m  1906  and  1907,  the  same  plants  being  idle  m  both  years.  The 
2  idle  plants  consist  of  54  ovens.  Onr  establishment  of  200  ovens 
was  idle  during  the  f^'eater  part  of  the  yonr,  and  the  production 
decreased  from  74,064  tons  m  1906  to  r)7,()()8  tons  in  1907.  The 
value  decreased  from  $169,846  in  1906  to  $157,288  in  1907.  The 
average  price  per  ton  adyanced  from  $2.29  in  1906  to  $2.35  in  1907. 

The  production  of  coke  in  Kentucky  in  1880, 1890,  1900,  and  from 
1903  to  1907  is  shown  in  the  following  table: 


Kstab- 
Usb- 
mcnt*. 

Omu. 
Built.  ]  X""' 

Coal  used 
(abort 
tons). 

Coko 
produced 
(abort 
tona). 

Total  value 
olookeat 
ovcna. 

Value  of 
coke  at 
oveoa, 
per  ton. 

TUdot 
OOAllB 

ooke  (pu 
cent). 

1880  

"""5 

45 

0 

7,206 

S2.S8 

50 

1890  

9 

175 

103 

24,372 

22,19! 

1.80 

51 

1900  

5 

458 

3 

190,268 

9<i,^ 

235,o<jA 

2.47 

50.2 

1903  

7 

499 

0 

2-17,  «50 

115,302 

305,3:^ 

2.65 

46.6 

1904  

7 

499 

0 

140.139 

64,112 

138,226 

2.15 

45.7 

1905  

6 

495 

0 

154,783 

79,487 

159,659 

2.01 

51.4 

1906  

6 

0 

148,448 

74.004 

169,846 

2.29 

49.9 

6 

mm 

07,068 

1«7,288 

2.U 

MISSOURI. 

Coke  making  in  Missouri  has  never  been  much  of  an  industry^  and, 
as  in  Kansas,  has  boon  limited  to  the  coking  of  a  small  quantity  or 
Pittsburqr  (Kansas)  shtck,  the  coke  bein^  nsed  at  the  zinc  smelters  in 
connection  with  wliich  the  ovens  were  operated.  One  of  the  two 
small  plants  with  which  the  State  has  heen  credited  during  the  last 
five  years  was  abandoned  in  1907,  and  the  other  one  was  idle  in  1906 
and  1907. 

The  statistics  of  production  for  a  series  of  years  has  been  as  follows: 
StatuHes    the  mam^aeture  qf  coke  in  IHnowi,  iSST-lfHff. 


i:<tai.- 

'  lish 


mi 
iwo 

19D0 
I«tt 
1004 

1905 

1906 
1907 


iiuUt. 


4 

ID 
10 

8 
8 
6 
6 
6 


iiuiiJ- 
ing. 

0 
0 
0 
0 
0 
0 
0 
0 


I  short 
lorn), 

'I,  v.i\ 
■■i.  77  ", 

3,815 
3,551 
0 
0 


Coko 
prti'lticiHl 
(short 
tona). 

1 , 
■J. 

0 
0 


I'otiil  vtUuft. 
of  ooke  at 
OT«na. 


II, 'J  40 

797 

fi,  115 
4,072 
0 
0 


^"fllllo  of  Ylold  of 
coko  lit     rojil  In 

ovens.  cx>ke  ({x-.r 
l>cr  toti.'  cent). 


\.r,\ 
■1. 

3.  ir. 

2.  so 


06 
W.3 
fil.2 
64 

••0 
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MONTANA. 

Que  sew  establiflhiiient  ma  added  to  the  coke-manufacturing 
pUmts  of  Montana  in  1907,  incteasing  the  number  from  4  to  5.  There 
was,  however,  no  production  at  the  new  establishment,  not  being 
entirely  completed  ocfore  the  end  of  the  year,  and  two  of  the  other 
plants,  wilh  a  total  of  100  ovens  each,  were  also  idle  thron<}fhout  the 
year.  The  entire  production  amounted  to  40,714  tons,  valued  at 
S295,174,  an  increase  of  2,532  tons  in  quantity  and  $29,150  in  value 
over  the  production  of  1906,  when  it  amotmted  to  38,182  tons  valued 
at  $266,024.  The  average  nrice  per  ton  advanced  from  $0.97  in  1906 
to  $7.25  in  1907.  A  consi(ferable  advance  is  noted  in  the  percent a<^e 
yield  of  coal  in  coke  in  1906  and  1907,  while  tho  yield  reported  in  1905 
was  low  as  compared  with  the  two  pieoeding  years.  The  low  per- 
centage in  1905  was  probablj  due  to  the  fact  that  in  that  year  the 
weight  of  the  coal  used  was  given  before  washing,  while  in  other  years 
the  weip;ht  of  the  wa.slied  coal  is  renorted.  The  higher  yield  in  1907, 
as  compared  with  1900,  indicates  a  oetter  separation  of  the  impiiritieg 
by  wasaing.  The  quantity  of  coal  used  in  1907  was  less  than  that 
used  in  1904,  while  the  production  of  coke  was  greater.  All  of  the 
coal  used  for  coke  makii^  in  Montana  is  mine  run,  and  nearly  all  of 
this  is  washed  before  being  charged  into  the  ovens. 

The  .statist ies  of  the  manufacture  of  coke  in  Montana  in  1SS4. 
when  production  was  first  reported,  and  lor  the  years  1890,  1900,  ana 
once  1903  haye  been  as  follows: 


Statistics  of  the  manufacture  of  coke  in  Montana,  1884^19(/7. 


Tmi. 

Estab- 

Uah- 
meuts. 

Ov< 

BuUt. 

■u. 

BuQd- 
ing. 

Coal  used 
(short 
tons). 

Coke 

proilneflKl 
(short 

ions). 

Total  value 
of  coke  at 
oveua. 

Value  of 

coke  at 

(IVOIIS, 

per  ton. 

Yield  of 

coal  In 
coke (pet 
oeat). 

1SS4  

3 

5 

12 

165 

76 

$12.00 

46 

2 

140 

0 

32,148 

14,427 

125.  Ck'-).'-) 

8.71 

45 

mo  

3 

342 

in 

1()H,710 

54,731 

»;i7.ii7U 

6.16 

,-jO.  3 

4 

&&5 

0 

siMis 

45,107 

31U,8»2 

6,89 

:a.  9 

1904  

4 

S20 

0 

7s, 

41,497 

2«),745 

6.77 

1905  

4 

565 

too 

08, 777 

31,482 

211,351 

0.71 

4a.8 

190<j. . .  _  

4 

555 

100 

09,045 

38, 182 

266,024 

6.97 

55.S 

mi  

567 

68.  MS 

40.714 

295,174 

7.26 

6» 

NEW  MEXICO. 

New  Mexico  is  assuming  considerable  importance  as  a  coke  pro- 
ducer, the  advance  made  durinj?  the  la.st  three  Yonrs  being  particularly 
iioticeahle.  Tn  lOO.'i  there  were  only  2  estabiishnients  in  the  Terri- 
tory with  a  total  of  126  ovens,  and  the  production  in  that  year 
amounted  to  11,050  tons.  In  1904  the  number  of  establishments 
had  increased  to  3  with  a  total  of  234  OYens,  and  the  production 
amounted  to  58,250  tons.  Tn  1905  the  same  number  of  estahli.sh- 
ments  reported  258  ovens  completed,  with  -198  buildini:,  and  the  pro- 
duction amounted  to  89,638  tons.  In  1906,  4  establishments  with  a 
total  of  571  completed  oTezis  and  450  building  produced  147,747 
tons.  Three  hundred  and  twenty-five  of  the  ovens  building  in  1906 
were  completed  in  1907,  increasing  the  total  number  of  completed 
ovens  to  S06,  and  the  production  of  coke  increased  to  2G5J-5  tons. 
This  increase  in  1907  advances  the  Territory  from  sixteenth  to  liflcenth 
place  in  the  rank  of  coke-producing  States  and  Territories,  and  gave 
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New  Mexico  the  largest  percentage  of  increase  of  any  State  or  Terri- 
tory during  1907  over  1906  with  the  exception  of  Kansas.  In  the 
latter  State  the  nrodiiction  was  insignificant  in  either  year.  The 
increase  of  New  Mexico's  coke  production  in  1907  over  1906  was 
117,378  tons  or  79.45  per  cent  in  quantity,  and  !?397,541  or  89.8  per 
cent  in  value.  The  average  price  per  ton  iiicreii-sed  from  S3  in  1906 
to  $3.17  in  1907.  One  of  tne  establisliiueut-s  in  the  Territory,  iiav  ing 
a  bank  of  50  oyena,  was  idle  during  1907.  With  the  exception  of  2,498 
tons,  all  of  the  ooal  used  in  the  ooKe  ovens  of  New  Mexico  in  1907  was 

washed  shirk. 

The  statistics  of  production  in  1882,  1890,  1900,  and  from  1903  to 
1907  are  shown  m  the  following  table: 

i9liifiafibi    the  mmn^aeture    take  in  NeiB  Msacimt  2S8B-l$Cff. 


Bttab- 


U83   2 

1800  !  2 

J900...,,  I  2 

1JW3   2 

1«M  i  3 

1905   3 

1906   4 

1907   4 


Ovens. 


Boat. 


0 

70 
126 
126 
234 
2S8 
571 


Suild- 

fng. 


12 

0 
0 
0 
0 
498 
450 

m 


Coal  used 
(short 
toni). 


1,500 
3,960 
74,261 

IS,  cm 

&4,397 
148,469 
261,609 

m,i40 


Cokp 


Total  value, 


tons). 


1. 000 
2,050 
44,774 
11,050 
58,250 
89.638 
147,747 
265,125 


16,000 

10.025 

i;i,97ti 

253,229 
♦42,712 


Value  of 
coke  rtt 
oveoB, 
par  ton 


Yield  of 
coai  tn 


%6.00 
4.89 
I'.Ol 
2.  85 
2.05 
2.83 
8.00 
t.17 


06 

61.5 
60. 3 
S9.4 
til.  7 
60.4 
56.5 

m.4 


OHIO. 


Although  Ohio  ranks  fourlii  in  iinj)ortaiice  among  the  coal-pro- 
ducing States,  it  has  not  developed  much  prominence  aa  a  coke 
producer.  Tlus  is  in  part  due  to  the  fact  that  much  of  the  coal  mined 
m  the  State  makes  an  excellent  blast-furnace  fuel  in  its  raw  state  and 
also  to  the  proximity  of  the  hi<;hor  grade  coking  coals  of  Pennsvlvania 
and  West  Virginia.  The  operations  of  the  Rothherg  by-{)rotluct  re- 
covery plant  at  Cleveland,  which  was  in  full  blast  in  1905,  1906,  and 
1907,  and  the  Otto-Hoffinami  plant  at  Hamilton  (near  Cincinnati), 
together  with  an  increased  production  of  beehive  coke  at  Leetonia, 
has,  however,  brought  the  total  production  for  the  State  during  the 
last  three  years  up  to  considerable  importance,  although  the  quantity 
produced  m  1907  was  less  than  that  reported  in  1906. 

The  production  in  1907  amounted  to  270,634  short  tons,  valued  at 
$819,262.  as  compu^d  with  293,994  tons  valued  at  $1,013,248  in 
1906.  The  Otto-Hoifmann  plant  at  Hamilton  was  not  in  operation 
from  July  6  to  December  10,  owing  to  damages  occasioned  by  a  storm, 
and  to  this  fact  was  probably  due  the  slight  falHng  off  in  the  pro- 
duction for  1907.  To  Ohio  is  ^ven  the  distinction  of  being  the  only 
State  in  which  there  was  a  declme  in  the  average  price  of  c<Ae  in  1907 
as  compared  with  1906.  The  average  price  declined  from  $3.45  in 
1906  to  S3.03  in  1 907.  Of  the  8  establishments  in  the  State,  one,  with 
1 20  ov(  lis,  was  idle  in  1907.  This  plant  has  been  idle  for  the  last 
throe  years. 

The  statistics  of  the  production  of  coke  in  Ohio  in  1880, 1890, 1900, 
and  for  the  last  five  years  are  shown  in  the  following  table: 
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8lati»t!ie$  qf  the  vumt^aaure  of  coke  m  Ohdot  188^1907, 


Y«Ar. 
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tng> 
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tOIIB). 
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15 
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as 

172,  -tM 
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68 

13 
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1 
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■2\s,im 

2  92 

50 

8 
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50 
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2.  (i'J 

G2.S 
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211,473 

143,913 

5^,142 

3.67 

68 

1 
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ol4 

165,487 

109,284 

337,606 

3.09 

66 

8 

573 

0 

396.961 

277, 130 

970,807 

3.50 

60.8 

8 

.'",75 

0 

437.667 

293,994 

1,013,248 

3.45 

67.2 

iflor  

• 

'* 

376,759 

270,684 

819,262 

3.08 

71.8 

•  IiidndMt€6B««blMis«Bd«»Uiitt«dOttoov«u.  »  United  Otto  ortna. 


The  larger  part  of  the  coal  used  in  coke  making  in  Ohio  is  unwashed 
nm  of  mine,  thoiigh  in  1907  there  was  a  larger  proportion  of  washed 
coal  used  than  in  pieTious  yeais.  The  Otto-IIofTmann  plant  at 
Hamilt<)n,  whirli  formerly  used  nm  of  mine  unwashed  coal,  reported 
washmtr  the  coal  before  coking  in  1907.  Of  the  slack  coal  used  iu 
1907  36,514  tons  were  unwashed  and  25^96  tons  washed.  The 
waBhin^  of  the  run  of  mine  coal  at  Hamilton  is  probably  partly 
responsible  for  the  increased  yield  of  coal  in  coke,  the  peteentage 
yield  having  increasod  from  67.2  in  1906  to  71.8  in  1907. 

The  character  (if  tlie  coal  used  in  the  manufacture  of  coke  in  Ohio 
in  1890,  1895,  190U,  and  from  1903  to  1907  is  shown  in  the  foUowmg 
table : 


Charo/eUr  qf  eoal  uaed  in  the  mamufaetwe  <^  coke  in  Ohio  nnce  1890,  in  short  torn* 


Tmt. 

Rm  <if  inlini 

Sbdc 

TotftL 

UnwMited. 

WsdMd. 

UnwaalMd. 

Sft:::::::::::::::::::::::::::::::::: 

34,729 
28,053 
fi«. J75 
1 74.  .-.44 
140,915 
348.602 
356,640 

0 
0 
0 
0 
0 
0 
0 

48,713 

54,473 
10,868 
17,094 
9,216 
7,249 
10,837 
38,737 
36,514 

37,719 
13,000 
30.000 
27,713 
17,323 
37,622 
42,290 
36,8n 

]2f.,921 
r,\ .  f*21 
115,260 
211,473 
165, 4f?7 
3£R1,%1 
437;  567 

OKLAHOMA. 

Coke  making  in  Oklnhomn  ^Indian  Territory)  showed  n  derided 
falling  off  in  1907  a.s  compared  with  1906,  and  in  19U6  tlie  oiUinit 
was  less  than  in  1905.  The  production  for  tiic  last  tlu-ee  years  lias 
been,  re8pectiyel7^1905,  54,781  tons;  1906,  49,782  tons;  1907, 
19,089  tons.  The  decrease  in  the  coke  production  was  due  princi- 
pally to  the  extraordinary  demand  for  coal  which  prevniled  during 
1907.  tlir  ovpTip  hpiTTj  ftperated  chiefly  to  utilize  the  slack  used  in  the 
coal  mining  operations,  and  on  account  of  the  unusual  demand  for  coal 
of  all  kinds  in  1907  there  was  less  surplus  slack  for  coke  making. 

There  are  5  coke  making  establisnments  in  the  State,  of  which 
three  were  operated  in  1907.  The  100  ovens  at  Howe  have  not  been 
in  operation  for  several  years,  and  thp  50  ovens  nf  Aldor'-on  were  also 
idle  in  1907.  In  .s^-mpnthy  with  tlie  deinaiui  at  iKivaiu  ed  prices  for 
coal  in  1907,  the  average  price  for  coke  rose  to  $4.32  from  $4.10  in 
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The  statistics  of  the  manufacture  of  coko  in  Oklahoma  rindian 
Territory)  in  1880,  1890, 1900,  and  during  the  last  6  years  are  shown 
in  the  following  table: 

Statittiia  qf     mant^aOun  qf  takt  in  OIMohm  ( Jndiim  TMmy)  tsao-lSOt, 


TMur. 


E«tab- 


Ovens, 
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1800 
1900 
1903 
1904 
1906 
1906 

ma. 


20 
.SO 
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286 
888 
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BuUd- 
ing. 
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0 
0 
0 
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0 
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Coaluaed 
(short 
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produced 


Total  value 

Ot€Ok»*t 


2,494 

13,278 
79,634 

110,088 
98,847 

123.389 
95.296 
88.616 


1,546 
6,639 
38,141 
40,818 
44,808 
54,781 
49,782 
19,088 


84,638 
21,577 
152,204 
227,542 
209, 165 
199, 424 
204,206 
8^447 


Value  of  I  Y\c\4  of 
ooko  at  I  coal  in 
ovena,    coke  (per 
par  too.  eant} 


83.00 

a25 

a99 

4.57 
4.67 
a64 
4.10 
488 


62 
50 
48 
45 

45.3 
44.4 
52.2 
48.4 


All  of  the  ovens  in  Oklahoma  are  of  the  standard  beehive  Xyp^  and, 
as  stated,  are  constructed  for  the  purpose  of  utihzin^r  slack  coal  pro- 
duced in  the  mining  operatiuiis,  and  tor  which  there  is  usually  little 
or  no  demand.  In  1906,  when  the  demand  lor  coal  was  compara- 
tively  light,  more  than  half  the  coal  used  in  coke  making  was  run  of 
mine  unwashed,  while  in  1007,  with  the  hoavier  demand  for  coal,  no 
run  of  mine  was  used  for  coke  maklDg,  and  all  of  the  slack  coal  used 
was  reported  as  washed. 

The  character  of  the  coal  xised  m  the  maniifiaotuTe  of  coke  m  1890, 
1900,  and  since  1903  has  bem  as  follows: 

ChBenuUr     ooal  xued  in  the  mam^facture  q(  coke  in  OUahoma  {Indian  Territory)  1S90^ 

J907,  m  thort  lont . 


Year. 


U08, 
1804. 
1808 
1808 

1807, 


Biinof  mliM. 

Unwaahed. 

WaiOMd. 

Unwashed. 

Waahed. 

0 

0 
331 
0 

21,801 
88^802 
0 

0 

0 
0 
0 
0 
0 
0 

0 

20.832 
1,295 
50,760 
49,407 
0 

88,815 

18,278 
56,702 
108,462 
30,087 
62,091 
44,484 

Total. 


13,278 

79,634 
110,088 

96,847 
123,889 

8^288 


PENNSYLVANIA. 


Penns^ivania  in  the  manufacture  of  coke,  as  in  the  miiung  of  coal| 

far  outranks  the  other  Stntes,  and  for  more  than  a  quarter  of  a  century 
has  contribxited  over  50  per  cent  of  the  total  coke  product  of  the 
United  States,  in  1907  Pennsylvania  produced  65.02  per  cent  of  the 
total  coke  output  of  the  United  States.  Until  the  last  year  from  oo 
to  60  per  cent  of  the  total  coke  production  of  the  State  has  come  from 
1  the  famous  Connellsville  district,  contained  in  Fayette  and  Wastmore- 
land  counties,  but  in  1907  the  percentage  of  tliis  district  to  the  t  )tnl 
for  the  State  was  a  little  less  than  50.  This  was  not  due  to  any  fallinir 
oil  in  the  Connellsville  district,  hut  rather  to  an  increased  producuou 
in  some  of  the  other  districts,  particularly  the  Lower  ConneUsviUe  or 
Klondike  district.  The  Lower  Connellsville  district  is  located  in 
Fayette  County,  and  is  separated  from  the  ConneUsrille  Basin  proper 
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by  the  Greensburg  anticline.  The  Upper  Connellsville  or  Latrobe 
district  is  the  northern  extremity  of  tlie  Connellsville  trouf^h  or  basin. 

Tf  to  the  production  of  the  Connellsville  district  proper  is  added 
that  uf  the  upper  and  Lower  Connellsville  districts,  tne  combined 
output  represents  77.06  per  cent  of  the  total  production  of  the  State, 
and  50.1  per  cent  of  the  total  <)ut  j)ut  in  the  United  States. 

The  quantity  of  coke  produced  in  Pennsylvania  in  1907  was  26,513,- 
214  short  tons,  out  of  a  total  for  the  United  States  of  40,779,564  ton.s. 
In  l9iM>  renncrvdvania  produced  23,060,511  short  tons  out  of  a  total 
of  36,401,217  short  toiii.;  m  1905  this  State  contributed  20,573,736 
tons  out  of  a  total  of  32,231,129  tons.  Out  of  these  totals  the  Con- 
nellsyiile  district  produced  in  1907  13,089,427  tons,  in  1906 12,057,840 
tons,  and  in  1905  11, 305, 077  tons.  Including  the  Lower  and  Upper 
Connellsville  districts,  the  production  for  this  entire  region  for  tiieso 
years  was,  respectively,  20,430,587  tons  in  1907,  18,257,204  tons  in 
1906,  and  15,992,333  m  1905.  Compared  with  1906  the  total  pro- 
duction of  Pennsylvania  in  1907  showed  an  increase  of  3,452,703  tons, 
or  14.97  per  cent.  In  the  report  for  1906  it  was  stated  that  that  year 
was  the  most  satisfnf tors'  in  the  historv  of  the  Pennsvlvania  coke 
trade,  hut  in  this  re.^jH  ct  1907  siiowed  an  improvement  over  the  pre- 
ceding )  ear.  The  production  in  1907  was  the  largest  ever  made,  and 
prices  were  still  further  advanced  oyer  those  of  1^96,  which  had  been 
the  highest  in  recent  years  with  the  exception  of  1903,  when,  because 
of  the  coal  shortat^e  due  to  the  strike  in  the  anthracite  ^o{]^on,  coke 
prices  were  alniomially  advanced.  In  1907,  with  no  sucli  abnor- 
mal conditions,  the  average  price  of  coke  made  in  Pemisylvania 
exceeded  that  of  ti^e  record  made  in  1903.  There  was  scarcely  a  time 
during  1907,  until  the  effects  of  the  financial  troubles  were  felt,  that 
the  production  was  in  excess  of  the  demand.  There  was  liardly  even 
any  of  the  usual  summer  idleness,  and,  as  transportation  facilities 
showed  also  an  improvement  over  1906  and  the  imnieiliatoly  preceding 
years,  operators  were  able  to  market  their  product  without  serious 
delay  from  lack  of  car  supply  or  other  deficiencies  in  transportation. 

The  total  value  of  the  coke  ])roduct  of  Pennsylvania  in  1007  was 
$67,638,024, af^ainst  S54, 184,531  in  1900, sho^^^n^rftgftinof  $13,453, 493, 
or  24.83  per  cent,  as  compared  with  tlie  increase  of  14.97  per  cent  in 
tonnage.  The  increase  in  value  of  1907  over  1906  was  more  than  50 
per  ceskt  of  the  total  value  of  the  coke  produced  in  Peimsylvania  in 
1904,  only  three  ^rears  before. 

The  averap;e  price  obtained  for  coke  mnde  in  Pennsylvania  in  1907 
was  $2.55  as  compared  v,iih  $2.35  in  1900  and  ?2.05  in  1905.  The 
price  in  1 907  was  tne  highest  reported  in  recent  years.  The  percentage 
yield  of  coal  in  coke  was  66.7  as  compared  with  66.S  in  1906,  and 
while  the  percentage  was  less  in  1907  than  in  1906,  it  was  above  the 
average  for  recent  years. 

The  quarititv  or  coal  consumed  in  the  Tniuiufactiire  of  coke  in 
Pennsylvania  ni  1907  was  39,733,177  short  iona,  valued  at  $42,732,546 
and  represented  26.4  per  cent  of  the  total  produclioii  of  bituminous 
coal  in  the  State  during  the  year.  In  1906  the  consumption  of  coal 
for  coke  making  was  34,603,513  short  tons  (26.7  per  cent  of  the  State's 
total  bituminous  coal  proihict).  valued  at  $35,395,374.  The  difTer- 
ence  between  the  value  of  the  coke  and  the  coal  from  wliich  it  was 
made  in  1907  was  $24,905,478,  or  58.3  per  cent,  whUe  in  1906  the 
difference  was  $18,789,157,  or  53  per  cent.  In  1905  the  difiference 
between  the  value  of  the  ooke  and  the  value  of  the  coal  was  $12,516,374^ 
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nv  12  por  cent.  Coke  prices  were  low  in  1004,  particularly  as  com- 
pared with  the  price  of  coal,  and  the  dillereuco  in  that  year  was  only 
$3^568,206,  or  16.6  per  cent.  In  1903,  on  the  other  hand,^  when  coke 
pnc«fl  were  abnormally  inflated  by  the  scaicitr  of  anthracite  fuel,  the 
differenoe  between  the  coal  and  the  coke  valaee  was  nearty  60  per 
cent. 

The  number  of  coke-making  establishments  increased  fmm  239  to 
253,  and  the  number  of  completed  ovens  increased  from  47,185  to 
51,364,  a  gain  of  4,179.  There  were  1,337  ovens  building  at  the  close 
of  1907,  as  compared  with  2,373  at  the-end  of  1906.  The  completed 
ovens  included  405  Semet-vSolvay  and  934  United  Otto  by-product 
recovery  ovens,  a  total  of  1,339  against  a  total  of  1,232  by-product 
ovens  in  1906. 

The  statistics  of  the  production  of  coke  in  Pennsylvania  for  the 
years  1880,  1880,  1900,  and  for  the  last  five  years  are  shown  in  the 
loUowing  table: 


StatiUica  of  the  manufacture  of  coke  in  Fem^lmnia,  1880-1907. 


Estab- 
Usb- 
mante. 



BoUt. 

BuUd- 
Ing. 

Coal  used 
(abort 
loot). 

Coke 
produced 
(short 
tons). 

Total  value 
of  coin  St 

OVUM« 

Vsliio  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  La 

coke  (per 
cent). 

124 

9.  r,ni 

R36 

4,347,558 

2,  R21 .  a«?4 

3.5,255.040 

31.86 

66 

ItMi 

74 

13,046,143 

.s,  :m).  2\:> 

16. 333,674 

1.91 

65.6 

177 

:rj,  .Hs 

2,  riin 

20.m9flti 

13.357.295 

29, 692,  2.\^ 

2  22 

6« 

212 

1 ,  7N) 

2:1.724,207 

22.  4;e.  tT>4 

15.650.932 

38,*^J,  101 

2.40 

66.9 

217 

42,ia5 

1,621 

l4,sr.i,f»'^ 

2.=>,  027,4')2 

1.68 

66.2 

226 

42,608 

2,3S4 

20,  ,^7:4.  7.'Jt) 

42,2.V3,178 

2.05 

66.3 

230 

47.18B 

2.373 

34.503.513 

23.000^511 

54,184.531 

3.35 

6&8 

mt  

253 

>S1,SIM 

1.337 

30,733,177 

26,513,314 

67,638,084 

aM 

817 

a  Includes  934  United  Ot  to  luid  405  Semet-Solvay  ovens. 


The  character  of  tlie  coul  used  in  the  manufacture  of  coke  in 
Pennsylvania  in  1890,  1895,  1900,  and  from  1903  to  1907  has  been  as 
follows: 

Gftovdvr  of  A«  cool  wad  tn  tile  mmv^aavre  nf  caike  in  Pemuyhaaaa  tinu  1890^  in  fHori 

torn. 


Year. 

Run  of  miiip. 

Slack. 

TotoL 

UnwAdMd. 

Washed. 

VnwOmi. 

Wasted. 

1^  

ll,78S.fi2.'> 
13.618,376 
17.692.623 
20.297,033 
19, 447,395 
26,148.606 
27,471,566 
33,580.751 

303,591 
34,728 
647,045 
641.441 
697.771 
1.335,6.31 
3,972,712 
2,807.148 

w:< 

AMK  M>".i 

1 ,  :m.  7y<i 

l.'.4Sl,.VI4 
1.340,  474 
2, 436,621 
1,584,152 
2,566^090 

:52.3,  7,'?2 
117.  W4 

rm,  :.i)2 

801, 1«) 
946,424 
1,100,397 
1,475,083 

13,046,143 
14.211. .v;7 
20.239,966 
2.^.724.207 
22,4^,064 
31,000^345 
34,503,513 
30.78^177 

1805  

1900  

1903  

1904  

1006  

1906  

PBODUCnON  BT  DISTBIOTS. 

In  previous  chapters  of  this  series  it  lias  been  customary  to  con- 
sider the  production  of  coke  in  Pennsylvania  according  to  certain 
well-defined  district.*^.  The.>^e  divisions  are  ba.^ed  to  some  oxtont  upon. 
geographic  boundaries,  but  also  upon  the  quality  of  the  coal  mined 
and  the  coke  produced.  Each  one  haii  been  more  fully  ilescribed  in 
some  of  the  preceding  volumes,  but  the  following  brief  statement 
regarding  tlie  territory  includeo  in  the  different  cokhig  districts  is 
repeated  here  for  the  sake  of  convenienoe. 
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The  Allegheny  Mountain  district  includes  the  ovens  along  the  line 
of  the  Pennflrf Ivania  Railroad  from  Qallitzm  eastward  oTer  the  erest 
of  the  AUegnenies  to  beyond  Altoona.  The  Allegheny  Valley  dis- 
trict formoriy  included  tlio  coke  works  of  Arnistronr:  and  Butler 
counties  and  one  of  those  in  Clarion  Countv,  the  other  ovens  in  the 
latter  county  being  included  in  tlie  Reynoldsville-Wakton  district. 
All  but  two  of  the  Allegheny  Valley  plants  have  been  abandoned, 
and  the  production  of  these  establismnents  has  for  the  last  few  years 
been  mcluded  in  that  of  the  Pittsburg  district.  What  was  previ- 
ously known  as  the  Beaver  district  included  the  ovens  in  Beaver  and 
Mercer  counties,  but  all  tlie  ovens  in  Beaver  County  have  been 
abandoned,  and  the  operations  of  the  Semet-Solvay  ovens  in  Mercer 
County  are  also  now  mcluded  in  the  Pitt^urg  district.  The  Bloss- 
huTS  and  Broadtop  districts  embra^'e  the  Blossbur^;  and  Broadtop 
roaffields.  The  ovens  of  tlie  Clearfield-Center  district  are  chiefly  in 
the  two  counties  from  which  it  derives  its  name.  A  few  ovens  con- 
structed recently  in  Elk  County  have  been  included  in  the  Clearfield- 
Center  district.  The  Connellsville  district  is  the  well-known  region 
of  western  PennsylTania  in  Westmoreland  and  Fayette  counties, 
extending  from  just  south  of  Latrobe  to  Fairchancc.  The  Lower 
Connell'^ville  recnon  is  entirely  in  Fayette  County  and  southwest  of 
the  Connellsville  basin  proper,  from  which  it  is  separated  by  the 
Greensburg  anticline.  It  embraces  the  recent  developments  in  the 
▼icinity  or  Uniontown,  and  is  now  the  second  producmg  district  of 
the  State.  The  Greensburg,  Irwin,  Pittsbui^g,  and  Reynoldsvilfe- 
Walston  districts  include  the  ovrns  T^enr  the  towns  which  have  fjiven 
the  names  to  these  districts.  Tlio  Upper  Connellsville  district,  some- 
times called  the  Latrobe  district,  is  near  the  town  of  Latrobe.  The 
Semet^lvay  ovens  at  Chester,  Steelton,  and  Lebanon^  and  the 
United  Otto  ovens  at  Lebanon  are  in  what  has  been  desmnated  as 
the  Lebanon-Schuylkill  district,  the  production  of  which  nas  been 
combined  with  that  of  the  Broadtop  district. 

The  statistics  of  tiie  manufacture  of  coke  in  PcTinsylvania  by  dis- 
tricts, in  190G  and  1907,  are  j)resented  in  the  following  tables: 

Coke  production  in  Pennaylvnmn  in  1906  and  1907 ^  by  diftricts. 

lOOO. 


DUtrict. 


1  F,RtAf>- 

Uab- 
ments. 


Allegbeny  Mountnin.i 
AUogbenjr  Valley  «. . . 

Broadtop'  

CTearfleld -Center... 

Connellsville..  

Oroensboig  

I  rwlo .  • 

Lebanon  and  SofaDTl' 

VIIH  

LowiT  C'onncilgvUle. 

Pittsljtirgtf  

R  0  y  II  nldsTllto  -  Wal- 

■too  

TrppflrOoniuOBVlUb.. 


Totd. 


16 
2 


101 
8 


4 

53 
8 

8 
22 


Ovens. 


BuQt. 


«2,137 
60 

«23,616 
1,428 
581 

fsm 

9,708 
A  2, 818 

2.M2 
2,510 


BuUd- 
ln«. 

0  , 

n  I 
ti 

142 

2C0  ! 
0 


Coal  u«od  ,  „ J:??!®  H 
!  ton«). 


Total  value  Value  of 
i  of  ooke  at  j  coke 
p«rton 


1,271,710        893,271  ,  $2,552,967 


1,502 


978,893 
91.822 

17.  f^sr,.  ]m 
I. lis, 227 
.'148,007 

7.4aS,20S 
2,376,403 

1,3W,801 
1,107,285 


710.  nn 

12,(V.7,.MO 
|.7S,S17 
230,552 

(<f) 
5, 188.  \3!> 
1,403,795 

770k  005 
1,01I»2» 


t2.85 


YIpI.1  of 
coal  Lq 

coke  ( per 
cent). 

70.2 


8,873  I  HS0B,U5  2^m,6n 


2,824,343 
l(i2. 722 
20,8.58,060 

1,041.473 
510,672  j 

12.046,889  I 
3,620,030  I 

2,m.74B 


54.1H<n 


n.  m 

2  S7 
2.23 
2.42 
2.21 

2.32 
2.47 

2.33 
2.15 


72.6 
G1.6 

nT.l 

W.  7 

m.2 


(•0 


9.36 


,4 
61.6 

&S.8 
87.5 


818 


"  Includes  2flO  Ottrt-TroiTturtiin  ovciii.  #  Tnc1iif1«fl  110  Pornft-S'ilvay  ovt>n». 

^Includes  112  (Uto-HotTmiinn  owns.  /  I [iclnil^'s 27.'i  S<nni't-Solviiv  anfi 232 OttO-lIoflmaiin  ovens. 

ePrfxluctifin  ini  lU'lixJ  in  I'ittoiiui  i,' district.  9lnciudc«productlonofovcinslaAJlegbeay  Valley  district, 
d  i'r..iiirti.o  in  i><^bnnon  and  ^rhu^ikiUvalF  AIiidudwTOOtlo-HolbiMimaiidasfleni* 
lu/B  Included  In  Broadtop  distriot. 
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Cohe  proividwii  m  P<niMy(iiama  im  190B  and  1907,  bf  dufiricte— Ocmtmuad. 

1007. 


Allcgbeoy  MounUln. 
Allegheny  Valley  ». 
firoMlto] 


sriMMtopv... 
OlaMllB»Oiiit 
Oomnlbvlfls.. 


Zi'wlii.   

lithtniwi  tad  Sflhuyl- 

km  e  

LoyerCoimeltovOle,. 

B«nialdsvl]l»>  Wal> 

■Coo....  

Uiver  CkMiiMllivllle. . 


Total. 


Coal  used 
(abort 
toot). 


l,78l»lilB 


115,388 

19,751.739 
1,206,981 

8ifi»aoi 


9,150.093 
2,807,931 

1.06.133 

i.<87,vre 


1,837  I  39.783,177 


Coko 
pro<1ui"«Hl 
(shurt 
tons). 


1 

Total  value  Value  of 


1*154.874 
74.187 

18,069.427 
796,003 
210^888 


6,310.900 
1,764,747 

870b 831 
1,080^300 


96.518,814 


of  ooko  at 


4^877,148 
191.878 
30,386.060 

2,978.078 
488^804 


15,758,049 

5,183,156 

2.386.678 
a;4S7,0R 


ooko 
pirtoQ. 


»8B 


481 

X58 
2.82 
2.85 
2.84 


8150 

2.94 

2.74 
8.88 


87,688»€B4 1  8:55 


Yi.'l<lc.f 
coal  in 

coke (per 
cent). 


74.8 
64.8 

06.3 
06.1 

e&7 


09 
62.9 

57.1 
6L1 


817 


olnclintfs  "72  Tniti'd  Oito  nnd  l.*>2  Nowton-f'hiimlx^r*  ovens. 
t>  rmluci  i<iii  irip|ii<ic<l  in  I'ittsl'urg  (iistrict. 

c  Prodiictinn  nf  Ix  l  imon  and  Schuvlkill  valleys  incluih-d  in  Broadtop  district. 

<<  Iuclud(*s  110  S<  nii  l-S<ilviiy  i>vf>ns. 

<  lucludf's  200  .S'liH  t-S<)|\ ay  mid  '232  United  Otto  ovens. 

/  Inrliidfs  prixJuctiini  i<t  'i\  I'us  in  Allegheny  Vulli'V  district 

9  Includes  330  United  Otto  and  25  Senict-Solvay  oVens. 

Allegheny  Mountain  district. — This  district  includes  all  of  the  coke 
ovens  1T1  tho  vicinity  of  John.stown,  C'ambrin  Count  v,  and  those  \y\n^ 
along  tlie  line  of  the  Pennsylvania  Railroad  in  Indiana  County.  It 
also  includes  a  few  establisiiineiits  iu  Somerset  County.  The  plauts 
in  Cambria  County  include  the  Otto-Hoffmann  by-product  ovens  at 
Johnstown,  which  are  operated  in  connection  with  the  iron  and  steel 
works  of  the  Cambria  Steel  Company.  This  plant  consisted  orig- 
inally of  C}0  ovens,  built  in  1X9'),  since  which  time  it  ha^?  been  three 
times  enlarged  first,  hy  lUO  nu)re  ovens  in  March,  1899;  the  second 
enlargement,  tliis  time  also  of  100  ovens,  was  made  in  September, 
1904,  and  the  last,  of  112  ovens,  completed  in  February,  1907.  The 
effects  of  this  increased  equipment  is  shown  particularly  by  the  gain 
in  production  of  coke  in  this  district  in  1007,  the  output  having 
increased  from  S!»;>.1?71  short  tons  in  1906  to  1,209,592  .*<hort  tons  in 
1907,  a  gain  of  310,1321  tons,  or  35.4  per  cent.  The  value  of  the 
product  mcreased  from  $2,552,967  in  1906  to  $3,564,117  in  1907,  a 
gain  of  $1,011,150,  or  39.6  per  cent.  The  average  price  per  ton, 
whicli  increased  from  S2.09  in  1904  to  $2.50  in  1905,  and  again  to 
$2.S5  in  1 !»()(').  showed  a  further  increa.se  to  S2.95  in  1907.  There  are 
17  coke-making  estal)lishnients  in  the  district,  with  a  total  of  2,424 
ovens,  of  wiiich  2  establishments,  with  a  total  of  155  ovens,  were 
idle  throughout  1907. 

The  statistics  of  the  inainifMcture  of  coke  in  the  Alleghenv  Moun- 
tain district  in  1880,  1890,  1900,  and  from  1903  to  1907  have  been  as 
follows: 
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8tatuikt<^0»mem^fiMibif€  «^eo3tt  in  ike  Allegheny 


Yew. 


1880. 
1890. 
1900. 
1903. 
1904. 
1W6. 
UM. 

iwr. 


Kstab- 
lUb- 
meuta. 


8 
IG 
H 
16 
17 
17 
16 
17 


Ovena. 


BuUt. 


291 
1,171 
1,341 
a  2,047 
c2,153 
••2.245 
c2,l37 
«2,434 


0 
0 
0 

6100 
100 
iil42 
<»137 
0 


I 


Coal  used 
(short 
tona). 


633,974 
876,440 
1,116,345 
785.105 
1,406,540 
1,271,710 
1,758,002 


Coko 
produced 
(abort 
toni). 


t 


Total  value 
ot  ooka  at 
ovMia. 


402,514 
557,184 
739.263 
551,570 
967.042 
893,271 
1,209,  Ctt 


^■>s<.).!rj<» 

l,2M.Ul 
2, 139. 569 
1,152,101 
2,421.799 
2,552,867 
8,564,117 


Value  of   Yield  of 
ooko  at  ■  coal  in 
ovaos,  |oolw(per 
pw  ton.  otnt). 


%2.27 
1.81 
2.26 
2.80 
2.09 
2.50 
2.85 
2.98 


63 

(i3.5 

63.6 

66.2 

70.3 

98.7 

70L2 


•  loclndM  IfiO  Otto>nolliiiaan  ows.  « Inclodea  200  Otto-Hoflmaan  i 

*  Otto-HodEmaoii  ovMia.  '  InclodM  112  Otto-Uofbnaiin  ovm. 

•  Indadaa  872  Unltad  Otto  and  182  N«wt<m-cauuDben  ovana. 

Broadtov  district. — The  Broadt<jp  district  includes  tlic  ovens  in  Bod- 
ford  and  J  luntinjj:don  ronntips,  the  coal  for  wUicli  i.s  draw  n  from  the 
Broad  top  coal  held.  The  number  of  estabhshmeiits  ui  this  district 
was  Increased  from  5  to  6  during  1907.  All  of  the  oyens  were  operated 
during  1907.  There  were  60  new  ovens  added  to  the  district  during 
1907,  increasing  the  total  ntimhcr  from  584  to  G34,  and  there  were 
46  ovens  building  at  the  clo.sc  of  liM)7.  The  Somct-Solvay  ovens  at 
Lebanon,  Chesteri  and  Steelton,  and  the  Otto-liolTmann  ovens  at 
Lebanon,  have  been  added  to  this  district.  This  addition  is  respon- 
sible for  the  apparently  large  increase  from  237,639  tons  in  1904  to 
483,198  tons  in  1905;  also  for  the  larger  increase  from  7 10, 143 tons  in 
1906  to  1 .1 51,871  tons  in  1907,  a  gain  of  444.731  tons,  or  62.6  i>or  cent, 
with  an  increa^ie  iji  value  from  $2,824,343  it)  S4.977,142,  a  <^ain  of 
$2,1 52,799,  or  76.2  per  cent.  What  has  been  stau  d  in  preceding  pages 
regarding  the  high  value  of  coke  produced  at  by-nroduct  ovens  is 
exemplined  in  the  statistics  in  the  tollowing  table,  tiie  large  produc- 
tion of  by-product  coke  makincr  the  total  value  for  the  Broadtop 
district  $4.31  per  ton,  against  S'^.DS  in  1006  and  §3.20  in  1005.  Tiie. 
highest  price  lor  coke  obtained  in  any  other  district  of  remisylvania 
in  1907  was  in  the  Allegheny  Mountain  district,  where  an  average  of 
12.05  was  obtained. 

The  stati.^tics  of  the  manufacture  of  coke  in  the  Broadtop  district, 
including  the  output  of  the  by-])rod!iet  ovens  at  Lebanon,  Chester, 
and  Steelton,  are  shown  in  the  following  table: 

Sti^tiSlieM     <Aff  inanvfaOutt     cofec  mi  Uib  Broadtop  dktrietf  PennBglvamOt  198<hl9(]ff, 


Year. 


1886  

1H80.  

1000  

1903  a  ,  

1904  ft ,   

1!"'"'.  .......... 

IfiOfitt  

liv*.  


Ovi 
Built. 

3Q8. 

BuUd- 
Ing. 

Coal  usod 
(abort 
tons). 

Coke 
producod 
(abort 
torn). 

Tf'tiil  value 
of  coke  at 
OTCOI. 

Value  of 
coke  at 
ovaiu, 

per  ton. 

Yield  of 
conl  In 

coke  (par 
oent). 

IRR 

02.SI>4 

—  

1123.748 

40 

X-i 

482 

10 

247,  Kl-A 

157, 2UH 

314.  4ir. 

2.00 

<A 

532 

0 

179,088 

113.448 

230. 580 

2.03 

<>3. 

,■,71 

0 

3.'.1,.V)7 

244. «« 

748.ft20 

.loo 

fiO.6 

0 

35K,  arr 

■i37,»j3«> 

»i4o.045 

2.71 

Wi.2 

r.i4 

ls:i.  1\*H 

:i  .  20 

7a  2 

584 

<J78, 893 

710. 143 

2,824.343 

3.98 

?2.6 

«34 

1,547,741 

1,154,874 

4,977, 1« 

4.31 

74.9 

•  TncliJ'Vs  prixliK-'i'iii  unil  value  of  coke  In  l)y-pro<luct  ovtias  at  I-el'flnr»n. 

>  ln(  liiilfs  jiroduft  ;i  m  mirl  laluo  of  cuke  In  l»v-pro(luct  oven.s  at  Lebanon  and  Chester. 

clncludeo  prodiiei  iun  and  vuiue  of  coke  iu  by-product  oveng  at  Stedtou,  Lcbauou,  and  Cboster. 
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Clearfield' Center- EUc  district — This  district,  as  its  name  implies, 
includes  ovezis  located  in  the  three  counties  mentioned,  i.  e.,  C^eai^ 
field,  Center,  and  Elk.  The  district  is  not  of  much  importance,  and 
wliile,  owing  to  the  unusual  IrniaiHl  for  coke,  the  production  of  1907 
exceeded  that  of  1906,  tin  (  okm*,'  industry  in  the  district  is  showing 
a  declining  tendency.  The  total  number  of  establislmients  in  the 
district  is  7,  with  a  total  of  706  ovens.  Of  these  7  establishmentSi  2, 
with  a  total  of  200  ovens,  were  idle  luring  1907,  and  1  plant  with 
200  ovens  mode  less  than  4,000  tons  of  coke,  and  another  of  106  OTeoB 
made  only  a  h'ttlo  more  than  1  ton  per  oven  during  1907. 

The  statistics  of  production  for  the  years  1880,  1890,  1900,  and 
from  1903  to  1907  have  been  as  follows: 


SiaHniei     the  mamifaeture  </  cote  in  th  Ch  arJieli-CaiUt'BOt  iKHriet,  Ptwnt^hmdiit 


Eatab- 
Uab- 
meots. 

Oveos. 

BuUt.  '  DuUd- 
1  lOC. 

Coal  used 
( short 
toos). 

Coko 
produced 
(short 
tons). 

Total  value 
of  coke  at 
OTens. 

Value  of 
coke  at 
ovens, 
per  too. 

Yloldof 
coal  tn 

1S80  

1 

0 

0 

200 

100 

12.00 

m 

IjW  

7 

701 

0 

331. 104 

212.286 

J. 85 

64 

1900  

7 

M8 

212, 19G 

IH-J.S.'S 

:m 

2.10 

ei.6 



0 

860 

s 

278,329 

ITS,  27lj 

3.M 

04  ^ 

1904  

9 

828 

0 

Ol.5»'.4 

35,931 

79,746 

2.  22 

58.4 

1905  

8 

MS 

0 

182. 

119,661 

273,028 

'i.  ■2» 

Go.  5 

1906  

7 

738 

0 

91,822 

5(1.  CM 

1«2,722 

■2.  S7 

til.  6 

1907  

7 

700 

115,388 

74, 187 

191,378 

Z58 

54.3 

ConneUsvilic  district — The  Connellsvilk^  district  of  rennsylvania  is 
the  largest  coke-producing  district  in  the  worltl.  The  coal  basin 
occupies  a  comparatively  narrow  synclinal  trough,  extendine[  in  a 
northeast-southwest  direction  nearly  across  the  two  counties  oi  Fav- 
ette  and  Westmoreland,  within  the  bound aries  df  wliirh  it  is  entirely 
contained.  It  lies  a  short  distance  east  of  the  cn y  of  Pittsburg,  and 
suppUes  the  larger  part  of  the  fuel  consumed  in  the  iron  and  steel 
furnaces  of  Pittsburg  and  vicinity,  the  greatest  iron-mamifaettiring 
center  of  the  world.  This  district,  until  1903,  produced  from  40  to 
50  per  cent  of  the  total  coke  output  of  the  United  States,  the  smaller 
percentage  durinfr  the  last  four  years  being  due  to  the  lar<;ely  increabed 
production  from  tlie  Lower  Coniielisville  or  Klondike  region,  which  lies 
entirely  within  Fayette  County,  and  which  is  separated  from  the 
Connefisville  basin  proper  by  the  Greensburg  anticline.  If  to  the 
Gonnellsviile  production  is  added  that  of  the  I^wer  GonnellsTiUe,  the 
supremacy  or  the  district  has  been  more  than  maintained. 

Connellsville  coal  is  the  ideal  fuel  for  coking  in  beehive  ovens,  and 
it  is  probably  to  the  success  of  the  beehive  practice  in  the  Connellsville 
district  that  is  due  the  prevalence  of  the  beehlye  oven  in  coke  manu- 
facturing in  the  United  States,  manufacturers  being  lead  by  the  idea 
that  because  beehive  coke  manufactured  from  Connellsvdle  coal  is 
the  standard  for  furnace  and  foundry  use,  other  coal  should  also  be 
coke^i  in  beehive  ovens,  whereas  many  coals  are  found  to  give  more 
satisfactory  results  in  retort  ovens.  All  but  110  of  the  23,857  ovens 
in  the  Connellsville  district  at  the  close  of  1907  were  of  the  beehive 
type,  Tlie  exception  was  a  bank  of  Semet-Solvaj  ovens  at  Dunbar* 
ConneUsviUe  beehive  coke  is  considered  by  some  iron  masters  as 
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without  rival  for  blast  fnmacc  usp,  and  i.^  undoubtedly  the  standard 
by  wliich  all  othor  blast  furnace  cokes  are  judged. 

The  production  of  coke  in  the  ConnellsvilJe  district  during  1907 
amounted  to  13,089,427  short  tons,  valued  at  $30,355,050,  against 
12,057,840  short  tons,  valued  at  926,858,660  in  1906,  a  gain  in  1907 
of  1 ,031,687  tons,  or  8.6  per  cent  in  quantity,  and  of  $3,496,390,  or 
13.02  p<^r  cent  in  value.  The  combined  production  of  tlie  Connells- 
ville  and  Lower  Connellsvilln  districts  in  1 UU7  «m(>unt«Ml  to  19,400,000 
tons,  an  increase  of  about  2,2U0,OOU  tons  over  the  preceding  year.  The 
average  price  for  Oonnellsville  coke  for  1907  was  $2.32,  as  against  $2.23 
in  1906  and  $1.96  in  1905.  The  number  of  establishments  in  the 
Connellsville  district  in  1907  was  the  sfime  as  in  1906 — 101 — but  the 
number  of  ovens  increased  from  23,616  to  23,8o7  Thpif  were  no 
ovens  reported  as  building  in  this  district  at  the  cluse  uf  1*JU7.  Of 
the  total  number  of  establishments,  4  with  a  total  of  191  ovens  were 
idle  throughout  1907. 

In  the  lollowing  table  are  presented  the  statistics  of  the  manufac- 
ture of  coke  in  the  Connellsville  district  in  1880,  1890,  1900,  and  from 
1903  to  1907: 

StiQtii9tie»    the  mam^aetttre  qif  eoie  in  the  CofmetUviUe  rtgion,  Pewntglvama^  1880-1907 » 


Y«ar. 


l>vVt,  .  . 
I'^'J^K  - . 
1^. .. 
1903... 
1904... 
1905... 
1906... 
1007... 


Ovens. 

Coiil  iwd 

Coko 
produced 
(short 
ton*). 

ToUl  valus 

Uah- 
menta. 

Bmtt. 

Build- 
ing. 

(shon 
tons}. 

ofookeat 

67 
2K 

W 

If;' 

'Mi 
100 
101 
101 

1.0.  S(>. 
a  20,  ilKl 
'  22.5fi3 
d  22.  fie.5 
rf22,03a 
4  23,616 
<2S,8II7 

731 
30 
680 
cl30 
1,044 
200 
142 
0 

3,367.8fi6 
9,748,449 

4';«><,  s,v.i 
io,g8o,:i4i 

17,ft56,160 

2,206,946 
6, 464.1fif. 
10.020.907 
11  Pi.  391 
S,.sh;}.220 
11,365.077 
12,O57.S40 
13.IIBV^«7 

$3,  y-v*.  <>•!;< 
ii.scru 

22,:«vi,432  1 
20,707,442 

13,«»0,:e9 
22.:!l.'.;-i»il  1 
26,858,000 

SI.  79 
1.94 

2.23 
2.27 
1.58 
1.96  I 
2.23  r 
3.S 


:  Yipid  of 
I  cohI in 
'ooka  (per 
\  flent). 

65.fi 
G6.3 
67 

67.4 
67.4 
66.9 
67.1 

a6.s 


•  Includes  50  Semet-Solvay  by-product  oven*. 

*  iDclndM  80  BenMti^oiTAjr  by^rodoot  ovboi. 


c  Includes  30  Semet-Solvay  by-product  ovens. 
*  Indadaa  110  8am0l-8olvay  oy^rodUBt  OTans. 


The  following  table,  compiled  by  the  Connellsville  Courier,  of  Con- 
nellsville, Pa.,  shows  the  shipments  of  coke  from  the  Connellsville 
region  in  1906  and  1907,  by  months,  in  cars  and  tons,  with  the  avera^ 

number  of  cars  shipped  ench  working  dav  in  the  month.  These 
iif^nires  include  coke  made  in  the  I'pper  and  Lower  (■onnellsville  dis- 
tricts as  well  as  in  the  ("onnellsville  district  proper.  It  will  be  noted 
that  while  in  1906  the  production  as  given  by  tne  Courier  was  some- 
what larger  than  that  reported  to  the  Gleological  Survey,  the  Survey's 
%ure8  in  1 907  are  somewhat  in  excess  of  those  rcp«  )rt  <m!  by  the  Courier. 
According  to  tlie  folln^\ang  table  the  shipment's  of  coke  from  the  Con- 
nellsvill(»  district  (including  the  Tapper  and  Lower  Coimell.sville  dis- 
tricts) was  19,029,058  short  tons,  while  the  production  for  the^^e 
districts  as  reported  to  the  Survey  was  20,430,587  tons. 

5K»06— If  B  1907,  FT  2  ^18 
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Shipments  of  cokt  from  Ute  Lonmllst^le  region,  iticludiiuf  Upper  and  Lower  Connelli- 

vQle  dutrieUt  »n  J906  and  J907t  by  inonlM. 


Month. 


Jannkry... 
Vabmary.. 
llMtb  

fig!::-.::: 

Jane  

July  

August.... 
September. 
October. .. 
November. 


Total. 


1«M. 

war. 

Gets. 

average. 

□Dorc 
tons. 

Curs. 

i^aujr 
average. 

Duon 
tons. 

02,049 
fiS.80B 

02,G»4 
SO,K22 
64,»2:{ 
■  f.1,673 
61,905 
i  62,948 
1     60. 157 
'  68,940 
«»1»4 
6t,»l 

2,386 
2,225 
2,334 
2,397 
2,404 
2,372 
2,384 
2.331 
2.406 
2, 516 
3,fi07 
%»1 

1,665,747 
1,435,4&> 
1,683,212 
1,604,906 
l.rJ9, 743 
1.654,209 
1,««2,545 
1.685,031. 
1.610.509 
1,850,450 
l,7fi3,2S4 
1,666,288 

240 
rr^K  272 
61,999 
02,586 
65,909 
61.. 518 
m,577 
I..-..  262 
59,637 
64,656 
41,413 

3t,m 

2,305 
2,470 
2,384 
2,407 

2,442 
2. 

2,356 
2,417 
2,386 
2,395 
1,4«3 
910 

1,688.475 
1,(325, 7S3 
1,701,342 
1,706,590 
1,787,611 
1. '177, 4X8 
1,741,612 
1,787, 190 
1,650,207 
1,805,307 
1,107.786 
877,657 

2,»6 

091,787 

^210 

19,(B9.QB 

The  montUb  sliipn]«atB  of  eolcA  from  this  Te|;ioii  in  the  yeans  1903 
to  1907»  as  reported  by  the  Courier,  are  giyen  in  the  following  table: 

Monthly  shipmctUs  of  coke  from  the  ConnclUvUle  region,  iyi)S-lW7,  in^rt  tons. 


Mouth. 


February . 


April  

May  

June  

July  

August  

Septoniber. 

October  

November. 
December. . 


Total   13,346,230 


ISUS. 

1UU4. 

1905. 

IMM). 

1907. 

1.1.14.272 

718.. 182 

1.2v:{.  ir.2 

1 .  i  i<;.5.  747 

1. 688. 475 

958,984 

845,428 

l.H.V).  12S 

1,  4:''.. 

1,(525.  7?»3 

1.274.863 

1,062,192 

!,4i'7.7.'n. 

l,701.;i42 

1,346.063 

1,118,043 

1,H43,. 

i,a>4,a)6 

l,70>..^:xi 

1,288.  .MO 

1,146,907 

l,45l.5r>4 

1,739, 743 

1,78T.».!I 

1,379.257 

945,520 

1.354,470 

1, 6^1,209 

l.li77,«8S 

1,327,239 

887,402 

1,622.998 

1,662, 645 

1,741,612 

1.211.820 

975. 724 

l.r?3s.no2 

1,685.036 

i,m),m> 

1,787, 1«) 

1,239.265 

1,153,471 

1.72'  ..  7:t4 

1,(>50,207 

1.041.  flfif. 

1.14«,{1R9 

].4:ui.'j:k 

1,850,450 

1,805.307 

62"'.  7'^ 

1.2117.  1(1 

1 .     .  '*  12 

1,752,234 

1,167.796 

513. 1H7 

l.Ji'.l.  174 

1.. t).'iO 

1,655,283 

077. 657 

13,346,230 

12, 427, 4<i3 

17,896,626 

19,990,326 

10,029,058 

The  txDtai  shipmeut«,  in  cars,  for  the  la^sl  twenty  yeaxs  were  as 
follows: 

TMal  anddaitf  average  shipments,  in  ears,  1888~J9C7„ 


Year. 


Dtiily  Total 
nvonige.  I  cars. 


2S2. 441 
32»i,  220 
3.^5,070 
274.000 
347.012 
270,  a% 
281,677 


Year. 


Daily 
HverHge. 


ISttii. . 
18y7. 

i;»oo. . 
1901.. 


1.410 

920 
1.181 

i.4i:. 

1 . 676 

i.r.io 

1,857 


Total 

cars. 


441,243 
2S9, 137 

367..'m 
441,;  r.< 
.^23,2«l•^ 

.V)4.410 
561,051 


II  Yeer. 

Daily 
average. 

1903  

'  1W4  

1 ,  flRf. 

I,7ti2 
1,S86 

1906  

li 

Total 

ctts. 


624. 1  OS 
.•"xVi,  738 
.'■)10.7.W 
ti88,  ;«s 
74MM 


The  following  table  shows  the  prices  for  Connellsville  furnace  and 
foundry'  cokes,  by  monllLs,  during  the  years  1908  to  1907.  The 
abnormally  high  prices  reported  for  both  grades  of  coke  in  1902  anti 
1903  was  due  to  the  scarcity  of  fuel  caused  by  the  strike  in  the  anthra- 
cite region  and  were  for  prompt  delivery,  and  although  these  prices 
were  quotod  and  were  actually  obtained  for  coke  sold  for  promy^t 
delivei^^,  the  net  returns  to  the  producers  in  1902  and  1903  were  not  m 


Digitized  by  GoOgle 


OOKE, 


276 


laige  as  in  1  n(»7,  nearly  all  of  the  coke  shipped  in  1903  having  been  sold 
on  contracts  ma(ie  months  before,  no  that  while  it  appears  that  prices 
for  pronmt  deUvery  were  quoted  for  furnace  coke  as  high  as  $12  in 
1902  ana  $7  in  1903,  tlie  average  Teturns  to  the  manuncturere  was 
$2.28  in  1902  and  $2.27  in  1903,  whereas  in  1907  the  average  price  for 
the  year  of  Connellsvillc  coke  was  $2.32,  the  highest  fig:ure  of  which 
there  is  any  record.  The  prico«  quoted  in  tlio  following  table  arc  for 
strictly  Connellsville  coke  jus  reported  by  The  Iron  Age.  "Main  line" 
and  "outside"  cokes  are  usually  quoted  from  15  to  25  cents  below 
strict  Connellsyille: 


JPnoet    OonneUniUe  furnace  and  foundry  coke,  X90S--1907,  by  monUit. 


FuraaoB. 


1903. 


Jm.. 
Mb.. 


^vtr  

B^pt  

Oet  

Nov  

Deo  


!  Sixmonttu' 
contnicta. 

l8.7ttot4.0Q 
ft.«to  4.00 

9.nt»  400 

SLOOta  3.50 
2.7Sto  3.00 
2.50 
2.25to  2.30 
2. 25  to 
2. 00  to 


t'rompt 
delivery. 


2.50 
2.10 


I6.00tot7.00 

4»to  &ao 
aooto  i-O 

4.SDtO  &00 
3.S0to  400 

2. 75  to  3.^fi0 

ZOOto  2.50 

2.00to  2.50 

1.75  to  2.10 

l.(i5to  2.00 

l.esto  1.76 


1004 


|].00toS1.0» 
LtttO  tot 
1.00to  1.75 
l.OOto  1.66' 
1.60t«  I.M 
1.40to  1.65 
I.40to  1.50 
1.45  to 
1.40  to 
1.46to 
1.7510 


1.50 
1.60 

•2.  15 


2.10to  2.45 


CIO  tots. 00 

3.00  to  2.75 
2.3Sto  2.50 
l.OOto  2.25 

1.80  to 
1.75  to 
1. 75  to 
1.80  to 
1.90  to 
2.  X'ito 


1000. 


2.00 
2.10 
2. 10 
2. 10 
2.50 
X  10 

a.  00 


2.75to  2.90 


to.  15  to  tK.  75 
ZlOtO  2.00 
S.2Dto  2.50 

2. 30  to 
2.  a)  to 
2. 30  to 
2. 40  to 

2. 75  to 
2. 85  to 

2. 76  to 
3. 00  to 
3. 00  to 


2.75 
2.75 
2.50 
2.75 
2.85 
2.90 
3.25 
3.60 
3.00 


1007. 


ti^  00  to  23. 75 
3.«0tO  &Ofi 


2: 00  to 

2. 65  to 

2.001*1 
1.75  to 
2. 40  to 
2. 40  to 
2. 75  to 
2. 75  to 
2.00to 
2.00(0 


.25 
2.85 

2.85 
2.6S 
2.flO 
2.86 
2.90 
3.00 
2.  75 
2.50 


Month. 


Jan. 


Foondi^. 


1000 


I908.» 


(••) 


Feb  

Mar  

Apr  

M*y  

Jane  

July  

A  up  I 

Isepl  '  2. 76  to 

Oct   2.75to 

Nov  

Dw  


94.75tot&.00  |0.0()tot7.50 


3  J.^tf' 
3.00  to 


4.00 

4.00 

(HI 
3.00 
3.00 


6. 00  to 

6.  no  to 

5.  so  to 
400  to 
3.  50  to 

.1.  00  t  o 

2.  T'l  1 0 
•->.  7.-,  ( -> 
2.  SO  to 
3.15tO  2;do 


7.00 
7.00 
fi.00 
5.50 
4  00 
3  50 
:!.  iXl 
3.00 
3.00 
2.65 


1004 

S2.  lUtoS2.50 
2. 10  to  2.25 
2. 10  to  2.  .W 

■J.  :■<) 

2. 15 
2.00 
1.85 
1.85 
2.00 
2.25 
2.60 


lOOS. 


1008. 


2.15t<) 
2. 00  to 
1.80  to 
1.75  to 
1.75  to 
1.75  to 
1.80  to 
2. 00  to 
2L2tto  2.50 


t2.25to 
2. 60  to 
2. 75  to 
2. 65  to 
2. 50  to 
2. 35  to 
2. 25  to 
2. 25  to 

2.  40  t  o 
2. 75  to 
3. 60  to 

3.  «t0 


32.76 
3.00 
3.25 
3.00 
2.75 
2.65 
2.60 
2.60 
3.00 
3.50 
400 
400 


$2.7oto$:?.  .V) 
2. 50  to  .MH) 
2.75)10 
2  U)  t  o 
66  to 
65  to 
75  to 
00  to 
3. 25  to 
3. 25  to 
3.76to 
S.75tO 


3. 2:> 
;i  10 

3. 10 
2.76 
3.00 
3. 25 
3.50 
4  00 
460 
450 


1007. 

$4.  fK.)  t  n  14.  H\ 

a.  7:>to  4.:^) 

X  5<)  to 

a.  IV.  to 

2.  76  to  3.26 
3. 00  to  3.25 

3.  no  to  3.25 

a.  («)t(>  a,  75 

3. 16  to  3.50 

3. 26  to  3.40 

2.60to  3.00 

2.ntO  2.76 


i.OO 

a.  75 


o  Contract  prices. 


b  i  rompt  delivery. 


c  No  contmct  prices  quoted. 


(ireensburg  digtrict. — The  ovens  in  the  Greensbiu]e  district  are  all 
located  in  the  vicinit}'  of  the  city  of  Grcensburg.  T^ere  are  8  estab- 
lishment's in  the  district,  and  there  were,  at  the  close  of  1007,  1,735 
ovens  in  the  dititrict,  of  wliidi  only  10  were  idle  throughout  the  year. 
The  total  production  in  1907  amounted  to  798,003  short  tons,  as 
against  f>7S,S17  tons  in  1906  and  551, 2.3:^  in  1905.  The  value 
mcreased  from  $l,1.5o,95S  in  1005  to  ,611 ,473  in  1006  and  to 
$2,273,078  in  1907.  The  average  price  per  ton  advanced  from  $2.42 
in  1906  to  $2.86  in  1907. 

The  statistics  of  the  manufacture  of  coke  in  the  Greensbuig  district, 
Pennsyh  ania,  in  1889,  1890,  1900,  and  from  1903  to  1907  are  giyen 
in  the  following  table: 
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Statistics  of  the  manu/acturc  0/  coke  in  the  Greensburg  districl,  Pennsylvania,  1889-X907, 


Estab- 
Uab- 

Buflt. 

3ns. 

BoUd- 
Ing. 

Com  nsed 

(short 

Coke 
produced 
(abort 
toua). 

Total  TMUA 

of  ookaat 

Valuf  of 
cuke  at 
Ovens, 
per  ton. 

\\cU\  of 
coal  in 

coke  (per 
oeot). 

im  

2 

50 

16 

nro 

20.459 

121,523 

tl.05 

1890  

2 

58 

0 

44,000 

30,261 

44,290 

1.46 

«.7 

190(1  

5 

GHO 

280 

331,305 

196,709 

442,704 

2.25 

59.4 

1903  

7 

1.332 

0 

813,216 

451,385 

1,477, 134 

3.27 

55.5 

190-I  

7 

1,332 

0 

511,303 

314,954 

551,228 

1.75 

61.6 

1905  

7 

1,328 

100 

908,003 

551,233 

1,155,958 

2.10 

60.7 

1900  

8 

1,428 

2G0 

1.118,227 

678,817 

1,641.473 

2.42 

6a7 

19OT  

8 

1,735 

0 

1,200,981 

798.003 

2,273,078 

2.85 

66. 1 

Irwin  district. — This  district,  which  is  of  minor  importance,  includes 
572  ovens,  located  near  the  town  of  Irvrm  in  Westmorelan(l  County. 
The  production  in  1007  wn.s  slifjhtly  loss  than  that  of  lOOfi,  the  out- 
put cfeclining  from  230,552  short  tmis  in  1906  to  210,393  tons  in  1007, 
with  a  decrease  from  $510,572  to  $492,304.  In  general  sympathy 
with  the  advanced  prices,  however,  the  average  price  for  coKe  in 
this  district  incroased  from  $2.21  in  1906  to  $2.34  in  1907.  The  Irwin 
district  bog^an  manufactuririL''  fokc  in  l^*^0.  The  statistics  of  pro- 
diu-tion  in  that  year,  in  1890, 1900,  and  from  1903  to  1907,  have  been 
as  follows: 


Statistias  of  the  inanufactxire  of  coke  in  the  Irwin  district,  Pennsylvania,  1889-1907, 


Yew. 

Kntal>- 
mentB. 

On 

Built. 

m0. 

BuUd- 
ing. 

Coal  used 
(short 
tons). 

Coke 
produced 
(short 
too*). 

Total  value 
of  roke  at 
ovens. 

Value  of 
coke  at 
ovens, 

p«r  ton. 

Yield  of 
coal  in 
coke  (per 

OCDt). 

188».  

4 

696 

0 

373,  <m 

243,448 

8351,304 

SI.  44 

w 

1890  

4 

661 

0 

270,  476 

172,329 

25«,  45fi 

1.49 

63.7 

1900  : 

5 

697 

0 

ft'i,  i;47 

61,63<j 

i.V!,7-13 

2.49 

»3£.S 

190S  

6 

691 

0 

207,  01.7 

133. 290 

334.  4-^4 

2,51 

(VI.  4 

M04  

• 

691 

0 

M.  4*W 

,S,793 

14,. 

IVl  s 

1906  

6 

680 

27 

25S,(V?L» 

lt>4,ti01 

325,74b 

63.8 

1906  

6 

SI 

0 

34S.i«»7 

230,552 

510,572 

2.21 

66.2 

5 

872 

0 

316,001 

210,393 

492,304 

2.34 

66.7 

Lower  CwmeRsviHe  district, — ^This  district,  sometimes  called  the 
"Klondike,"  is  located  in  the  western  part  of  Fayette  County,  imme- 
diately west  of  the  southern  end  of  (he  Connellsville  basin,  from 
which  it  is  separated  by  the  Groonsbm-fr  anticlino.  Altliough  but  8 
years  old,  having  been  opened  in  1900,  it  ranks  next  to  Connellsville 
among  the  coke-making  districts  in  the  United  States,  having  in  1906 
and  1907  produced  more  than  3  times  the  output  of  the  Flat  Top 
district  in  Virginia  and  West  Virginia,  which  imtil  1902  was  the  second 
roke-prothicing  rop^ion  in  the  United  Stat<>s.  Th(>  flcvolopitiont  of 
tliis  district  surpas-ses  all  rrrords  in  the  United  States,  ami  the  pro- 
duction ha,H  ^ro\\Ti  Willi  phenomenal  rapidity.  Following  the 
abnormal  conditions  in  1904  the  production  of  coke  in  PennsjTvama 
showed  a  decrease  in  every  distnct  except  the  Lower  Connellsville, 
which  showed  nn  increase  in  1901  over  1003  of  558,158  short  tons, 
while  the  total  prfxl'irt ion  of  the  Slate  tlecrejised  789,868  tons.  The 
record  for  1905  siiowed  an  increase  of  nearly  1,000,000  tons  over  1904, 
and  1906  showed  a  ^in  of  1,300,000  over  1905.  The  statistics  for 
1907  show  a  further  mcrea.se  of  1,122,765  tons  or  21.7  per  cent  over 
1906  with  an  increase  in  value  of  $3,711,160  or  30.8  per  cent.  The 
62  coking  establishments  in  the  district  include  3  incomplete  at  the 
close  ol  1907.   There  was  a  total  of  12,264  ovens  completed  and 
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1  06S  Imilding.  None  of  the  establishments  except  those  which  were 
incouipieto  were  idle  during  1907. 

Tlie  record  of  the  district  for  the  eight  years  of  its  existence  has 
been  as  foUows: 

SUUitiics  of  Ute  vumu/acture  of  coke  in  Ute  Lower  C'omulUvUU  diatrici,  Feniisyhmtia, 


Ymt. 


1900 

1001 

m4 

19U& 
1906 
19Q7 


BaUb- 


12 
17 
21 
X2 
3-1 
46 
53 
«2 


Ovens. 

BuUt. 

BuUd- 
log. 

2.033 
3.251 
4.253 
6.753 
6,570 
7, 484 
9.708 
12,264 

1,112 

30 
706 
7SC, 
250 
l.U'y 
l.Krj 

i,m 

Com!  OMd 
(ihort 
ions). 


679,02!t 
1,666.826 
2,826,242 
3. 452, 568 
4.229. 7.% 

7.  4'..''.,2'i.') 


Coke 
prodtunl 
(abort 

Total  tllue 
OfCOkBSt 

orens. 

Value  of 
coke  at 
oveoa, 
per  ton. 

385,909 

*7<r.\NVi 

?j.  (>.') 

1.991,099 

\.7H 

l.^W.  Ill 

4.701.068 

2.48 

2.  .T2\».  2 

5, 522.884 

2.37 

2,887.  I.V  . 

4,«2:{,  i;« 

i.eo 

3.871, 31U 

7,  .TO,  W 

1.95 

6. 188. 135 

I'J 

2.32 

6,3iU,6U) 

15,758,049 

2.50 

yield  of 
coal  in 
ooka  (Der 


<'>ti.5 
66.9 
67.2 
<i7.5 
68.2 
»*i.3 
69.4 
(10.0 


Xe(<MMm  FoJZev  and  St^ylkiM  diMets. — ^All  of  the  by-product 
ovens  in  the  Lebanon  and  Schuylkill  valleys,  which  include  120 

Sempt-Solvay  ovens  at  Steelton,  40  at  Chester,  90  Semet-Solvay  ovens 
at  Lebanon,  and  232  Otlo-HofFman  ovens  at  T>ebanon,  were  operated 
during  1907.  The  total  production  of  these  4  plants  in  1907  amounted 
to  909,188  short  tons.  In  1906,  when  the  Semet-Solvay  ovens  at 
Chester  and  Steelton  were  not  in  operationi  the  jiroduction  amounted 
to  559,601  short  tons,  and  In  1906  the  production  was  207,716  short 
tons. 

Pitfshirg  district. — A  large  part  of  the  production  of  the  Pittsburg 
district  is  from  slack  coal  obtained  from  the  mines  alou^  the  slack- 
water  navigation  of  the  Monongahela  River  and  is  brounit  to  Pitte- 
bui^  on  bar<z;es.  Some  run-of-mine  coal  is  also  brought  from  the 
fourtli  ])ool  of  the  Monongahela  River  at  Pittsburg.  The  production 
of  120  ()tto-HofTman  ovens  at  Glassnort  and  25  Sernrt-Solvay  ovens 
at  Sharon,  in  Mercer  County,  is  included  in  this  district.  The  pro- 
duction in  1907  amounted  to  1,764,747  short  tons,  valued  at  $5,183,- 
156,  against  1,463,795  short  tons,  valued  at  $3,620,030  in  1906,  an 
increase  of  300,952  tons  or  20.6  per  cent  in  quantity,  and  of  $1 ,563,1 26 
or  13.2  per  cent  in  value.  Tliere  are  12  establishments  in  the  district 
with  a  t^>tal  of  3.1  S5  ovens.  The  only  plant  idle  during  1907  was  the 
Semet-Solvay  piaiiL  uf  25  ovens  at  Sharon. 

The  statistics  of  the  manufacture  of  coke  in  the  Pittsburg  district 
for  1880, 1890, 1900,  and  from  1903  to  1907  are  given  in  the  following 
table: 

Statitliet     (he  mamtfaeture  of  eote  in  ike  PxUaburg  dittndf  Peftfiayltianui,  1880-1907, 


Estab- 

BuUt. 

.■lis. 
fiuUd- 

mg. 

Gosliuad 
(abort 
iona). 

Coke 
produced 
(short 
toot). 

Total  valup 
of  ooka  at 
ov«oa. 

Value  of 
coke  nt 
ovena, 
par  too. 

Yield  of 
cofti  In 
coke  (per 

0«Bt>. 

laso  

21 

534 

0 

194.103 

105. 974 

12.40 

55 

14 

541 

0 

14f».2;!fl 

93.984 

171,  4A5 

1.82 

&3 

8 

1,G41 

0 

802.  tilO 

.S70.  C7>i 

1.418.:K2 

2.  4S 

66.1 

6 

1 .  f:!'^ 

359 

l,404.tK30 

877,  t>4() 

2,(a2,S27 

3.00 

fi2 

8 

0 

1.370,02*J 

841 , 459 

I.  TO.'). 257 

2.13 

•  A  ■( 

1«6«..„«.  

8 

2,  iri'i 

380 

2,317. 150 

1.4(i3,774 

2.  46 

U.X2 

10 

■2',  st;s 

0 

2,.376.40;< 

1,4<«,705 

3,  ivjii, 

2.  47 

61.6 

c3,i£5 

0 

2,807,931 

1,704,7«7 

5,  ISa,  15ii 

2.M 

02.9 

•  fiHii|iBdf#  otvna  and  prodoptton  In  Altaff^ny  Vansy  dlatitet. 

*  loetodM  2  ofltetUibiimita  ta  lieioir  Coantf .  I  tn  Bmrw  Coimtjr.  and  2  In  Allq^hcny  Valley  dtatrlet. 
« liwiada*  390  Untlod  Otto  Md  25  Setast-Snlvar  ovma. 
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BeyTioldavilie^  WaLtion  district. — This  district,  in  Jefferson  and  Clear- 
field counties,  mcludes  all  of  the  ovens  along  the  line  of  the  Rochester 

and  Pittsburg  Railroad,  as  wdl  as  those  of  the  low-^ade  diTision  of 
the  Allo|z;liony  Valley  T?.ail\^  ny,  and  those  connectca  with  thr  mines 
of  the  N  rw  York  Central  and  Hudson  Kiver  Kailway.  The  number 
of  establiislmients  in  the  district  increased  from  8  in  1906  to  9  in  1907. 
All  of  these  were  operated  during  1907,  and  the  production  increased 
from  770,095  short  tons  in  1906  to  870,831  short  tons  in  1907,  with 
an  increase  in  value  from  $1,794,127  in  1906  to  S2, 386, 678  m  1907. 
The  average  price  per  ton  advanced  from  S2.33  to  S2.74. 

The  following  arc  the  statistics  of  tlio  manufacture  of  coke  iu  tlie 
Reynoldsville-Walston  district  for  the  yeare  1880,  1890,  1900,  and 
from  1903  to  1907: 

StatiatiGt  qf  the  maMtf(adnre  of  coke,  in  the  ReynoldnilU-  Waltton  di^rict,  Pena^lvaaiat 

mo-wo7. 


OTons.  i 

BuUt. 

- 

Build-  1 
ing.  1 

117 
1.737 
2,010 
2,003 
2,101 
3,903 

2,«n 

3,781 

J 

0  ' 

0 

0 
200 
•200 

0  t 

0 ! 

1 

YMur. 


1880 
IMO 
1900 
1903 
19M, 

1986. 

MOT, 


E«tab- 
jncnts. 


OoAlnaed 
^ahort 
tons). 


45,065 
092,006 

1,115,923 
1,420.709 
1,313,.W7 
1,463,680 
1,309,801 
1,586,123 


Coke 
produced 
(short 
tons). 


28,090 
406,184 

G25,553 
810,350 
709,602 
831.904 
770,006 
870,881 


Total  value 
ofcoiniAt 


$46,360 
771,996 
1,347,869 
2,688,472 
1,686,960 
1,638,934 
1,794.127 
2.380,678 


Value  of 
ooko  at 


Ylelr]  of 
cotil  in 


ovens,  ;<'okp  (jier 


par  ton. 


tl.65 
1.90 
2.15 
3.32 
2.34 
1.07 
2.38 
2.74 


OQOt). 


62 
62 
66 

57.4 
54 

56.8 


7.1 


Upper  Connelhmlle  district. — This  district  inclutles  that  portion  of 
the  Connellsville  trough  or  hasin  which  lies  north  of  a  pomt  a  short 
distance  south  of  the  town  of  Latrobe,  Westmoreland  Cx)un1y.  ITie 
coal  of  this  district  (liffors  somewhat  frnm  that  (^f  the  basin  proper, 
so  that  in  addition  to  its  ijcofjraphic  poHition  there  is  another  reason 
for  .separatin|g  the  production  from  tnat  of  the  Connellsville  district. 
The  production  in  1907  amounted  to  1,030,260  short  tons,  valued  at 
f  !  7,072,  against  1,011,229  short  tons,  valued  at  $2,172,748  in  1906, 
indicat  ing  a  snial!  increase  in  tonnage  with  a  larger  increase  in  A^alue, 
the  average  price  per  ton  having  advanced  from  $2.15  in  1906  to 
$2.38  ill  1907. 

In  the  following  table  are  given  the  statistics  of  tlie  luanufacture 
of  coke  in  the  Upper  ConnellsT^le  district,  Pennsylvania,  in  1880, 1890, 
1900,  and  from  1903  to  1907: 


Year. 


Estab- ! 
I  liab- 


1880   8 

I8B0  '  14 

1900  1  14 

lOOS   19 

I90«   19 

1906   19 

1908   23 

1907   38 


1880-im. 

0v«as. 

Coal  used 

Coke 
produced 
(abort 
tons). 

Total  Y.^lne 

Built. 

Build- 
ing. 

(short 
tona). 

of  ooke  at 

767 

i.aoe 

1,999 
2,666 
2,660 
2,434 
2,516 

0 
28 
0 
280 
27 
30 
332 

m 

:iH»,927 
K>>':i.  277 
MMJ.  170 

i,is(i.'.tir 

601.236 
1,159,158 
1,497,285 
1,887,978 

229.433 
677,240 

7S4. 

.VKI 
75.".,91*i 
1,011,229 
1,098,300 

1387,945 
1,008,102 

5t>o,og7 

1,445,568 
2,172.748 

Value  of 
ooko  at 
ovens, 
p«r  ton. 

SI.  73 
1.75 
2.00 
2.72 
1.51 
1.91 
2.18 


Yield  or 
ooal  In 

coke  (\Ma 
ceut). 

72 

64.9 
0&2 
66.4 
64.9 
65.3 
67.6 
88.1 


Digitized  by  GoOgle 


COKB, 


279 


TENNESSEE. 


The  coke-making  industn-  of  Tennessee  has  remained  nearly  sta- 
tionary in  the  last  three  years,  the  production  in  1907  having 
amounted  to  467,499  short  tons,  as  compared  with  483,428  tons  in 
1906,  and  468,092  tons  in  1905.  The  production  of  1907  was  within 
5,507  tons  of  uie  average  for  the  three  yeare.  In  regard  to  the  value 
of  the  product,  however,  there  has  heen  a  decided  increase,  from 
$1,184,442  in  190o  to  Sl,3r)0,sr,6  in  1900  and  to  $1,592,225  in  1907. 
The  average  price  })er  ton,  which  was  as  low  as  $2.39  in  1904,  ad- 
vanced to  $2.53  in  1905,  $2.79  in  1906^  and  $3.41  in  1907. 

The  total  number  of  establishments  m  the  State  at  the  close  of  1907 
was  18,  an  increase  of  1  over  1906.  Of  these  1 S  establishments  5,  hav- 
ing a  total  of  769  ovens,  were  idle  tlirougliout  the  year.  There  was 
one  establishment  wliose  ovens  were  incomplete  at  the  close  of  the  year 
and  did  not  contribute  to  the  i)roduction  during  1907.  In  1906  there 
were  17  establishments,  3  of  wnich,  with  a  total  of  ^36  ovens,  were  idle 
during  the  year.  It  appears  from  this  that  Teimess<M>  did  not  par- 
ticipate in  the  general  increased  tonnage,  though  it  did  receive  the 
benefit  of  tlie  higher  prices  which  prevailed  during  1907.  The  18 
establishments  in  1907  represented  a  total  c<|uipnient  of  2,806  ovens, 
compared  with  2,731  in  1906.  There  were  80  ovens  building  at  the 
close  of  the  year. 

The  statistics  of  t1ic  manufacture  of  coke  in  Tennessee  in  the 
years  1880,  1890,  1900,  and  from  1903  to  1907  are  shown  in  the  fol- 
lowing table : 

Statistics  of  the  manufacture  of  coke  in  Tennessee,  1880-1907. 


Estab- 
lish- 


vm  

1«M  

1905  


6 

n 

J4 

10 
17 
IG 
17 
18 


BuUt. 


686 
1,004 

2,107 
2.4.T9 

2, 4.'i<'. 

2,731 


Build- 
ing. 


68 

292 

.^40 
ao4 

190 

w 

138 
80 


Coal  usp-l 
(short 
tons) . 


217,686 
000,387 
8M,780 
1,001,350 
71S, IKI 
862,320 
029,406 
8tt,9sa 


Coke 

produced 
(short 
tons). 


130,609 
348,728 
475.  iX2 
54r..  H75 
379.240 
4<>8.092 
4ra,428 
487^408 


of  i-oko  at 
ovens. 


8316,607 
684,116 

1,209,565 
l,70fi,722 
905.540 
1.184,442 
1.3fiO,8G6 
1,808,226 


Value  of 
coke  at 
owns, 
per  ton. 

Yield  ot 
coal  tn 

ookB  (par 
oeaQ. 

82.42 

60 

1.96 

tt 

2.67 

6&8 

3. 12 

54.6 

2.39 

52.8 

2.53 

543 

2.79 

82 

&41 

816 

The  character  of  coal  used  in  the  manufacture  of  coke  in  Tennessee 
lias  been  for  several  years  about  etjuallj  divided  between  run  of  mine 
and  slack.  In  1007  the  coal  used  consisted  of  770,824  tons  of  washed 
coal.  In  addition  to  this  there  were  54,397  tons  of  unwashed  run 
of  mine.    All  of  the  slack  was  washed. 

Tlie  following;  table  exhibits  the  character  of  the  coal  used  in  the 
manufacture  of  coke  in  Tennessee  in  1890,  1895,  1900,  and  fiom  1903 
to  1907: 

CharaeUr  oj  ooal  used  in  the  mant^fativTe  of  eoie  in  Tennesue,  J890-1907,  in  «ftort  tont. 


PH.,  Year. 

Bon  of  nlM. 

SlMdE. 

Total. 

Unwashed. 

Washed. 

Unwaslted. 

Washed. 

jjjp^u*i.  

*  ****  *  "•*•*•*•••** 

265,359 
90, 744 

150,097 

157,717 
1,471 

134,432 
81,825 
54, 307 

0 

59.2R4 
349.448 
404.949 
302,943 
2*4.. «)2 

380,094 

273,cr-'S 
283.900 
24, 122 
74,5(« 
60,784 
46,073 
142,843 

0 

72,000 
242,721 
330.522 

vm,  i.w 

.■552. 9H3 
437,513 
195, 20^3 
384,730 

uiti,387 
(•84,056 
854,780 
1.001,356 
718,181 
84.2,320 
929,405 
825,221 

28 U  MINERAL  BESOUBOBEk 

UTAH. 

As  there  is  but  one  company  in  Utah  enj^aged  in  the  manufacture 
of  coke  the  statistics  of  production  have  been  included  witli  those  of 
the  State  of  Colorado^  wnich  adjoins  Utah  on  the  east.  The  coals  of 
Utah  which  are  used  in  the  manufacture  of  coke  are  practically  iden- 
tical in  character  with  those  of  western  Colorado. 

VIRGINIA. 

All  of  the  coking  coals  of  Virginia  arc  contained  within  a  few  coun- 
ties in  the  extreme  southwestern  portion  of  the  State,  which  are  witiiin 
the  coal  fields  of  the  Appalachian  province.  There  has  heen  consid- 
erable activity  shown  in  t  he  deyelopment  of  properties  in  the  last  few 
years,  particularly  m  Wise  and  Lee  counties,  and  although  the  pro- 
duction for  1007  was  slightly  less  i]mn  in  1906,  there  is  strong  proba- 
bility of  a  niarlved  increase  wit  Inn  a  few  years,  particularly  following 
the  development  of  the  work  which  hkis  been  in  j)rogress  m  the  Black 
Mountain  region  of  Lee  County,  wluch  has  been  going  on  for  the  last 
two  or  three  years.  The  decrease  in  1907  was  due  to  the  monetaiy 
troubles  in  the  latter  part  of  the  .year,  tliis  region  feeling  tlie  cfTccts 
of  the  financial  stress  almost  immediate] v.  .Vs  it  was,  the  production 
decreased  from  1,577,659  in  1906  to  1,545,288  short  tons  in  1907,  a 
loss  of  32^379  tons  or  2.1  per  cent.  Owing,  however,  to  the  better 
prices  wluch  prevailed  dunng  the  greater  part  of  the  year  the  value 
of  the  coke  produced  in  1907  shows  an  increase  of  $154,074,  or  from 
$3,611,659  in  1906  to  $3,765,733  in  1007.  There  were  19  establish- 
ments in  1907,  an  increase  of  1  over  1900,  and  the  total  number  of 
ovens  increased  from  4,641  to  5.333  in  1907.  One  establishment  of 
400  ovens  was  idle  throughout  tne  year,  and  this  was  due  to  the  fact 
that  the  mines  at  E^eokra  are  still  in  process  of  development.  The 
Newton-Chambers  ovens  at  Pocahontas,  f)6  in  Tminlx  r,  continued 
idle  during  1907.  The  greater  part  of  the  development  which  iias 
resulted  in  actual  production  during  the  last  few  years  lias  been  car- 
ried on  in  Wise  County  on  the  Clinch  Valley  branch  of  the  Norfolk 
and  Western  Railroad.  The  coke  in  this  district  is  the  only  coke  at 
'  the  present  time  made  in  Virginia  from  coal  mined  exclusively  within 
the  Stntc.  Tlien^  are  two  plants  in  Virp^inia,  one  at  Lowmoor  and 
one  at  Covington,  the  coal  for  both  of  which  is  drawn  from  the  mines 
in  the  New  River  district  of  West  Vimnia.  The  coals  for  the  ovens 
at  Pocahontas  and  part  of  the  Flat  Top  district  of  Tazewell  County 
is  obtained  from  mines  whose  workings  extend  across  the  State 
botmdary  lino  into  West  Virpnnia  and  a  part  of  this  conl  prod\iction 
should  lie  proi)erly  credited  to  West  N'innnia.  The  opcnin<j:s  of  the 
mines,  however,  and  the  coke  ovens,  are  in  Tazewell  County,  and  it  is 
customary  to  credit  the  coal,  as  well  as  the  coke,  to  Virginia.  The 
total  procluction  of  Wise  County  in  1907  amounted  to  1,353,225  short 
tons,  or  ST. 6  per  rent  of  the  lotal  for  tlie  State. 

The  statistics  of  tiie  manufacture  of  coke  in  Virjxinia  in  ISS.*^,  when 
the  first  operations  were  begun,  anti  in  1890,  1900,  and  from  1903  to 
1907,  inclusive,  are  shown  in  the  following  table: 
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Statutica  of  the  nuutu/acture  of  coke  in  Viryijiia,  188S-VJ07. 
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All  the  coal  used  in  the  manufacture  of  coke  in  Virginia  during  1907 
was  unwashed.   Of  the  2,264,720  tons  used  1,271 ,518  tons  were  mn- 

of-ii  iiM  ,  aiul  093,202  toii.s  wore  slack. 

The  following,'  table  shows  the  character  of  tlie  eoal  used  in  coke 
making  in  Virginia  in  1890,  1900,  and  from  1903  to  1907: 

C^ameUr     ooti  fued  in  the  mamifiidure  </  eoke  in  Virginia^  1890^1907 ^  in  AoH  tant. 


Ymf. 

Run-of-mlne. 

Slack. 

Total. 

UnwulMd. 

WadMd. 

Unwa«)M»d. 

Washed. 

1880  

mo  

1MB.  

96,215 

020,207 

867.. -m 

1.213,226 
1,096.656 
l,0li2<W 
1,371.(18 

0 

0 
0 

998,317 

• 

1^.468 
463,620 
1,002.893 
3^,457 
1,087.713 
1»068,«81 

m,2ia 

1 

ooooooo 

251.683 
1,063,827 
1,860,225 
1,636,906 
2, 184,360 
2,296,237 
2,264,720 

WASHINGTON. 

Washington  is  the  only  one  of  the  Pacific  Coast  States  in  which^  so 
far  as  known,  coking  coals  occur.  The  coking  operations  of  Washmg- 
ton,  when  compared  with  those  of  some  of  the  eastern  States,  are  not 
of  j^reat  iinj)ortance,  but  they  are  of  importance  and  of  int^^rest  as 
establisliiug  the  fact  that  it  Is  possible  to  make  metallur^cal  coke 
from  Pacific  Coast  coal.  All  tne  coking  operations  are  in  Pierce 
County  in  the  central  part  of  the  State.  There  are  five  estabH.sh- 
mentvS  in  the  State,  four  of  whic  h  made  coke  in  1907.  The  only  idle 
plant  was  a  small,  prnctirallr  ex[)eriinpntftl  establishment  of  6  ovens, 
riie  other  4  establishiueiits  had  a  total  equipment  of  210  ovens,  and 
the  production  in  1907  amounted  to  52,028  short  tons,  valued  at 
$293,019,  against  45,642  short  tons,  yalued  at  $226,977  in  1906.  The 
ayerage  pri<  <•  per  ton  adyanced  from  $4.99  in  ld06  to  S5.63  in  1907. 
All  the  coal  used  in  coke  makinj?  in  Washington  in  1907  was  washed. 
Three  of  the  plants  used  washed  run-of-mine  and  one  used  washed 
slack. 
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The  coke-makiiig  induatry  of  Washington  began  iu  1884,  when  400 
tons  of  coke  were  produced.  The  record  since  thftt  time  has  been  as 
follows: 

Statittia  iff  the  mgoDUffaaure  qfeoke  in  WatbimgUM,  188i^l9ffT. 


Year. 

RsUb- 

ll8h- 
tnmtB. 

Ov< 
BuUt. 

ens. 

BuUd- 
ing. 

Coal  used 
(short 
tons). 

Coke 
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5 
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62 

IMS  

5 
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0 
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22«.977 

4.99 

60.4 

1907  

5 

216 

0 

85,8G0 

52,028 

293.019 

5.63 

60.6 

WEST  VIRGINIA. 

For  a  quarter  of  a  century;  ^during  which  tlie  statistics  of  the  coke 
production  of  the  United  States  haye  been  collected  by  the  Geolog- 
K-al  Survey,  and  until  the  close  of  1906  West  Viiffinia  and  Alabama 

have  been  close  rivuls  for  sorond  j)lti<  o  nmonf:^  the  cokr-producing 
States  and  have  freciueiitly  alternated  witli  each  other  for  the  posi- 
tion. During  1907^  liowever,  there  w^as  a  marked  increase  iu  the 
production  or  coke  in  West  Virginia,  while  that  of  Alabama  declined. 
As  a  result  of  this,  the  lead  of  over  800,000  which  West  Vii^ginia 
maintained  in  1905  and  1906  was  increased  to  nearly  1,100,000  tons 
in  1907,  and,  as  was  statod  in  the  report  f(»r  1906,  the  indicfttions  are 
that  West  Virginia  will  continue  to  rank  next  to  Peiiii.sylvania  as  a 
producer  of  coke.  One  of  the  factors  wliich  has  added  to  the  ^)ro- 
duction  of  West  Virginia  has  been  the  development  of  the  Tug  River 
district  by  tlie  United  States  Coal  and  Ck>ke  Company,  asuraidiary 
corporation  of  the  United  States  Steel  Corporation.  The  coniplt^tinn 
of  the  Coal  and  Coke  Railway  from  Charleston  to  Elkins  has  opened 
up  new  coal  areas  in  the  centrui  part  of  the  State.  It  is  anticipated 
that  the  Virsinian  Railway  (formerly  the  Deepwater^Tidewater)  will 
be  completed  during  the  3  ear  1908,  and  this  will  give  another  outlet 
to  tide  water  of  tlie  coal  and  coke  of  the  southern  part  of  the  State. 
The  completion  of  the  Wabash  interests  (West  Virginia  Central  and 
Pittsburg  and  Western  Mary  land  railroads)  will  give  outlet  for  the 
coals  and  cokes  in  the  northern  part  of  the  State.  In  addition  to 
these  the  older  lines  (Baltimore  and  Ohio,  Norfolk  and  Western,  and 
the  Chesapeake  and  Ohio,  ha\e  been  building  extensions  to  reach 
undeveloped  coal  areas,  and  all  of  this  will  tend  to  increase  West 
Virginia's  importance  as  a  coal  and  coke  producer.  Tn  the  north- 
western portion  of  the  State  inmiediate  developments  have  followed 
the  completion  of  the  Moieautown  and  Kingwood  Railroad,  as  is 
shown  in  the  increased  production  in  the  Upper  Monongahela  dis- 
trict. It  is  perhaps  unfortunate  for  the  welfare  of  the  State  that  the 
transportation  facilities  for  carryin*,^  fuels  out  of  the  State  are  so 
excellent,  as  the  railroads  have  been  more  interested  in  carrying 
coals  ana  cokes  to  other  markets  than  in  building  up  manufacturing 

industries  within  ilu-  State's  borders. 

The  coke  production  of  West  Vir^rinia  in  1907  amounted  to 
4,112,896  short  tons,  valued  at  $9,717,130,  against  3,713,514  short 
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tons,  valued  at  $8,192,956,  in  1906,  iin  increase  of  399,382  tons  or 
10.75  per  cent  in  quantity,  and  of  $1,524,174  or  18.60  per  cent  in 
Talue.  There  were  142  establishments  in  the  State  in  1907,  an 
inereftse  of  1  over  1906.   The  total  number  of  completed  ovens  in 

the  State  showed  a  decrease  from  19,714  in  1906  to  19,688  in  1907. 
Therf  were  a  number  of  new  estnMishin^'nts  started  in  1907,  but 
tfn  ^r  wore  all  l)iit  one  oiliiet  by  the  perniuuenl  abandonment  of  some 
plan  Is  wiiich  had  been  idle  for  several  years.  The  dismantlii^  of 
these  plants  is  also  responsible  for  the  decrease  in  the  number  of 
ovens.  Most  of  the  abandoned  plants  were  in  the  Upper  Monon- 
galiehi  district.  Of  the  142  e8tal)Iisliment8  in  the  State  in  1907,  26, 
witii  a  total  of  1,437  ovens,  were  idle.  These  idle  establishments 
included  1,  with  a  total  of  173  completed  and  7  incomplete  at  the  end 
of  the  year,  whidi  had  not  been  put  into  operation.  The  active 
establishments  were  therefore  116,  with  a  total  of  18,251  ovens.  Of 
the  26  idle  establishments  17,  with  a  total  of  916  ovens  (including  73 
completed  but  not  in  operntinn),  were  in  the  Tapper  Mononganela 
district,  and  8,  with  a  total  ol  421  ovens,  were  in  the  New  Kiver 
district. 

The  following  table  exhibits  the  statistics  of  coke  production  in 
West  Vii^inia  in  1880,  1890,  1900,  and  from  1903  to  1907: 

istatialici  o/  Oic  numvjactxure  oj  coke  in  West  Virginia,  1S80~1'J(J7. 
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As  shown  in  the  following  table,  far  the  larger  part  (62.1  per 
cent)  of  the  coal  used  for  coke  making  in  West  vir^nia  is  alack, 
nearly  all  of  which  is  used  without  being  washed. 

The  rlmracter  of  the  coal  used  in  the  manufacture  of  coko  in  West 
Virginia  in  1890,  1895,  1900,  and  from  1903  to  1907  is  shown  in  the 
following  table: 

CSmaeter  <^  coal  it$ed  in     mam^aeiurt  cf  ooibe  fa  WeH  V%^nia,  J890-19C7,  in  «Aorl 

torn. 
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PRODUCTION  BY  DISTRICTS. 

It  has  been  customary  in  the  preceding  reports  of  tliis  series  to 
consider  the  coke  production  the  districts  into  which  the  State 
has  been  divided.  Those  districts  are  known,  respectively,  as  the 
Upi)er  Mononji^ahela,  tlie  Uj^iper  Potomnr,  the  Kanawlia,  the  New 
liiver,  and  the  Fhit  Top.  llio  lirst  two  are  in  the  northern  part  of 
the  State,  and  are  named  from  the  fact  that  they  are  drained  oy  the 
headwaters  of  the  Monongahela  and  Potomac  rivers.  Tlie  other 
three  districts  are  in  the  southern  portion  of  the  State.  T\w  New 
River  district  includes  the  ovens  along  the  line  of  the  Chesaneake 
and  Ohio  Railroad  and  its  branches  from  Quimiimont  to  lluwks 
Nest,  near  which  point  the  coals  of  the  New  Riyw  series  go  below 
water  leyel.  The  Xanawha  district  embraces  all  of  the  ovens  along 
the  Kanawlia  River  and  its  tributaries  from  Mount  Carbon  to  the 
western  limit  of  the  coal  fields.  The  ovens  of  the  Gauley  Mountain 
Coal  Company  at  Ansted  are  included  in  the  New  River  district, 
although  the  Ansted  coal  belongs  in  realitj  to  the  Kanawha  scries 
and  lies  about  1,000  feet  above  me  New  River  coals.  The  Flat  Top 
region  is  also  drained  by  the  upper  portion  of  the  New  River,  and 
includes  tlie  ovens  in  West  Virtj^inia  which  belong  to  the  Pocahontas 
coal  field.  The  Flat  To})  district  ia  by  fnr  the  most  important  and 
boars  the  same  relation  to  the  productiou  of  West  Virginia  that  the 
Coxmellsville  district  bears  to  that  of  Pennsylvania.  Snce  1900  the 
statistics  of  production  of  the  Flat  Top  district  have  included  the 
new  operations  alonj:  Tiif:^  River  lyin<:  west  of  and  continuous  with 
the  Flat  Top  district.  The  output  from  t!ii^  district  averages  some- 
tiling  over  oO  per  cent  of  the  total  coke  product  of  the  State.  The 
procluction  of  coke  in  1907  increased  in  every  district  except  the 
Tygarts  VaUey  and  Upper  Potomac,  in  which  districts  a  decrease  of 
about  20,000  tons  was  shown.  The  largest  increase  was  in  the  Flat 
Top  district,  which  include"  the  Tiiix  River,  and  this  increase  was 
largely  in  the  Tuir  River  section  of  the  district.  The  next  important 
increase  was  lu  the  Kanawha  district,  and  this  gain  is  due  to  the 
operations  at  Page  on  the  Tidewater  branch  of  theViiginian  Railway. 

The  statistics  of  the  production  of  West  Yii^nia  by  districts  in 
1906  and  1907  are  shown  in  tiie  following  tables: 

production  of  coke  in  Wesl  Mrginia  Vw  1U06  and  lUOH,  by  districU. 
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Prochicttcm  fJ^f  coke  in  West  Virgmia  in  1906  and  1907 ^  by  <ii«(rict«— Coutiuued. 
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Flat  Top  diftrirf. — T^ntil  tho  close  of  1002  this  (lisfrict  was,  next  to 
the  Conuellsville  district  of  reimsylvauitt,  the  must  mipoituiit  coke- 

Sroducing  region  of  the  United  States,  but  the  largely  increased  pro- 
uction  of  the  Lower  Connellsville,  or  Klondike,  (Us trict  of  Penn^l- 
Tania  in  1902  placed  that  district  above  the  Flat  Ton  a.s  a  coke  pro- 
ducer. Like  the  coal  of  tlie  Connelisvilie  region,  tliat  of  the  Flat 
Top  district  of  West  Virginia  produces  a  coke  which  makes  an  ideal 
blast-fuxnaee  fu^.  Chemically,  the  Flat  Top  coke  is  superior  to 
that  of  ConnelbviUe,  as  it  is  lower  in  mineral  couteut  or  ash^  and  it  is 
regarded  by  some  ironmasters  as  equal  in  physical  properties  to  the 
Connellsville  coke 

To  the  operations  of  tlie  Fiat  Top  district  has  bee!n  added  that  of 
the  Tug  River  district,  immediately  to  the  west,  in  whicli  tiie  United 
States  Goal  and  Coke  Company  has  completed  something  oyer  2,000 
ovens.  The  combined  production  of  the  Flat  Top  ancTTuj:  Kiver 
districts  in  1007  nrnonnted  to  2.193,064  short  tons,  valued  at 
$4..S9.'3,77.:!,  an  nici  ea.se  of  280,469  tons,  or  14.7  per  cent,  in  (piantity 
and  of  $892,786,  or  22.3  per  cent,  in  value  over  the  production  of 
1906.  The  Flat  Top  district  really  includes  the  coal  mining  and 
coke-making  operations  in  Ta/ewell  County,  Va.,  and  if  this  is  added 
the  total  production  for  the  district  in  1907  amounted  to  2,385,119 
short  tons. 

The  Flat  Top  district  began  producing  in  1886.  The  output  of  the 
West  Virginia  portion  of  the  district  tor  1890,  and  for  that  of  the 
West  Virginia  Flat  Top  and  Tug  Biver  districts  in  1900  and  from 
1003  to  1907,  has  been  as  follows: 

8ta^MiU»  qfthe  mani^ariurc  of  coke  in  the  Flat  Top  district  of  West  l^ryinia,  2886-1907. 
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New  River  di8iricl.—lLiA&  diatrict  mcluiiei>  the  uvemi  along  tlie 
Chesapeake  and  Ohio  Railroad  and  the  New  River  from  Quiminnont 
on  the  east  to  the  junction  of  the  New  and  Gaulerf  rivers  on  the  west. 
The  ovens  ut  AiT-ted  on  Gauley  Mountain  are  mchided  in  this  dis- 
trict, although  the  coal  l)elon<rs  hy  right  to  the  Kanawlia  seiies. 
The  coals  of  the  New  Kiver  district  are  tor  the  most  part  hi^h-gratle 
coking  coals,  and  the  coke  is  a  good  blaat-fumaoe  fuel.  It  is  ^so  a 
high-grade  steaming  coal,  nearly  smokeless  in  character,  and  the 
demand  for  it  as  a  steam  c^al  is  probably  responsible  for  the  some- 
what backward  tendency  sliov  n  by  the  coke  production  during  tlie 
last  few  years.  Two  estabii.slinients  in  the  New  Kiver  district  were 
abandoned  duriug  1907,  reducing  the  number  from  25  to  23,  and  the 
total  number  of  ovens  was  reduced  from  2,039  to  1,957.  Of  the  23 
establishments  in  1907, 8,  with  a  total  of  421  oveoSyWere  idle,  leaving 
15  active  establishments,  Avith  a  total  of  1,536  ovens,  which  produced 
in  1907  248,346  tons  of  coke  valued  at  $690,335,  against  240,474 
tons,  valued  at  $058,729  in  1900.  The  average  price  per  ton  advanced 
from  12.74  in  1906  to  $2.80  m  1907. 

The  statistics  of  the  manufacture  of  coke  in  the  New  River 
district  in  1880,  1890,  1900,  and  from  1903  to  1907,  have  been  as 
foilows: 
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Kanawha  district, — The  Kanawha  distnct  includes  all  of  the  ovens 

along  the  banks  of  the  Kanawha  River  from  its  formation  by  the 
junction  of  the  Xow  and  Ganh\v  rivers  to  the  western  limits  of  the 
coal  fields.  It  also  includes  the  recent  developments  on  the  Vir- 
ginian (Deep water-Tidewater)  Railroad  along  lower  Loup  Creek, 
and  the  inclusion  of  this  latter  factor  is  responsible  for  the  marked 
increases  in  production  in  1905,  1906,  and  1907.  The  output  of  the 
district  had  decreased  from  179,988  tons  in  1903  to  92,014  tons  in 
1904.  As  a  result  of  the  bringing  in  of  the  T.oup  Creek  production, 
the  output  in  1905  increasecl  to  249,251  tuns.  This  was  further 
increased  in  1906  to  358,903  tons,  and  again  in  1907  to  451,043  tons. 
The  increase  in  1907  over  1906  was  92,140  tons,  or  25.7  per  cent. 
The  value  increased  $308,374,  oi-  35.8  per  cent.  There  were  12  estab- 
lishments in  the  district  in  I'tOT  and  in  1906.  Only  one  of  these 
establishments  in  1907  w>^s  idle,  and  this  was  one  in  which  the  ovens 
were  entirely  new  and  liau  not  been  completed  before  the  close  of 
the  year. 
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The  statistics  of  the  niaiiufai  turc  of  coke  in  the  Kanawha  district 
in  1880,  1890,  1900,  and  from  1903  to  1907,  have  been  as  follows: 
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Upper  Mofumadhda  distriii,— This  district  embraces  coke  oTens  in 

the  counties  of  Harrison,  Marion,  and  Taylor,  and  derives  its  name 
from  the  fact  that  tho  repim  is  drained  by  the  headwaters  of  the 
'Nfonnn^ahela  Kivcr.  It  inchides  the  well-known  mininf?  repons  in 
the  vicinity  of  Clarksburg  and  Fairmont,  which  are  among  the  most 
important  in  the  State. 

There  were  40  establishments  in  the  Unper  Monongahela  district, 
with  a  total  of  2,983  completed  ovens  at  the  doee  of  1907.  Of  these 
40  establishments  17,  with  a  total  of  916  ovens,  were  idle  during  the 
year.  The  idle  ovens  included  73  new  ovens  which  had  not  been  put 
m  blast.  The  production  increased  from  659,427  toms,  valued  at 
$1,412,215,  in  1906,  to  698,345  tons,  valued  at  f  1^38,464,  in  1907. 
The  average  price  per  ton  adranced  from  $2.14  m  1906  to  $2.49 
in  1907. 

The  statistics  of  coke  production  in  the  Upper  Monongahela  dis- 
trict in  1880,  1890,  1900,  and  from  1903  to  1907,  are  shown  in  the  fol- 
lowing table: 

^lotMtiCf  of  the  mamtfaetun  of  coke  in  thf  Upprr  MonongeAeia  diUriet,  Wett  Virgimaf 
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TJ^per  Potomac  and  Tygarts  Valley  dwtricL— The  Upper  Potomac 
district  includes  the  ovens  along  the  line  of  the  West  Virginia  Central 
and  Htteburg  Railroad,  in  the  region  drained  by  the  upper  waters  of 
the  Potomac  Kiver.  The  statistics  since  1902  include  also  the  otx  ra- 
tions  of  some  new  ovens  in  the  Tygarts  Valley  just  below  the  Ohio- 
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Potomac  divide,  but  practically  continuous  with  the  Upper  Potomac 
district.  The  number  of  establishments  in  this  district  increased 
from  11  in  1906  to  12  in  1907,  and  the  number  of  completed  ovens  from 
1,325  to  1,475,  but  the  production  decreased  from  542,115  short  tons 
in  1906  to  522,098  tons  in  1907.  The  value  decreased  from  SI  ,200.512 
in  1906  to  $1,219,671  in  1907.  This  is  the  onlv  district  in  tin-  Stat© 
in  which  a  decreased  production  was  reported  in  1907.  One  small 
establishment  was  abandoned  during  1907  and  one  new  plant  was 
added.  The  oyens  of  the  latter,  however,  were  not  completed  before 
tlie  end  of  the  year.  All  of  the  other  establishments  were  in  opera- 
tion during  1 907. 

The  statistics  of  the  manufacture  of  coke  in  the  Upper  Potomac 
and  Tygarts  Valley  district  in  1887,  1890,  1900,  and  from  1903  to 
1907,  are  shown  in  the  following  table: 

Statisiic$  vi  Ihe  moMJ^actvxc  q/*  coke  in  the  Upper  Potomac  and  'J)fgarU  ValUy  di^nct^ 
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OTUEK  .STATES. 

In  the  following  table  are  presented  the  statistics  of  production  of 
coke  in  the  years  1900  to  1907  of  those  Stalf--  in  which  there  are  but 
one  or  two  establishments.  These  States  arc  Maryland,  Massachu- 
setts, Michigan,  Miimesota,  New  Jersey,  New  York,  and  Wisconsin. 
Of  the  seyeral  States  included  in  this  statement,  Maryland,  Michi- 
gan, Minnesota,  New  Jersey,  Now  York,  and  Wisconsin — produced 
coke  made  from  coal  mined  m  otlier  Stales,  while  1 — Massachusetts — 
obtained  its  chief  supply  of  coal  from  Nova  Scotia  and  smaller  quan- 
tities from  West  Virgiiua.  All  of  the  ovens  in  Maryland,  Mtussachu- 
setts,  Minnesota,  New  Jersey,  New  York,  and  Michigan  are  by-product 
retort  ovens,  and  one  of  the  two  establishments  in  Wisconsin  is  also 
a  by-product  recovery  plant.  All  of  the  ovens  in  Wyoming  were 
abanrfoned  in  1907,  and  this  reduced  the  number  of  estahlishiDcnt s 
in  the  follow mg  table  from  12  to  11  and  the  total  number  of  ovens 
from  1,952  to  1,878.  The  total  combined  production  of  the  Stat^js 
included  in  the  following  table  increased  from  2,085,617  in  1906  to 
_,r,28,739  tons  in  1907,  and  the  value  increased  from  $7  474  8S9  in 
190a  to  $10,302,269  in  1907. 
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The  statistics  of  product iun  in  the  States  havioLr  less  than  three 
establishments  since  19U0  are  shown  in  the  follow ing  table: 

SUUittia  of  flolM  pndueUfm  from  1900  to       in  Statu  kming  onfy  cm  or  iWQ  ttkMitth 
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Of  the  total  production  of  'i,r)jR,739  short  tons  in  1907,  shown  in 
the  preceding  table,  2,429,796  short  tons,  or  96,09  per  cent,  were 
made  in  by-product  retort  OYens.  This  is  a  little  less  than  half  of 
the  total  production  of  by-product  coke  in  1907. 


Il£C£NT  UTERATURE  KEFERKING  TO  THE  MANUFAC- 
TURE OF  COKE. 

As  the  subject  of  the  manufacture  of  coke  is  not,  strictly  speaking, 
a  subjoct  of  geological  investigation,  the  Geologiral  Survey  reports 
on  this  subject  are  restricted  chiefly  to  the  volumes  of  Mineral 
Resources  and  to  reports  on  the  testing  of  the  coking  quahties  of 
certain  coals  by  the  fuel-testing  plant  of  the  Geological  Suirey  at 
St.  Louis  during  the  Exposition  period,  and  since  that  time  by  the 
Technolof^ic  Branch  of  the  Siirvoy.  The  results  of  these  tests  are 
contained  in  the  following  Survey  publications: 

Bulletin  261.  Prolirninary  report  on  the  OpeCAtions  of  tli«  OQAl-teBting  pkwt  8t  St. 

Louis  during  the  ExtK>.sition  perio<l. 
Professional  Paper  48.  Final  ref)ort  on  the  opemtionB  of  the  coal-testing  plant  at 

St.  Louis  during  the  Exposition  pori' i| 
Bulletin  290.  Preliminary  report  on  tli*-  nperali  tns  ni  the  fuel-tenting  plant  at  St. 

Louis  during  1905,  suhsequent  to  the  Exposition  jx  rio 4. 
Bulletin  332.  Report  oi  the  luel-teBting  plant  at  i>t.  Louis  January  1,  1906,  to  June 

30,  m7. 

Bulletin  330.  Washing  and  coking  tests  of  coal  and  cupola  te.st.'^of  coke  at  the  fuel- 
testing  plant,  St.  Louis,  Mo.,  Januaiy  1,  1906,  to  June  30, 1907. 

Following  is  a  list  of  contributions  to  literature  on  the  subject 
which  have  appeared  recently  in  the  technical  journals: 

By-product  coke  as  matle  in  ovens  of  the  Ol  to- Hoffmann  and  United -Otto  system, 
with  description  of  tlie  plant  at  Camden,  N.  J.,  by  Edwin  A.  Moore:  Paper  read 
before  the  Philadelphia  Foundrymen's  Association,  February  1, 1905;  published 
in  Mines  uiul  Minerals  July,  1905. 

The  manufacture  of  coke  in  Northern  China:  Illustrated  description  of  methods 
employed  at  the  Kaiping  and  other  collieries;  published  in  the  Bi-Monthly  Bul- 
letin, American  Institute     Mining  Engineers,  N' \  <'!n1>er.  1905. 

By-pioduct  coke  ovens:  Paper  read  before  the  Engineers'  Club  of  Philadelphia  and 

SabliRibed  in  the  proceedings  of  the  club  for  July,  1906,  and  in  the  Black  Diamond, 
ugust  25, 1906. 

51506—11  B  1007.  PT  2  10 


290  MOrBBAIi  BEaOITBOSS. 

By-TOoduct  oolce  and  fhe  Hu«Mener  by-product  coke  oven*  PRpef  fond  before  tiie 

British  Inetitution  of  Miiiinp  Engineers,  puUidiGd  in  flio  Ii n  r  nd  Coal  Traflea 
Review,  London,  June  15,  1906;  abstxacted  in  Mines  and  Miuerak  of  Scianton, 
Fa.,  August,  1906. 

The  KopjxTs  eoke  nxo:\  vstcin:  Paper  by  Herbyf  in  GlQckauf,  Atigiif^t  0,  19O0 — an 
illustrated  article  dealiug  with  the  general  arrauguuieat  of  the  Koppers  type  of 
coke  ovens;  abstracted  in  Minee  and  Minerals  for  April,  1907. 

Qualities  of  heohivo  and  by-product  cokes:  Pajjer,  by  Rol)ert  Buchanan,  read  before 
the  Cleveland  Institution  of  EnKineers,  England,  giving  relative  valu^  ot  hevi- 
biveand  by-product  cokea,  Lonaon  Mining  World,  Marcu,  16,  1907. 
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sylvania, by  Walter  W.  Macfarren,  and  published  with  illustrations  in  the  Coal 
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The  Mannac  coke  drawing  and  loading  machitie:  An  illustrated  description  of  this 
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Pennsylvania,  by  W.  B.  Robinson,  published  in  The  Iron  Trade  Review  of 
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The  Shcblon  retort  coke  oven  and  process:  An  illustrated  article  (Ies<  ribing  the  Shel- 
don retort  oven,  by  S.  B.  Sheldon,  liuffalo,  N.  Y.;  publinlied  in  Tlie  Iron  Age, 
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Tlie  Yon  Bauer  coke  oven  p\-5:tem:  An  ill u-t rated  description  of  tbe  Von  Bauer  type 
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Atwater,  riving  the  quantity  of  coke  an.1  tlie  various  by-products  produced  in 

1906:  publishea  in  Mines  and  Mineralc«,  February, 
Tlie  Hebb  coke  drawing  machine:  An  illuntrated  destrription  of  the  Hebb  coke  draw- 

ing  machine;  published  in  Tlie  Iron  .\ge,  April  23,  1908. 
Transition  in  coke  making:        illuistrated  deHcription  of  new  forms  of  ovens  and 
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By  EiiWABD  W.  Pakkeb. 


INTRODUCTION. 

The  stutistics  presented  in  this  chapter  have  been  <'onipUed  in 
response  to  a  demand  from  producers  of  coke  and  gas,  and  while 
possibly  not  properly  included  in  a  report  on  mineral  resources, 
which.  Is  supposed  to  be  hinited  to  the  discussion  of  mineral  produc- 
tion in  the  first  marketable  condition  of  the  mineral  produ<  ts,  the 
information  is  of'interest  in  connection  with  and  as  supplciih  iitnl  to 
the  reports  on  the  production  of  coal  and  the  mauuiacture  of  coke. 
The  chapter  on  coke  is  restricted  to  the  product  ohtained  from  the 
distillation  or  partial  combustion  of  bituminous  coal  in  beehive  or 
by-product  recovery  ovens.  It  docs  not  include  the  coke  ohtained 
as  a  by-profluct  in  tlie  manufacture  of  illuminating^  t^as,  wliich  is 
coimnonly  known  as  'gas-house  coke."  The  production  of  coke  in 
by-product  ovens  is  included  in  the  chapter  on  coke,  and  it  is  also 
included  in  the  quantity  of  coke  reported  m  this  chapter.  The  dupli- 
cation is  necessary  to  tne  completion  of  each  report. 

The  first  volume  of  Mineral  JResources  which  contained  a  report  on 
the  production  of  gas,  coke,  tar,  and  ammonia  at  gas  works  and  in 
retort  ovens  was  that  for  1898,  a  special  report  prepared  by  Dr. 
William  B.  Phillips.  Reports  which  followed  the  g^eneral  lines  of 
the  one  prepared  bv  Doctor  Plullips  were  published  in  the  volumes 
for  1902,  1903,  1904,  and  1905.  On  account  of  pressure  of  other 
work  no  report  on  these  sid)je('ts  was  pubhshed  in  the  volume  for 

1906.  The  report  for  1905  and  the  present  chapter  include,  in  addi- 
tion to  the  statistics  of  the  production  of  gas,  coke,  tar,  and  ammonia 
at  eas  works  and  in  retort  oyens,  statements  of  the  production  of  gas 
ana  tar  at  water-gas  works.  At  some  gas  works  oil  is  used  for  enrich- 
in<^  purposes,  and  in  a  few  cases  oil  "^ns  i-^  made.  Wlien  the  oil  is 
useu  for  enriehinc^  water  or  coal  gas,  tne  entire  product  is  considered 
as  water  gas  or  coal  gas. 

In  the  preparation  of  the  report  for  1898  returns  were  received 
from  433  companies  manufacturing  gas  hom  coal.  This  report  did 
nf)t  inrlude  the  production  of  gas,  tar,  and  ammonin  from  the  520  hv- 
product  recovers'  coke  ovens  that  were  in  operation  that  year.  Tfie 
statistics  for  1902  and  succeeding  years  included  the  production  from 
both  gas  works  and  by-product  oven  plants,  and  those  for  1905  and 

1907,  as  already  notea,  contain  statements  of  the  production  of  gas 
and  tar  from  water-gas  works. 

In  1902  there  were  533  companies  reporting,  an  increase  of  100 
from  1898,  and  the  reports  included  returns  from  1,663  by-product 

291 

Digitized  by  GoOglc 


292 


MINEAAIj  besoukces. 


retoit  OYens.  In  1903  reports  were  received  from  528  coalr^as  com- 
panies, and  the  statistics  included  the  production  from  1,956  by- 
product ovens.  In  1904  the  statistics  included  returas  from  534 
coal-gas  companies  and  tlie  production  from  2,910  by-product  ovens. 
In  1905  the  coal-^as  production  was  made  up  from  returns  received 
from  529  compames  and  2,998  by-product  ovena*  The  statistics  for 
1907  have  been  compiled  ^om  reports  made  by  516  companies  and 
from  3,892  by-product  oven?.  t!i<  derrense  in  the  number  of  pro- 
ducing compRnios  is  due  partly  to  coiisoliciations  effected  during  the 
last  two  years  and  partly  to  tne  changing  of  some  works  from  coal- 
gas  to  wateiveas.  It  is  probable  also  that  the  increased  use  of 
electricity  for  lighting  purposes  has  caused  the  shutting  down  of 
gas  worKs  in  comparatively  small  towns.  Notvsithstanding  the 
decrease  in  the  number  of  coal-gas  companies  reporting,  the  produc- 
tion of  coal  gas  reported  in  1907  (exclusive  of  that  lost  or  unaccounted 
for)  was  54,819^685,000  cubic  feet,  against  40,454,000,000  cubic  feet 
m  1905,  indicating  an  increase  of  gas  sold  in  two  years  of  35  per  cent. 

The  statisticB  of  water-gf»  production  show  an  increase  in  the  num- 
ber of  companies  from  477  in  1905  to  520  in  1 907,  and  the  production 
(exclusive  of  that  lost  or  unaccounted  for)  increased  froTU 
77,412,000,000  cubic  feet  to  94,035,000,000  cubic  feet,  a  gain  of 
something  over  22  per  cent.  The  coal  gas  loet  or  tmacoounted  for  in 
1907  was  3,423.000,000  cubic  feet,  or  about  6  per  cent  of  the  total 
production.  The  loss  of  water  q'ns  amounted  to  7,505,000,000  cubic 
feet,  or  something  over  7  per  cent  of  the  production. 

Of  the  coal  gas  sold  in  1907  approximateljr  30,000,000,000  cubic 
feet  were  for  illuminating  purposes  and  something  like  24,000,000,000 
cubic  feet  were  for  fuel  purposes.  Of  tfie  water  gas  sold  approxi- 
mately 72,000,000,000  cubic  feet  w^ere  used  for  lighting,  and 
22,506,000,000  cuhic  feet  for  fuel.  It  is  impossible  to  secure  exact 
infornijition  im  this  separation  of  the  gas  for  illuminating  or  fuel  pur- 
poses as  111  a  great  many  cases  the  gas  for  the  two  purposes  in  house- 
nold  use  is  passed  through  the  same  mete^  and  no  difference  in  price 
is  made  to  the  consumer.  In  selling  gas  for  power  purposes  in  large 
(juantities,  the  case  is  different.  The  separation  marfe  in  the  statistics 
presented  in  this  report  is  as  correct  as  it  is  possible  to  make  it. 

PRODUCTION. 

As  previously  stated,  the  reports  on  the  production  of  gas,  coke, 
(ar,  and  ammonia  prior  to  1905  did  not  include  the  operations  of 
water-gas  works,  and  for  this  reason  the  production  of  water  g&s  in 
1905  and  1907  will  be  considered  separately.  The  following  statis- 
tics include  the  operations  of  coal'-gas  works  and  by-product  recovery 
coke  ovens. 

The  total  quantity  of  coal  carbonized  at  coal-gas  works  and  in  !)y- 
product  ovens  in  1907  was  11,490,661  short  tons,  of  which  7,460.587 
short  tons,  or  65  per  cent,  were  consumed  in  by-product  oven  plants, 
and  4,030,074  short  tons,  or  35  per  cent,  were  used  at  gas  works. 
TTie  quantity  of  coal  c^bonized  in  1907  exceeded  that  used  in  1906 
by  3,302,849  short  tons,  or  about  40  per  cent,  the  quantity  of  coal 
used  in  the  latter  ycmt  amounting  to  8,187,812  short  tons,  of  wliich 
4,628,981  tons,  or  57  per  cent,  were  coked  in  retort  ovens,  and 
3,558,831  tons,  or  43  per  cent,  were  carbonized  in  gas-house  retorts. 
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In  1904  the  quantity  of  roal  used  was  H^nosf  <H|iially  divided  between 
retort  ovens  and  gas  worics;  in  1903  tlie  gas  works  used  55  per  cent  of 
the  total  and  the  retort  ovens  45  per  cent. 

The  total  produetion  in  1907  was  54,819,684,826  cubic  feet  of  ^as 
(not  including  that  lost  or  v,  ;is1ed),  8|093,144  short  tons  of  cose, 
103,577,760  gallons  of  tar,  37,'ii(),s5S  pounds  of  anhydrous  ammonia 
(ammonia  liquor  production  })C[w^  reduced  to  its  equivalent  in  NH,), 
and  48,882,237  pounds  of  Hruinommn  sulphate.  The  corresponding 
figures  lor  1905  weie  40,454,215,132  cubic  feet  of  gas,  5,751 ,378  ^ort 
tons  of  coke,  80,022,043  gallons  of  tar,  22,455,857  pounds  of  anhy- 
drous ammonia,  and  38,663,682  pounds  of  ammonium  sulphate.  The 
total  value  of  aU  these  products  in  1907  was  $73,573,004,  against 
$56,684,972  in  1905. 

In  the  following  table  is  presented  a  statement  of  the  quantity  of 
coal  caibonized,  and  the  quantity  of  gas,  coke,  and  tar  produced  at 

fas  works  and  in  by-product  ovens  in  1905  and  1907.  No  separation 
y  sources  has  been  made  of  the  ammonia  produced,  it  should  be 
distinctly  understood  that  in  i^iving  the  production  of  gas  in  by- 
product ovens  only  the  surplus"  gas  is  considered^  that  is,  the  gaij. 
orer  and  above  tliat  used  in  th»  process,  which  is  either  sold  or  usea 
for  oiher  purposes  than  heating  t£e  ovens.  As  a  usual  thing  the  gases 
which  come  off  in  the  earher  stages  of  the  process  and  which  are 
richer  in  illunmuints  are  the  ones  sold,  whWf^.  tlie  leaner  gases  are  used 
for  heating  the  ovens.  The  quaniuy  of  ^^iis  sold  at  gas  worivs  per  ton 
of  coal  carbonized  in  1907  was  8,512  cubic  feet,  as  against  2,750  cubic 
feet  sold  as  surplus  gas  at  retort  ovens  per  ton  of  coal. 

Coal  conntm^  and  gatf  cokCf  and  tar  vroduced  at  ooaJrHO*  wark»  and  in  by-product  cokt 

ownf  in  the  Umed  8talainl90B  and IWt. 


1905. 


Kind  piodiict- 

Om  worki. 

Bj-^roduct  coke 
plants. 

ToUl. 

30,723,278,832 

2,2M),oeo 

4,628.g«l 
9,731, V3A.300 
3,«I2»348 
3B,S7»,854 

8,187,812 
40,454.215.132 
6,731,378 
80,022.00 

1007'. 

Coal  coked  abort  tona. . 

4,(00,074 
34,302,953,825 
2,610,106 

7,460,687 
aO.  616, 731, 000 
6.CS3,038 

11,490,661 
64,819,684,826 
8,008,144 

The  total  cmnntity  and  value  of  the  gas,  coke,  tar.  ammonia 
li(jUor  (reduced  to  e((iiivalent  in  NH,).  and  of  ammonium  sulphate  pro- 
duced in  1903, 1904,  1905,  and  1907  are  shown  in  the  following  table. 
It  wiD  be  obaerred  that  while  the  quantity  of  gas  produced  and  sold 
in  1907  shows  an  increase  of  35  per  cent  over  1905  the  value  of  this 
product  increased  only  11  per  cent.    On  the  other  hand,  while  the 

Quantity  of  coke  produced  mcreiuscd  41  per  cent  the  value  increased 
1  per  cent.  Both  of  thes<3  opposite  eftects  were  due  to  the  same 
cause,  the  larger  proportionate  production  from  by-product  ovens. 
The  coke  firom  ^le  by-product  ovens  is  a  much  higher  erade  article 
than  gas-house  coke.  It  is  used  principally  for  blastSumaoe  and 
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foun<]ry  purposes,  for  wliich  gas-htmse  coke  is  not  adapted,  and  it 
commands,  therefore,  a  better  price.  The  average  price  per  ton  for 
aU  the  coke  firom  these  sources  in  1907  was  S3.75,  against  S3.28  in 
1005.  The  gas  produced  at  by-product  ovens,  however,  is  sold  at 
much  lower  rates  than  that  from  gas  works,  some  of  it  as  low  as  9 
or  10  cents  per  thousand  oiil>i>  foet,  and  the  larger  proportion  of  this 
product  is  chiefly  responsible  l\u  tlie  a]^i)arent  decrease  in  the  price 
of  ^as  in  1U07,  as  compared  with  1905,  though  another  factor,  the 
arbitrary  reduction  in  prices  by  municipal  authorities,  had  also 
some  enect  in  this  particular.  The  average  price  for  all  coal  gas 
sold  shows  a  decline  trom  81.4  cents  in  1905  to  67  cents  in  1907. 


pToduction  of  gaa,  cohe,  tar,  and  ammonia,  and  valiu  thereof,    gas  worla  and  Iry-produd 
colkt  99eM  in  Iht  Xhated  Suaet,  1908-1906,  and  1907. 


19U3. 

1904. 

Quantity. 

Value. 

QuauUty. 

Vahw. 

31,040.461,511 

3.941,282 
02, 964,  SKI 
17,M3,fi07 

930,315,776 
13,634,095 

1,281,732 

m,m 

34,814,991,273 
4.716,049 
69,498,065 
19,750,032 
38,236,810 

132,090,998 
14,693,126 
2.114,41' I 
1,487,196 
771,966 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

«,4M,215,132 

6.751,378 
80,022,043 
22,455,857 

t32,037,4fi« 
18,844,866 
2,176,944 
1,728,254 
907,463 

54.819,684,825 
8,093,144 
103,577,760 
37,660,858 

$36,462,304 
30,332,644 
2,651,527 
2,601,067 
1,06,479 

PRODUCTION  OP  COAL  OAS. 

The  total  quantitjr  of  gas  produced  at  coal-gas  works  and  by- 
product coke  works  in  1907,  as  reported  by  the  516  companies  which 
made  returns  to  the  Geological  Survey,  was  58,242,544,402  cubic 
feet.  Of  this  product  3,422,859,577  cui)ie  feet  were  lost  through 
leakage,  tire,  or  othemuse  and  re[)()itetl  as  unaccounted  for.  The 
net  product  sold,  therefore,  amouiited  to  54,819,684,825  cubic  feet, 
widen  was  valued  at  $36,462,304,  or  an  average  of  67  cents  per  thou- 
sand cubic  feet.  In  1905  the  total  quantity  of  gas  sold  was  40,454,- 
215,132  cubic  feet,  valued  at  $32,937,456,  an  average  of  81.4  cents 
per  thousand  cul)ic  feet,  so  that  while  the  qiinntitv  of  gas  sold  in- 
creased 14,365,409,693  cubic  feet,  or  35  \)er  cent,  from  1905  to  1907, 
the  value  increased  only  $3,524,848,  or  1 1  per  cent,  and  the  average 
price  per  thousand  feet  showed  a  decline  of  14.4  cents.  As  already 
staleci,  this  apparent  decline  In  value  was  due  pimcipallY  to  the 
lari^:ely  increased  production  of  by-product  oven  p:as,  most  of  wliich 
is  iist'd  for  fuel  and  all  of  which  is  sold  at  fiist  hand  at  nnich  lower 
rates  than  those  obtained  for  gas  produced  as  a  piiiaary  product  at 
gas  works. 

In  the  following  table,  showing  the  production  of  coal  gas  by 
StatevS  and  Territories,  a  separation  is  made  of  the  gas  sold  for  illu- 
minating'- ;in(l  for  fuel  purposes.  No  elaim  for  exactness  in  tliis 
separation  is  made,  and  the  figures  must  be  accepted  as  only  approxi- 
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mately  correct.  In  many  cases,  it  is  true,  in  order,  to  encourap:©  the 
use  or  gas  for  cooking  purposes,  the  companies  install  additional 
meters  and  charge  a  lower  price  for  such  eas,  although  suppUed  horn 
the  same  mains  as  the  iUuminatm^  gas  oumed  in  the  same  houses. 

But  in  just  as  many  cases,  probably,  particularly  for  household  use, 
the  gas  for  liirhtiTic^  and  for  cooking  passes  thi'ough  the  same  meter, 
and  the  only  estimates  of  the  quantities  used  for  the  two  purposes 
are  rougjdy  guessed  at  as  such  a  percentage  of  the  total.  When  gas 
is  used  in  laree  quantities  for  power  purposes,  separate  meters  are 
generally  usecL 

Accordini:  in  the  best  information  obtainable  the  quantity  of  gas 
sold  for  illuimnating:  purposes  in  1007  was  approximately  30,156,- 
771,756  cubic  feet,  valued  at  $23,119,423,  or  77  cents  per  thousand, 
while  that  sold  ror  fuel  purposes  was  24,662,913,069  cubic  feet, 
valued  at  $13,342, 5;si ,  or  54  cents  per  thousand.  In  1905  the  quan- 
tity of  tras  sold  for  illuminatinjr  purposes  -ft-^as  20,817,836,022  cubic 
feet,  valued  at  $23,138,361^  or  80.3  cents  f)er  thousand  cubic  feet, 
aiid  the  gas  sold  for  fuel  puq)oses  was  13,036,379,110  cubic  feet, 
valued  at  $9,799,095,  or  71.9  cents  per  thousand.  The  returns  for 
1907  show  that  PennsyiTania  has  superseded  New  York  as  a  pro- 
ducer and  consumer  of  coal  <^as.  This  has  been  largely  due  to  the 
operations  of  the  by-product  coke  ovens  at  Steelton  and  T^ebanon. 
Trie  production  of  coal  gas  reported  from  Pennsylvania  in  1007  was 
nearly  9,500,000,000  cubic  feet,  about  75  per  cent  of  which  was  sold 
for  roel  purposes.  New  York  produced  nearly  8,300,000,000  cubic 
feet,  of  whicn  nearly  5,000,000,000  cubic  feet  were  sold  for  illuminat- 
ing purposes,  so  that,  while  Pennsylvania's  production  exceeded  New 
Yort's  by  more  than  1,000,000,000  cuhic  feet,  the  value  of  the  gas 
produced  in  Kew  York  exceeded  that  of  Pennsylvania  by  $2,159,529, 
or  71  per  cent.  Massachusetts  ranked  third  in  the  production  of 
coal  gas,  with  Oliio  fourth,  llichigan  fifth,  Illinois  sixth,  and  Wisconsin 
se\'enth,  all  of  these  with  the  exception  of  Ohio  having  a  larger  pro- 
duction of  coal  gas  on  account  of  tne  operations  of  by-product  fiv(  tis. 
In  the  production  of  water  gm  New  \  ork  far  outranks  all  the  other 
States,  with  more  than  one-tliird  of  the  total  output. 

In  the  quantity  of  coal  carbonized  Pennsylvania  ranks  first,  with 
New  York  second,  Massachusetts  third,  Illinois  fourth,  Michigan 
fifth,  and  Ohio  sixth. 

In  the  following  table  is  presented  a  statement  of  the  production 
of  coal  gas  in  1905  and  1907,  by  States,  with  the  Quantity  and  value 
of  that  sold  for  illuminating  and  fuel  purposes  ana  the  quantity  lost 
or  unaccounted  for.  It  wiU  be  observed  that  as  a  usual  thing  prices 
are  low  in  those  States  in  which  the  artificial  gas  comes  into  compe- 
tition with  natural  gas  and  also  in  those  States  where  there  is  a  lai-sje 
production  from  bv-prorhict  coke  ovens.  The  latter  is  particularly 
noticeable  in  Alabama,  Marylaiid,  Ma^ssuchusetts,  New  Jersey, 
Pennsylvaniai  West  Virginia,  and  Wisconsin. 
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In  the  production  and  traimportatiou  of  gas  there  is  necessarily 
a  considerable  loes  entailed  throneh  leakage  and  fire  or  other  aoci- 

dent,  and  of  the  total  production  of  58,242,544,402  cubic  feet  in  1907, 
3.422,850,577  cubic  feet  were  reported  as  lost  or  unaccountt^d  for. 
This  loss  was  equivalent  to  5.9  per  cent  of  the  total  production.  In 
this  respect  there  was  an  improvement  over  1905,  in  which  year,  out 
of  a  total  of  43,654,807,037  cubic  feet,  3,200,591,905,  or  7.8  per  cent, 
was  lost.  The  largest  relative  losses  m  1 907  were  shown  in  the  pro- 
duction of  Virginia,  Tennesisce,  North  Carolina  and  South  Carolina, 
Ohio,  Colorado,  and  the  combined  production  of  Nevada,  New  Mexico, 
and  Utah.  The  smallest  losses  were  reported  in  Pennsylvania,  New 
Jeraej,  Alabama,  in  the  combined  production  of  Maryland.  Delaware, 
and  the  District  of  Columbia,  ana  in  Massachusetts,  ana  CSalifomia 
and  Oregon.  In  the  following  table  is  shown  the  total  quantity 
of  gas  produced  in  each  Strtte  and  Territory  arranged  according 
to  rank,  in  1905  and  1907,  with  the  quantity  and  percentage  of  the 
gas  sola  and  lost  or  imaccounted  for.  Part  of  the  gas  unaccounted 
For  is  used  by  the  company  producing  it  and  is  not  really  a  loss. 

Rank  of  dilates  in  coal-gas  productitm  and  Uu  quantity  sold  aiid  unaccounted  /or  in  1906 

and  1907,  by  StaUa, 

leos. 


1 

3 
» 

4 

5 
6 
7 
8 
9 
10 

n 

13 

13 
14 

IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 

ao 
n 


94 

S6 
SB 


New  York. 

OUo  


axid 


MIcliIgan, 

Wtaotnuln..., 

IlUnoUi  

Alabama...., 

Missouri  

District  of 
Maryland... 

New  Jersey.  , 

Indiana.  

Minnesota  

Kentucky  

Iowa  

Connecticut  

Rhode  Island  

Colorado..,..  

Tennessee,....  

Vit^nla  

QeorKla  

WasuDgton  

New  Hampabli*  uaA  V«niioot. 

Texas  

Maine  

Kanaufl  

West  Virginia  

Idaho,  North  and  South  Da- 
kota, Utah,  and  Wyoming. . . 

South  Carolina  

Florida,  Louisiana,  and  MIt* 
liMlppI  


Ibotaaa,  Itondt*  and  N<w 


Delawan  

ArkaiUM..  

Indian  TanitoiT 

honia,,...  

California  

Onfon  


and  Okto* 


Total  prodiie- 
tioa. 


Total. 


Cubic  feci. 

8,197,704,(06 
4,054,610,884 
3,440,898,305 
1,388,810.800 

1,970,609,660 
1,968,779,780 
1,842. 195,200 

1,798,(198,675 
1,571,352,900 
1,333,705,445 
882,820,400 
690,614,347 
678,176.500 
5»»,  7.S2. 880 

534,602,500 
823,  n6, 100 
813,801,470 
480,648,600 
395,641,060 
212.  W.  100 
177,2S7,790 
176,418,780 
172,128,000 
188,045,960 

188,830,636 
183,167,670 

83,706.000 

74,971,100 
73,758,900 

«^IBl!300 
88,414r,400 

52, 19-),  000 
30,684,138 


Gas  sold. 


Qnanti^. 


Percent- 
I  •g^ 


Cubic  feet. 
5.004,067,394 
4,r28,777,766 
4,978,461,735 
3,910, 669,808 
3,268,008,003 
3,126,838,477 
1,7«8, 186.332 
1,905.498,180 
1,672,955,701 

1,753,770,000 
1,483,032,012 
1,210,172.974 

834,091,210 
60*;.32S..'i20 
634,747.t.5«.l 
527. 1(13, 5*MJ 
■m,  ■l*jtj,4(M) 
496,605,079 
430,178,200 
420, 420,478 
468. 572.850 
35(»,  ISO.  270 
190,7».5,.M  1 
I(in/il7.ii71.' 
154.  (KwS.  •17,". 
151,847,400 
133, 886^380 

108,204.812 
116,931,170 

67,703,000 
66,553,100 
88,848,230 

02,522,700 
80,690,000 
81,914,400 

52, 194,000 
30,474,033 
13,131,300 


40,464,316, 133 


91.3 
80.2 
95.7 
96.6 
94.9 
98.8 
89.7 
97.3 
90.8 

97.5 
94.4 
91.2 
94.6 

S6.4 
92.5 
92.5 
91.5 
92.9 
82.1 
81.8 
97.6 
90.8 
S9.<> 
94.2 
87.4 
88.2 
79.7 

79.8 
87.8 

81.9 
87.4 
79.8 

88.9 
87.3 
97.2 

100.0 
99.6 
36.9 


a.7 


Oaa  unaccounted  for. 

Pevoent- 


Cubiefeet. 
476,93&,iS69 
675,147.235 
228,242,311 
143,841,319 
178,990,330 
171.978,083 
308,423,338 
58,281.600 
169,230,499 

44,928.666 
88,32<J,S88 
117,532,4tiO 
48, 129,190 
94,285.827 
4.3,  427. 8.10 
42,679,300 
45.826,100 
37,907,421 
93,540.900 
93.380.992 
12,075,750 
36,460,784 
22,071,580 
10.370,118 
22,  .m  305 
20,280,600 
33i  118^800 

27,334,824 
16,236,500 

16,002,000 
9,418,000 
14,910,670 

7.830.880 
8,867,900 
1,880,000 


8,306^831,303 


8.7 
10.3 
4.3 

3.3 

6.1 
7.6 
10.3 
3.7 

9.3 

2.5 
5.6 
8.8 
6.8 
13.8 
7.8 
7.5 
8.6 
7.1 
17.9 
18.2 
2.5 
9.2 
10.4 
5.8 
12.6 
11.8 


20.2 
12.2 

18.1 
13.3 
39.3 

11.1 
13.7 
3.8 


.6 
3.1 


7.3 
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Rank  of  Statm  in  eoal-g<u  produthon  ami  tlu  qwmtiiif  told  ami  umaeeounUd/or  m  1908 

and  1907,  Ay  Stalm  CkmliBiied. 


loor. 


1 

2 
3 
4 
5 
6 
7 
8 
• 
10 

II 
11 

13 
14 
Ifi 
18 
17 
18 
10 
20 
21 
22 
23 
24 

25 
26 
27 
28 


'29 
3') 

31 


Pcnnnvlvanla . . 

New  Vork  

Massachusotts. 

Ohio  

Michigan  

Ullnol*  

WlKOiuln  

New  JeiMy  


•tovusiL  District  of  Oolom- 
Mi^•a9lfafylMMl  


MtnaeflOta  

Kentucky  

Cotondo  

OoniMctient  

Iowa  

Virginia  , 

a«on?ia  

Tenneaspt^  

West  VirKinIa  

Rho<lp  Island  ,  

WaahltiKtnn  ,  ,  

North  C'liroltaut  and  Soiith 
Carolina  

Texaa  

New  Hajniwhiri' unil  \  inii<>ni 

Maine  

Idaho,  Montana,  North  Da- 
kota. South  Dakota,  and 
\V  yoinine  

Kan!*aa  and  NebraJikii  

Nevada  New  Mexico,  and 
C  tuh  

Oklahoma  

Florida,  Loulatana,  and  Mis- 
alMlppi  

Arfcanna  , 

CaUfomla  and  Oregon  


Total. 


iuMUIHOuUC~ 

GmooUL 

QaaanaoooaDtidfor 

Qoantity. 

Pepcent- 

(Inaotlty. 

Pvtoent- 
•«•. 

Cubic  Iff  I. 
9.451,528,1.50 
S,2i,T.  H2.9(X» 
6,KN>,444,935 
5,232,120,432 
4,421,706,914 
3,732,355,671 
3,060,000.686 
2,188.060,700 
1,063,606.670 

Cubic  feet. 
9,297,015,239 
7.741,442,544 
5.681,114,554 
4,  £20,575,146 
4.143,702,439 
3,512,861,270 
2.897,266,462 
2,132,580,384 
1,921,071,663 

08.4 

03.6 
06.6 

93.7 
04.1 
08.0 
88.4 
07.0 

Cubic  feet. 
154,513,411 
625,700,416 
190,330,381 
ni,664,386 
278.004,475 
318,804,401 
181,444,073 
38,470,316 
41,634,118 

1.6 
6.4 
3.4 
13.6 
6.8 
5.0 
8.0 
1.0 
3.1 

1,740,873,000 
1,736,048,684 
1,388,673,800 
1,8U,  976,061 
000,031,638 
738.656.700 
679,109,992 
674,  IW,  ISO 
(Bl  241. (■(>9 
600,438.907 
588,245,663 
.VB  7t>5  SCO 
,\>4,1Kt5,200 
648,Ni7,5O0 

1,088,088,386 
1,687,606,454 
1.167,036,738 

1    1  All  1  1 0  fiTQ 
1,  loo,  11^.  alo 

801.207.172 
644.S41.740 
(as.553.92S 
ia4,.Sl7.ri.S2 
519,9!»4,H96 
508.521.991 
493,779,463 
509,795,500 
630.  .102.  495 
515.367.702 

07.0 
91.4 
92.1 

88.9 

87.3 
94.0 
92.7 
83.7 
94.7 
83.9 
100.0 

<),').  ti 

9,'J.9 

51,080.614 
140,043,080 
06,046,772 

OU,  au3, l/S 

09,724.351 
93.713,954 
40,650,064 
49,321.498 
101,246,773 
31.016,910 
M,488,380 

Xi.  ISf.i.TflS 

3.0 
8.6 

7.0 

11.1 

12.7 
6.0 
7.3 

lfl.3 
6.3 

10.  t 

■4.'4 
<i.  I 

275,. SI  9. 801 
25l!2;i'5!4flO 
205.488,947 

^M^a  ^h^jfc 

305,000,380 

2X5.. Vv"?,  Oil 
221 .  1''7, 220 
li«,3M8,947 

uotOio^aBS 

»4.« 

?vs.  U 

92.2 
80.5 

41,  »■.<..  758 

16,100,000 
10,478,787 

15.2 

t  O  A 
1-.  (1 

7.8 
0.5 

193,140,900 
138,010,700 

178.684,380 
130.874,307 

92.6 
87.7 

14,456.670 
17,043,480 

7.6 
13.3 

116,304.900 
106,  UU,  400 

80,022.944 
00,314,800 

77.3 
94.0 

26,471.966 
6,318,000 

22.7 
6.0 

80,256,800 
88,016.680 
15,088,243 

88,326,600 
47,005,310 
15,413,286 

08.3 
80.8 
08.3 

5.880,800 
5.411,370 
584,947 

8.7 
10.8 
3.7 

'  68,243,544,402 

64,819.684,825 

04.1 

3.422,880.677 

5.0 

()\vin<?  partly  to  the  iiKTca-secl  proiluclion  of  jjas  from  by-product 
coke  ovons  and  partly  to  tlie  <xro\vin*j  popularity  of  j^^us  f(»r  cookinj^ 
and  for  other  household  heatin«^  purposes,  a  marked  increase  is  shown 
in  the  proportion  of  gas  used  for  fuel  and  a  corresponding  decrease  in 
ti^e  proportion  of  gas  used  for  illuminating  purposes.  In  1902  the 
{^as  used  for  illuminating  purposes  amounted  to  80.45  per  cent  of  the 
total;  in  1903  the  proportion  had  fallen  olT  lo  75  per  cent;  in  1001  it 
was  74  per  cent;  in  1DU5  it  was  06  per  cent,  and  in  1907  it  had  fallen 
to  55  per  cent.  The  proportion  of  gas  used  for  heating  purposes, 
on  the  other  hand,  has  increased  from  19.55  per  cent  in  1902  to  45 
l>er  cent  in  1907.  This  is  to  be  accounted  for  by  the  fact  that  many 
of  the  fjas-makinfj  companies  ofTer  inducements  in  the  way  of  lower 
prices  for  gas  w  hen  uscn  for  cookinj;  and  heatiiiE^  purposes  even  when 
drawn  from  the  same  mains  as  the  illuminating  gas,  separate  meters 
being  installed — and  the  cleanliness  and  convenience  of  gas  are  not 
to  be  questioned.  It  must  also  he  rememlMred  that  a  large  part  of 
the  p^as  produced  at  the  by-product  ovens  is  used  for  iron  and  steel 
makin<x,  the  ovens  beint;  operated  in  connection  with  the  iron  and 
steel  mills.  The  actual  quantity  of  gas  consumed  for  fuel  purposes 
has  increased  nearly  350  per  cent,  from  5,678,000,000  cubic  feet  in 
1902  to  24,663,000,000  in  1907. 
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The  following  table  shows  the  total  quantity  of  ^as  consumed  in 
1905  and  1907,  l)y  States,  with  the  quantity  and  percentage  used  for 
illuminating  and  fuel  purposes: 

QuantUy  qf  iUtminating  ond/ufl  coal  gat  wld  in  1906  and  1907 ^  by  Siatu, 

l&OS. 


*ffwin1iiiittmi 

Total  MMt. 

Qoaotltjr. 

ontage. 

. 

OtMefeeL 

1  dflR  mlA  Ifln 

1  817  830  UO 

Jl  1  Oft  f  f  4MVt  M^f 

88. 178.066 

5 
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Quanti^f  of  iUummating  and  fuel  coal  gas  acUi»l995  mid  1907 ,  6y  i^telit— €oiitiBU«d. 

19O7-0mitrnMd. 
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30,15<i,771,756 
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45.0 

PRODUCTION  OF  OIL.  AND  WATIiR  GAS. 

Since  the  manufacture  of  coke  in  retort  ovens  nssinncd,  in  1897, 
an  importance  sufficient  to  be  considered  an  independent  industry, 
the  problems  regarding  the  supply  of  and  the  demand  for  the  by- 
products obtained  have  created  a  desire  for  statistical  data  on  these 
products  as  produced  at  gas  houses;  and  a.s  no  other  Imrrau  of  the 
Federal  Go'vrenmient  was  charged  with  that  duty  at  tl):ii  time  the 
Geological  Survey  undertook  the  preparation  of  the  special  report 
on  the  production  of  gas,  coke,  tar,  and  ammonia  in  1898,  and  smce 
1902  the  statistics  have  been  collected  each  year  with  the  exception 
of  1906.  Similarly  the  statistics  of  coal-gas  production  have  created 
a  desire  for  information  as  to  the  production  of  oil  and  water  ijr9, 
and  in  responses  to  (he  numerous  requests  this  information  has  been 
collected  for  the  reports  for  1905  ana  1907. 

In  the  preparation  of  the  report  for  1905  retums  were  received 
from  477  oil  and  water  gas  companies,  and  these  show  that  in  that 
year  the  total  production  of  water  gas  wnw  ^J, 0.59, 228,504  cubic  feet, 
of  which  5,547,203,913  cubic  feet,  or  G.7  i)er  cent,  were  lost  by  leak- 
age, etc.,  leaving  77,412,024,591  cubic  reet  as  the  net  production 
obtained  and  sold.  In  1907  returns  were  received  from  620  produc- 
ing companies,  and  the  production  reported  was  102,139,874,507 
cubic  feet,  of  which  7,505,261,777  cubic  feet,  or  7.3  per  cent,  were 
lost  or  unaccounted  for,  leaving  94,034,(312,730  cubic  feet  as  the  net 
production.  As  the  quantity  of  gas  made  and  sold  at  coal-gas  works 
and  at  by-product  coke  ovens  in  1907  was  54^819,684,825  cubic  feet, 
it  appears  that  the  consumption  of  water  gas  is  nearly  twice  as  much 
as  tnat  of  coal  gas.  It  also  appears  that  wliile  the  average  price  of 
coal  ga.s  in  1007  was  67  cents  per  thousand  cubic  feet,  that  of  oil  and 
water  gas  was  95  cents  per  thousand  cubic  feet,  this  being  due  to  the 
larger  proportion  of  oil  and  water  eas  which  V9  used  for  ilhmunat- 
ing  purposes,  and  also  to  the  much  Tower  price  at  which  by-product 
oven  gas  is  sold.  The  oil  and  water  gas  used  for  illuminating  purposes 
in  1907  was  71,931,606,896  cubic  feet,  or  76  jjcr  cent,  while  the 
Quantity  sold  for  fuel  purposes  was  22,703,005,834,  or  24  per  cent,  of 
tne  total. 

The  quantity  and  value  of  oil  and  water  gas  i)roduced  in  the  United 
States  m  1905  and  1907,  by  States,  are  shown  in  the  following  table: 
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PRODUCTIOK  OF  COKB. 

The  total  (juantity  of  coke  produced  in  by-product  recovery  coke 
ovens  and  at  gas  works  in  1907  amounted  to  8,093,144  short  tons, 
valued  at  $30,332,644,  as  a^aiimt  5,751,378  short  tons,  valued  at 
$18,844,866,  in  1905.  The  increase  in  the  production  of  coke  was 
2,341,766  3hort  tons,  or  41  per  cent,  while  the  value  increased 
$11,487,778,  or  61  per  cent,  ilie  increase  in  tlie  production  of  coko 
was  almost  entirely  in  the  output  from  by-product  ovens,  the  quan- 
tity of  by-product  coke  having  increased  from  3,462,348  short  tons 
in  1905  to  5,583,038  short  tons  in  1907,  a  gain  of  2,120.690  short 
tons,  or  61  per  cent,  while  the  production  of  gas-house  coke  showed 
an  increase  of  only  221,076  short  tons,  or  10  per  cent,  from  2,289,030 
short  tons  in  1905  to  2,510,106  short  tons  in  1907.  This  lar^^or  pro- 
portionate production  of  by-product  coke  in  1907  was  responsible 
also  for  the  greater  percentage  of  increase  in  value,  by-product  coke 
being  a  metallurgical  fuel  and  commandii^  in  the  same  markets  a 
much  higher  price  than  the  gas-house  product.  The  average  price 
for  gas-house  and  by-product  coko  increased  from  S3.28  in  1905  to 
$3.75  in  1907.  The  total  value  of  the  5,583,038  short  tons  of  by-prod- 
uct coke  included  in  the  total  production  was  $21,602,680,  an  aver- 
age of  $3.87  per  ton,  while  the  value  of  the  2,510,106  tons  of  gas- 
house  coke  was  $8,729,964,  or  an  nymgjd  of  $3.48  per  ton. 

The  total  (luantity  of  coal  carbonized  or  coked  at  gas  works  and 
in  by-product  ovens  in  1907  was  11,490,661  short  tons,  of  which 
7,4(»i),587  short  tons  were  coked  in  by-product  recovery  ovens  and 
4,030,074  tons  were  used  at  gas  works.,  in  1905  there  were  8,187,812 
short  tons  of  coal  carbonized,  of  which  4,628,981  short  tons  were 
coked  in  retort  ovens  and  3,558,831  tons  were  us(<d  at  gas  works. 
In  1904  tlie  amount  of  coal  carbonized  was  almost  equafly  divided 
between  the  coko  ovens  and  ^as  works.  The  yield  or  coal  in  coke 
in  by-product  recovery  ovens  m  1907  was  75  per  cent.  The  quan- 
tity or  gas-house  coke  produced  in  1907  was  62  per  cent  of  the  coal 
carbonized. 

Many  gas  companies  are  eii<;at:cd  also  in  the  electric-light  business, 
and  coke  produced  at  the  gas  works,  as  well  as  a  considerable  quan- 
tity of  tar,  is  used  for  firing  in  the  electric-light  plants.  Other  coal- 
gas  producers  are  also  j>roduccrs  of  water  gas,  and  the  co1d&  from  the 
coal  benches  is  used  for  firing  the  water-gas  plant.  Some  coke  is 
also  used  in  the  carbonization  of  coal  at  son^o  of  the  gas  works. 
This  is  to  be  noted  in  the  cases  where  the  companies  did  not  report 
any  coke  produced.  The  total  production  is  given  as  nearly  as 
possible  in  these  reports,  the  quantity  consum^  being  arrived  at 
as  accurately  as  possible,  and  tne  value  placed  upon  it  is  the  same 
as  that  received  lor  the  coke  sold. 
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The  following  table  gives  tiie  production  of  coke  at  the  gas  works 
and  h7-j>rodiict  ovans,  by  States  and  Tenitories,  anangd  aoooid- 
ing  to  thflir  nmk  in  prodnoing  importanoe. 

Rank  qf  SlaUt  in  production  oj  coke  in  ga»  work*  and  by-product  oven$  in  1905  and  JSHff, 

1906. 
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17 
18 
19 
20 
21 
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24 
25 
26 
27 
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Ohio  

Mlchigiui  

NewYork  

Dfaitrict  of  OohmhU  id  ItoiyhMMt. 

Alabama.  

Wisconsin.  

Now  Jerwy.  

Minnraota..  

Illinois  

Missouri  

West  Virgiola  

Indiana  

Kentucky. .  .J  

Iowa   ii............. 

Temie8se<>  

Connect  icut....  

Colorado . .  

Rho  1.  isljiiid  

Georgia  

Virginia  

Washington  

New  lianipshirB  and  Vermont  

Texas  

South  Carolina  

Maine  


Idaho.  North  DakoU,  South  Dakota, 

Utah*  Hid  Wyomlnf  

lloilil%LoaIilMift»aiid]llMi8<iippi  

MMthGuoUiift  


MaBtMift,  vfevtdt,  and  Nt«r  Ifexioo. 

Arkansas....  

flidian  Tcrritoiy  and  Oklahoma  

Caltiornia  


Total. 


Nijiii- 
L*r  of 
i-.Ht  al>- 
llsh- 
nienls. 

Qoantlty. 

Valna. 



Yield  of 

oohI  Iti 
coko. 

Short  lon$. 

 . 

^ —      -  . 
Ptreem. 

10 

1,374,815 

83.003,634 

$2.84 

78.0 

M 

670,542 

2, 247,074 

3.35 

71.8 

40 

407,308 

1,446,387 

3.01 

71.0 

43 

470,718 

1,503,353 

S.88 

75.0 

51 

433, 107 

1 ,  JV) .  345 

8.15 

61. 3 

8 

406,764 

1, 

8.38 

75.  2 

10 

"  384,306 

1.  l.'.T.'isT 

3.01 

70. 8 

20 

293,759 

\,1'''2.  I'l.', 

4.28 

74.9 

le 

191,824 

3.35 

73.9 

8 

134,670 

4. 23 

70.6 

*l 

128,5<>4 

4vH7,  7T:j 

3.  70 

59.6 

19 

124, 8S6 

439, 92() 

3.  52 

l>4. 1 

6 

119.369 

4l5,46ii 

3.48 

(0.  4 

33 

90,927 

303,354 

3.84 

GO.  8 

13 

56,328 

183, 100 

3.26 

ti9,  3 

16 

39,369 

179,533 

4.56 

'<l',.  ti 

8 

39.  Ui9 

135, 7^0 

3. 47 

•  1 1  2 

7 

37.  'f'S 

l.ij.  *17 

.3.51 

5 

1 10,  '.73 

4.01 

(.'.K  1 

3 

34,8f.s 

i;r.,()is 

3,  87 

M.8 

9 

.34,7-V 

lul. IHl 

Z91 

tVl.O 

i;-; 

.42,  422 

1  !♦>.  S79 

3.60 

r.s.  2 

4 

'28^006 

109,032 

3.80 

♦vs.  9 

7 

14.005 

74,863 

5.31 

'>4.  1 

0 

11,084 

54,531 

4.55 

».3.  2 

3 

U.S23 

42, 9'>2 

3.64 

80.8 

7 

10, 74(J 

51,203 

4.77 

63.7 

7 

9,740 

35,300 

8.63 

B0.9 

8 

7,483 

42,023 

6.75 

4S.4 

7 

6,180 

38,313 

436 

flas 

ft 

5,373 

30,353 

5.44 

53.8 

8 

4,916 

38,135 

6.83 

63.5 

3 

4,188 

12,740 

3.09 

53.0 

4 

4,017 

30,34S 

6.55 

49.0 

4 

3.894 

16,247 

4.17 

,"> 

5 

3.636 

16,551 

4.55 

'  1,710 

16,384 

0.68 

53.6 

I 

1,337 

8,046 

A.  74 

68.5 

1  527 

5,751,378 

18, 841, 866 

3.38 

7a  36 

« In  addiUon  488  tona  w«n  produced  and  unaold*  there  being  no  market  for  It. 
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Stnkilf  Stattiin  firoiudion<i/  cokeinmuivorks  and  tif-pniiutovtn»ini90Sand  190f~~ 

Oontintted. 

xeor. 


1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
13 
U 
M 
U 

le 

17 
IB 
19 

20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
S8 


8tat«. 


I'tnnsylvanift.,.,  

Now  York. . ............................. 

Massacbusotta..... ........ ............. 

Wisconsin  

Ohio  

Michigan  

Illinois  

Alabama  

Delaware,  District  of  Columbia,  and 

Marjiand  

New  Jcraey  

Virginia  and  W«it  Virginia  

Mlniwnta  

lOfliOUll  

Indiana  

Kantooky  

Colorado  

Rhode  lalaad  

Ooniwotteut...  

Oeoigla  

Tonneflsee  

Iowa  , 

Washington  , 

North  CaroUna  and  Boatli  Carolina  

New  Han^ahlMaad  Vannoat  

Texas  

Maine  

Idaho,  Montana.  North  Dakota,  South 

Dakota,  ami  Wyoming  

Florida,  Louisiana,  and  Ml88l8t«ippl  

Nevada,  New  Mexico,  and  Utah  

Kansas  and  NabSMto.  

Arkansaa..  

Oklahoma.  

Oregon  

Total  


iNom- 
!  her  of 
Mttal>- 
MA. 

iDMla> 

OnAntLtv. 

Valna. 

Value 
per  ton. 

Yield  of 
ooal  tat 

Short  tont. 

Per  cent 

27 

2,165,0t]6 

18,311,285 

IS.  84 

75.0 

47 

978,057 

3,850,398 

3.96 

68.5 

42 

698,049 

2,404.823 

3.44 

69.9 

21 

534.040 

4.82 

75.7 

30 

529,(150 

1.222.fM2 

2.31 

73.6 

46 

527,276 

2.070.  l.^'il 

3.94 

71.1 

41 

521.390 

2,339.702 

4.49 

68.8 

10 

486,603 

1,482,717 

3.05 

68.6 

8 

364.477 

1,558,085 

427 

7a8 

14 

807.844 

915, 160 

2.97 

73.0 

15 

a03,806 

600,521 

2.96 

TOll 

¥ 

Uo,VB7 

032,  IW 

4  at 
3.91 

9Bi>S 

14 

114.748 

421,566 

S.67 

fftS 

» 

84.181 

276,154 

3.28 

6D.t 

U 

06,087 

169,591 

2.61 

•1.1 

7 

48.552 

183,706 

8. 98 

«S.4 

8 

48,006 

152,713 

8.64 

76.8 

7 

42,583 

154,792 

8.64 

58.1 

8 

41,778 

142.346 

3.41 

62.8 

A 
O 

mif  mo 

«5.  14 

IVt  A 
W.  1 

17 

39, 432 

193.804 

4.91 

67.0 

9 

36,507 

199. 179 

5.46 

62.8 

6 

16,872 

75,021 

4.45 

64.9 

« 

12,521 

09,711 

5.57 

61.7 

6 

12.049 

rrd.  407 

4.68 

56.5 

7 

10,385 

46,058 

4.44 

51.2 

9 

9.863 

72,692 

7.37 

51.2 

8 

6.483 

•26,497 

4.09 

G1.8 

4 

6,678 

31,753 

5.59 

48.2 

6 

4,774 

23.893 

5.00 

33.6 

S 

3.962 

18, 152 

4.58 

62.9 

4 

3,411 

11,296 

4.  m 

25.1 

3 

911 

6,067 

6.66 

61.8 

«i 

8,093,144 

30,332,644 

3.76 

70.7 

PRODUCTION  OF  COAL  TAR. 

Coal  tar,  as  the  raw  material  from  idileh  k  obtained  creosoting 

oils,  aniline  dyes,  and  salts,  and  innumerable  orp;anic  chemical  com- 
pounds and  medicinal  preparations,  is  of  much  more  economic  impor- 
tance in  some  of  the  European  countries  ( liuu  it  is  in  t  lie  United  States. 
TUs  coimtiy  is  consideraDly  in  the  rear,  particulai  ly  when  compared 
with  Germany,  in  the  development  of  chemical  industries  based  on 
coal  tar,  the  products  of  which  arc  imported  to  the  value  of  several 
million  dollars  each  year.  At  the  present  time  coal-tar  manufacture 
in  the  United  States  is  conlined  principally  to  the  production  of 
creosote  and  of  tars  and  tar  pitches  suitable  for  roofing  papers,  paving 
materials,  etc.  With  the  continued  developmenf  of  the  retort-oven 
coking  industry',  liowever,  and  an  assured  supj)ly  of  coal  tar,  there  is 
every  reason  1o  Ix^licve  tliat  chemical  industries  dependent  upon  tar 
as  a  raw  material  will  be  established.  The  lack  of  such  an  outlet  for 
one  of  the  principal  by-products  of  retort-oven  coke  manufacture  is  in 
part  responsible  for  tne  fact  that  the  construction  of  by-product  oven 
plants  has  not  been  more  energetically  pushed  in  this  country. 

The  total  production  of  coal  tar,  as  reported  to  the  Geological 
Survey  in  1907  by  488  companies,  was  103,577,760  gallons,  valued 
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at  $2,651,527,  as  against  a  production  of  80,022,043  gallons,  valuod 
at  $2,176,944,  reported  in  1905  by  521  companies,  from  which  it 
appears  tnat  while  the  production  of  coal  tar  increased  23,555,7 17 
gallons,  or  29  per  cent,  the  valup  infn'ti.sed  only  $474,583,  or  22  per 
cent.  The  averajze  price  per  gallon  decrea^sed  from  2.72  cents  in  1905 
to  2.6  cents  in  1907.  Hie  price  for  tar  has  shown  a  steadily  declining 
tendency  since  1903,  when  the  average  price  reported  to  the  Survey 
was  3.49  cents  per  gallon.  It  dropped  to  3.04  cents  in  1904,  to  2.72 
cents  in  1905,  and  to  2.6  cents  in  1907.  Tlio  yield  of  tar  per  ton  of 
coal  consumed  in  1907  ranged  from  6.34  gallons  in  Pennsylvania  to 
19.63  gallons  in  Missouri  The  price  ranjged  from  2  cents  in  Illfnois  to 
10.3  cents  in  Oregon.  The  aTeraee  yiela  of  tar  per  ton  of  coal  for  the 
entire  United  States  was  9.04  gallons.  Tn  1906  the  average  yield  of 
tar  was  9  79  rrnlloTis  per  ton  of  coal  consumed. 

The  following  tables  show  the  production  of  coal  tar  in  the  United 
States  in  1905  and  1907,  arranged  according  to  rank  of  States: 

Rant  of&aUtincoalrtar  pnduetioninlSOS  and  1907, 


loao. 


-  , 

*  • 

■ 

Stltli 

Num- 
ber of 
«0tob- 
IUk 
nwnts. 

Quantity. 

Valoa. 

Vahi« 
per 
gMlOO. 

Yfddper 

tODOl 

ooal. 

G(j  lions. 



Crfttf. 

(JaUon/i 

1 
1 

'tJI 

7  5 

2 

i:i 

10,017.ril7 

■2.  K} 

3 

as 

S.'IT'.I,  l<t8 

270.  .'rj.'i 

a  ]y 

]2  23 

i 

New  VoiV  

r,\ 

:,;v('.i.r^!i 

2.  C> 

10.  r)5 

ji 

■I  "!,!<.>,  Gdli 

1.  11 

(t.  I) 

e 

JO 

7 

DifUict  of  ( -otaniblft  and  MuyJaiid  

^ 

•},  1.V.,-1M) 

si.r>r2 

2 

f  .  i 

8 

21  i 

;t,  ii(L-..2!7 

J  1 

a  I* 

9 

If, 

'2.  771,  7-.i6 

;i 

10.  f.9 

10 

]'> 

L',  ■<,st'...'i7."j 

11 

Illinois  

43 

4y,  71 1 

1).% 

11. 

12 

Mlnnrnotii   .  - 

& 

■J. 

2.  6 

11.  07 

13 

West  VlrKiiiia  

« 

l,70»}.t^.i' 

Z8 

ia43 

H 

Indiana    

32 

«l,7i2.;'/'7 

44,  J>> 

258 

1L46 

15 

Kenttickv   

]2 

959,293 

17,  «2 

L87 

iL8 

18 

8 

721.411 

29,063 

11.3 

17 

9 

712, 7M 

3.46 

1&16 

IS 

7 

713, 8» 

35,  MO 

5 

1L04 

19 

3 

710.  oa» 

20,400 

£8 

las 

20 

6 

26,788 

3.8 

lais 

21 

13 

691.530 

21, 152 

3,00 

12.4 

22 

10 

6m. 

l4,77o 

28 

10.  24 

23 

7 

■ji.'j.  .;mi 

32,268 

flL9 

J 1.  4  .i 

^ 

New  HAiapihln  and  Vermont  

I'fi.",.  .'i.Mi 

13,177 

4.96 

12.  07 

25 

:v)j 

1  !'l 

f..  4 

12- 

J 1", 

4.  7 

12.4 

27 

Kadmui      

l.>lJL".,f.'1) 

iu,-yi.s 

'<, 

10.  74 

28 

South  ('(iroliri'i  

:< 

i,'>s.  :^'>] 

.%  H 

la  8 

29 

MOUlAna   Ni  VHd-i.  h^I'I            Nf.  !(,>■. 1  

3.9 

laae 

30 

Florlrlii,  Loui.-iiutiii.  Hjiil  .Mi^^i -^iji;  i  

' 

87,296 

5,710 

flL6 

&6 

31 

Idaho.  N'lrtii  Dakou,  tiouttx  Dakota, 

i\ 

C, 

h 

7.  ^ 

32 

',\ 

J,  !' 

ia64 

33 

;■; 

7(i.  »'>i,*"i 

■J  T** 

ft9 

» 

North  Curolinfi .    

C 

7-\.r,ii:> 

."i.  s 

7.3 

85 

Ark(in5iis  

4 

r',l".  WKi 

:;,  tv: 

10.  V4 

36 

Indlaii  Torritory  lujd  okitthui4Ju  

S.  2 

37 

S 

as 

Oregon  

■i 

•J,  1  i.'i 

1(1 

0.  4 

... 

e  In  addition  53,536  gaUons  wero  produced  ud  yDadMt  tiMM  bebig no  aarket  lor  It. 
» In  addition  53,000  galloDs  were  produeed  Hid  DQMld,  tlw*  btbv  QO  Barket  for  ft. 
«IB  •ddmoQ  1S,914  gaUoDB  were  produoad  and  UMOM,  liMM  MnS  no  auukst  lor  tt. 
^tammLaa  43,735  galiona  were  prodaoad  and  num.  liwro  Mnf  nonarlnt  for  ft. 
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Sank  of8taU$  i»  toalUxr  prodwHon  in  J90S  and  1907-- Otrntinued. 

xeo7. 


Nom- 
ber  of 
aatob- 
llab- 


Pennsylvania  

Now  "i  rk   

MftsBacliiiMjttJi.  

Ohio  

MichlRan  

Illinois  

Alabama.  

Wi«cotuin  

Delaware,  Dlstriot  Of  Columbia,  aad 

lUrjIaad......  

N«v  Jenex  ^  

MisAoarl  

Vtrginia  aod  Wast  VbglnU  

Minnesota**.*  ...>.**•****.*..>>*.... 

Indiana....,,,...........,,.,.,...,..,.... 

Kentuokj  

Conneotieat  

Coioredo  

lonra  

Tenneoaae  «  

RJiodelriaad.  

C>«orKia.  

WasbbiKtOD  

Maine  

North  Carolina  ami  Soutli  Carolina  

Now  UampaUre  and  VeroMcil  

Texas  

Oklahoma  .'..................«  

Idaho,  Muatutfti  Hwlft  SiJDOtaf  and 

Wyoming  , 

Nr  .  i  l  l,  New  Mexico,  uDd0tA<...  

Kait.-^!3  aud  Nebruiika  

Florida,  Louialana,  and  Mlsslsalppl  

Arkansaa  \  


Totd. 


» 

M 
-11 
33 
44 
40 
11 
31 

10 
16 
14 
1« 

8 
29 
11 
7 
7 
18 
7 
3 
8 
9 
7 
7 
5 
7 
6 

6 
4 

5 
7 
3 
S 


Qoanttty. 


OaUont. 

18,304,661 

13, 709,430 
10, 659, 793 
8,  m,  305 

6,383.138 
5,896,064 


4,306,106 
3,973,251 
3,870,388 
3,094,598 
2,388,283 
1,496,434 
976,622 
886, 3Ce 
861,799 
759,317 
754,135 
644,006 
635,880 
634,491 
295.034 
2S1.K71 
235,324 
22.5. 3M 
lUi,fi31 

144.411 

120,925 
113,  £^ 
96,870 
71.700 


tll2,137 

302,290 
299,21k) 
218,086 
173,5^ 
126,049 
177,879 


86,446 
131,049 
90,452 
93,668 
70,063 
36,0(9 
22,577 
32, 114 
40, 700 
18,906 

27, 'm 

17,636 
18,738 
44,8CM 
11,349 
11,792 
11,388 
12,707 
14,275 

»,831 
7,431 

4,062 

3, 95.0 
3,771 


Value 


Cenls. 
2  3 
2  3 
28 
2.  7 
Z2 
2.0 
3.0 
1.4 

2.1 

ai 

Z3 
3.0 
2.9 
2.4 
2.3 

ao 

4.7 

2.  5 

ae 

2.7 
2.9 
7.1 

as 

4.0 
4.8 
&6 
7.4 

6.8 
6.1 

a6 

4. 1 
5.3 

1ft  a 


2.$ 


PRODUCTION  OP  WATBR-OA8  TAR. 

The  quantity  of  tar  produced  at  water-gas  works  in  1907  amounted 
to  14,414,017  gallons,  valued  at  S342,041,  against  9,230,411  gallons, 
valued  at  $245,252.  in  1 905.  There  were  69  companies  which  reported 
a  marketable  produet  of  water-gas  tar  in  1907.  At  many  of  tha 
plants  there  18  no  market  whatsoever  for  the  product,  and  it  is  used 
for  fufl  at  the  works,  no  record  being  kept  of  the  output.  Where 
< Diiipanies  produce  both  coal  and  water  pns  the  water-gas  tar,  if  sold 
at  ail,  brings  a  lower  price  per  gallon  than  coal-gas  tar.  It  is  interest- 
in^  to  note  that  the  United  Gas  Imi>roTement  Company  of  Philadel- 
phia, at  its  works  at  Point  Breeze,  is  ndng,  in  the  coal-briquetting 
plant,  pitch  made  from  water-gas  tar. 

The  following  table  ^ves  approximately  the  quantity  of  water-gas 
tar  produced  and  sold  m  the  TJnited  States  in  1905  and  1907,  with  the 
total  yalue  and  the  average  pnoe  recdred  for  it  at  the  woiks: 
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Qtiantitif  anivaiue  of  tar 


leoo. 


8Ut«. 


Colondo  and  OMfon 
CoiuMettcnt,..^  

Florida 
G«orKlaMd 

Iowa  

Kansas  

Louisiana  a: 
Maryland 
MassHch  usettS.  . . 
Jifinn<^ota....... 

Nebrastoa.. ...... 

Missouri  

New  H&inpalite. 

New  York  

Ohio  

Pennsvlvanltt. ... 

Tpx.cs   

Vermont  


Total  ,a9,2;tu,411 


Total 

Total 

I'rloeper 

qtmntily. 



value. 

X  Mm 

Ot  WW 

in 

If  OWyWf  « 

fW  791 

•  a 

m  tea 

a  1 

»iVlD 

roQ 

om 

1  a 
1.0 

14,254 

577 

4 

5,000 

300 

6 

146,856 

3,646 

2.5 

l.fiOO 

150 

10 

474. 174 

14,550 

3.1 

10,000 

l.«)0 

10 

i.avi.rjtj 

38,  4:.4 

2.7 

283,009 

8,493 

3 

3".' 1,967 

7.0»7 
320 

%2 

f.,2<K1 

5 

H,;c;2 

143 

1 

70,736 

2 

fUTO 

30 

6 

277.274 

2 

23.^00 

l,19i5 

5 

5.3 

|a9,2;tU,411 

2.66 

190T. 


Arfcamaa,  Florida,  Louisiana,  and  MlMlaiippI 

California  and  Waahin^ton  

Connectleat  and  ICaasachuMtia  

Delaware,  Maryland,  and  New  Janay  

OaoiflaaiidSoiilliOaroUiia  

nitaMM,  Ulaaa,  and  Olilo  

Iowa  

Mlnnesotu  an  1  ^Vi^  onsln.......  

Nebraska  and  .Soutb  Dakota  

MiMouri  

New  Hampabtre  

New  York  

PaaDaylTania  

TWal  


a  In  addition  3,274,881  gaUone  ware  produced  and  uiuold . 


440,  .va 

113,396 

8.0 

3, 3S8, SVl 

78,554 

Z8 

2.142,  47tl 

68,914 

2.7 

1,>'71,.W0 

&4 

34,439 

2,262 

6.6 

132,300 

2,676 

2.0 

294,182 

7,031 

24 

664,457 

21,699 

3.2 

454.314 

11,206 

2.4 

3,  ttW 

168 

8.8 

1'20 

777 

1.8 

3.019, 7S8 

72,  KM 

2.0 

1,207,156 

24.152 

2.0 

102,781 

2,737 

27 

14.414,017 

842,041 

&« 
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PRODUCTION  OF  AMMONIA. 

Only  ibmt  one-fifth  of  the  establishznaiits  producing  gas  and  coke 
from  coal  report  tlie  recovery  of  ammonia  either  in  the  form  of 
ammoniacal  liquor,  aniiydrous  amiuonin,  or  ammonium  sulphate. 
In  making  the  reports  on  the  quantity  of  ammonia  hquor  produced, 
flomewhat  different  methods  were  employed.  Some  compames  xe- 
ported  the  production  in  liquor  ounces  selling  at  a  certain  price  per 
100  liquor  ounces  of  a  spcciiic  stroiifxtli;  others  reported  tlie  produc- 
tion in  »rH]l(ms,  snlos  beimr  made  at  a  certain  ])rice  per  pound  or  by 
the  amiiioma  (isiij)  contained;  others  reported  the  production  in 
gallons  of  ammonia  liquor  at  so  much  ner  gallon,  according  to  the 
strength  of  the  liquor.  Then,  again,  tne  strength  of  the  hquor  is 
reported  by  some  producers  in  ounces,  by  others  m  degrees  Twaddell, 
and  by  still  others  in  the  pereentajre  of  anhydrous  ammonia  (NH3). 
In  compiling  tlie  statistics  for  1907  a  separate  statement  has  been 
prepared  of  the  anhydrous  ammonia  procTuced,  and  to  this  extent  in 
the  following  table  the  figures  for  1907  differ  rrora  those  of  1905,  in 
which  all  of  iho  ammonia  n')t  s'dld  as  sulphate  was  included  in  the 
production  of  nrnmnninral  liquor.  Tiie  prodiiction  of  ammoniacal 
liquor  in  1907  amounted  to  64,065,641  gallons  (equivalent  to  20,993,863 
pounds  of  anhydrous  ammonia).  In  addition  to  this  the  andydrous 
ammonia  reported  as  such  was 1 6,566,995  pounds,yalued  at  $1,472,SS1. 
makinrr  a  total  of  anhydrous  ammonia  of  37,560,858  pounds,  valued 
at  $2,601,057.  In  1905  the  total  quantity  of  anhvarous  ammonia 
produced  and  contained  in  the  hquor  was  22,455,857  pounds,  valued 
at  $1,728,254. 

La  tiie  following  table  giving  the  production  of  ammoniacal  liquor 
in  1906  and  1907  the  returns  are  graded  according  to  the  strength  of 
the  ammonia  hquor  produced  and  not  by  States.  This  is  done  to 
avoid  dis(  losing  the  operations  of  individual  producers.  The  produc- 
tion of  sulphate  in  1907  amounted  to  48,882,237  pounds,  valued  at 
$1,525,472,  as  against  38,663,682  pounds,  valued  at  $997,452,  in  1905. 
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AoAictfM atKl«alue    mamomacal  liquor  at  gas  mid  hy-fmdMt  «ote  tporb    (ke  UtalUi 

Stateg  in  1906  and  1907. 


1 

1 

Bmngtbodlquoi. 

QtMBtity  of 

Equirmlnttoaii- 

Innt.  ti\  Kill- 

Tihfttf  fit 

Total 

viiluo  of 
auuuouttt 

Coal  car- 
booJud* 

Ammonia 
Uouor 

mMU  and 

-  -  ■  * 

fOKl* 

In 

hyaroiu  ammonia 
.  (NH^. 

Total  In 
pounds. 

liquor. 

amrttoM. 

Gallons. 

 1 

1 

2.78 

0.97 

497,275  i 

3. 70 

$18,299 

7, 470 

815,740 

3.0 

1.22 

62,098 

4.73 

rt  emu 

2,855 

18, ISO 

636,615 

4.00 

1.39 

65,306 

5.40 

1,273 

30,324 

4.8 

1.07 

67,389 

6. 48 

5, 165 

11,551 

.140, 141  ' 

j  M 

' .'.» 

;ia,878  1 

6.56 

1,018 

58, 

1,  Siiti,  ,')17 

:  r4 

202,9^ 

6.75 

9,219 

44,  12i'i 

J,t>S,">,'.n>>  ' 

1     '  ^ 

J  .  1  'S 

219,591 

8.07 

11,091 

1,646,664 

r  1 II 

2.U'J 

215,085 

8. 10 

10, 373 

139, 819 

4, 816, 200 

2.40 

722,439 

9.31 

54, 183 

39,G05 

!,  3w»,?>40 

V .  00 

2.44 

212,445 

9. 45 

7,277 

147,  (KXJ 

40,  S.j3 

i.£ 

2.51 

7, .'».")() 

9.72 

etc 

Wi 

l,^AX),.MO 

1,680,502 

7.  M 

2.52 

iJfci.tiyil 

9. 78 

7,564 

42,013 

H.  (J) 

■J.  78 

291,967 

ll  ).  ,S() 

12,  Ii04 

256,797 

9,082,653 

i.OO 

1,702,429 

il.l>:l 

06,303 

8,728 

81,507 

9.4 

3.27 

16,658 
95,726 

12.60 

8S0 

34,63C 

440, 158 

10.00 

3.48 

13.50 

9,227 

12,523 

43, 192 

15.2 

8.20 

14,275 

20.53 

928 

t35,05o 

2,388,659 

10.00 

5.67 

831,674 

21.60 

38,533 

10,625 

37,517 

32.00 

11.14 

26, 121 

48.W 

I.IU 

3,6^2 

7,925 

35.52 

12.36 

6,122 

429 

5,595 

12,300 

38.00 

13.23 

10, 163 

81.88 

020 

16,304 
14»082 

36,205 

40.00 

13.92 

31.498 

83.  W 

2, 471 

15,056 

44.00 

15.31 

33,644 

4,319 

Ii»7l9 

tt,767 

48.00 

16.70 

61,338  i 

64.79 

3,394 

SD,a07 

18,250 

51.64 

17.97 

20,497 

69.72 

l,6liM 

13,436 

12,566 

52.00 

18.00 

50,421 

70. 19 

3,006 

13, 944 

36,435 

53.2 

18.51 

42, 151 

71.82 

2,180 

12^255 

66,552 

54.00 

18.70 

66,414 

72.89 

5,313 

2,578 

3,200 

56.00 

19.48 

3,  Kt»i 

40.58 

438 

3,512 

Ij.'m>5 

56.4 

19.62 

b,  7'.t2 

76. 13 

615 

17,lft8 

;w.;s5 

58.00 

20.18 

4.K,'.nH 

<5. 29 

2,835 

387,763 

1, 1 '/J, 'J  76 

60.00 

20.87 

80.99 

124,303 

145,515 

412,550 

60.2 

20.94 

&ao,925 

81.25 

44,019 

i!  COO 

14,596 
61,823 

AO 

w.  uu 

21.67 

19,677 

1,  Uo2 

27,880 

63.12 

21.96 

71,124 

M.20 

4,809 

8,797 

27,261  : 

64.00 

22.26 

37,927 

Vi  il!* 

2,845 

42,500 

162,870 

64.66 

22.46 

22«t,  1528 

m.  14 

20,577 

11,516 

20,748 

65.00 

22.61 

42,a.H'i 

87.74 

2,943 

80,720 

294,  (f>7 

65. 4S 

22.78 

418, 720 

88. 39 

41,872 

65,925 

170,011 

246,772 

jW.  74 

16,098 

52,444 

li-i  i<»i 

23.19 

136, 100 

K».9i8 

9,527 

142,262 

267, 201 

'  H 

23.94 

399,799 

.10,031 

59,8;?« 

171.407 

7(J.()0 

24.35 

265,426 

24,552 

7(1.7 

21  i>0 

95.4.S 

864,966 

1,108,205 

71.4 

24.84 

1,731,023 

06.38 

135,474 

72.00 
72.44 

25.05 
25.20 

97.19 
97.78 

940. 49B 

73.00 

25.40 

1,18^783 

98.55 

on  xn 

76.72 
78.00 

26.69 
27.14 

103! 56 
105.30 

att,7i7 

1,425,076 

80.00 

27.83 

2.587,567 

107.98 

246,813 

84.96 
B6.W 

».fi6 
29.77 

[  114.88 
f  116.80 

l(flOI»Q06 

l,S8i^ai6 

18.4 

32.18 

3,70Qk84» 

124.74 

241,MB 

1  M.oe 

f  100.00 

33.43 

34. 79 

m.7i 

i  134.90 

0i;O,Ot>8 

2,005,730 

102.28 
102.72 
118.44 

35.58 
36.74 
88.47 

4,468,376 

j  138.05 
1  138.07 
I  163.14 

405,530 

6^896,783 

82,46B«a67 

1,728^254 

1 
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Ihodiiietionandvaliuo/imimonuMilx^^  UniUd 

8tatt$  in  190S  and  1907— Oontiinied. 


10O7. 


Coal  car- 


Quantity  of 
ammonia 

liquor 
made  and 
aold. 


Skort  font. 
14,190 
46,237 
49,306 
355,563 
163,915  ; 
155,230 
35,179 

VM,  ;{7;. 

238,511 
85,847 
38,466 
'3f>,  44<1 
10,527 
20,5-11 

238,238 

42,403 

9,932 

130,525 
11,623 
8,969 

3,636 

is,  IM 
52,655 
31,931 
3,200 
15,125 
6,200 
018,826 

i39,au 
tB,m 

6,435 
10,275 
«6.157 

66,909 
632,191  : 
4,477 


150,165 
44,072 


OaUont. 

506,200 
1,906,820 
1,612,560 
8,511,300 
2,667,712 
5,964,915 
1,175,265 
1,241,076 
4,309,565 
8.65f-,li2 
3,  458,  725 
S27,n43 
^■$1,074 

14.1,  yii 

157,006 
2,408,749 
lO.UHO 

19,425 
391,6.19 
664,2\H3 
25,7t.7 
18,928 
2,481 
104,221 
26,417 
74,S.VH 
18,(123 
7,000 
11,942 
5,600 
1,742,602 
377, 167 
15,982 
1,676,761 
11,155 
474,064 
305,470 
178,fi0o 
459,f»22 

9,  :m 

3,048.510 

bO.OON 


Stfength  of  liquor. 


i,m,4a»  1  64i,006,Ml 


In 
ounces. 


Equivalent  to  an- 
hydrous ammonia 


Ounces 

per 
gallon. 


4.00 
4.74 
COO 

S.S7 

6.00  I 
6.06  I 
6.60  I 

7.  m 

8.  L") 

8.17 
8.18  I 
8.45 
10.00 
10.^ 
12.00 
16.00 
24.00 
30.00 
32.00 
3t).00 
40.00 
44.00 
46.00 
4fi.2t) 
48.00 
51.60 
32.0IJ 
50.00 
56.40 
57,00 
68.36 
60.00 
61.84 
62.00 
64.00 
66.80 
67.00 
67.08 
71.00 
71.40 
72.00 
78.00 
80.00 


2. 
2. 

2. 

2. 
2. 
2. 
2. 


i.ao 

I.  06 
1.74 

1.87 
3.09 
.11 
.26 
.44 
.78 
.84 
.85 
.94 
3.48 
3.66 
4.18 
5.67 
8.35 
19.44 

II.  13 
12.53 
13.92 
IS.  SI 
10.00 
16.07 
16.70 
17. {>3 

is.oy 

19.48 
19.62 
19.83 
20.30 
20.87 
21.61 
21.67 
22.27 
22.89 
23.31 
23.34 
24.70 
24.84 
25.05 
27.14 
27.83 


Total  in 
pounds. 


61,783 
306,004 
176,366 
983,094 
347,960 
786,878 
166,080 
188,876 
749,695 
1,537,542 
615,221 
153,079 
n,988 
01,743 

868,815 
6,361 
121,562 
13,613 
306,380 
677,9v\1 
24,666 
18,028 
2.452 
108,781 
26,637 
84,104 
31,944 
8,684 
14,801 
7,105 
3,372,876 
507,064 
31,646 
3,333,842 
15,968 
600,681 
446,608 
276,722 
714,029 
14,621 
5,183,535 
139, 164 


Equiva- 
lent to  lul- 
pli«ti«f 


(ounces  per 
gaUonj. 


6.40 
0.40 

6.75 

7.25 
8.10 
8.18 
8,77 
9.45 
10.80 
11.03 
11.04 
11.41 
13.50 
13.77 
16.20 
21.60 
32.40 
40.61 
43.18 
48.68 
54.01 
iM.¥i 
62.08 
08.86 
64.80 
60.65 
70.10 
75.58 
76.13 
76.94 
78.76 
80.08 
88.46 
88.00 
86.41 
88.81 
00.44 
00.60 
95.84 
96.38 
97.19 
105.30 
107.08 


TAhMOf 

Uqnoir. 


S1.905 
10,422 

7,820 
86,632 
16,848 

60,649 
6,506 
9,304 
54,658 
67,rKW 
227,238 
10. 950 
3,2;t4 
1,655 
2,  4f  >5 
40,m»0 
252 
14,281 
l.OOS 
9, 124 
40,266 
1,972 
1,230 
78 
6,961 
2,560 
5,323 
1,^4 
601 
1,433 
179 
186,528 
40,604 
1,293 
17,482 
1,277 
56,254 
87,875 
25,018 
65,603 
614 
63,226 
10,270 


1,128,176 


The  following  tablo  gives  the  production  of  aninionia,  tiie  liquor 
being  reduced  to  its  equivalent  in  2s  Hj,  by  States,  certain  States 
being  combined  in  oider  to  vsrM  difidosmg  mdiyidual  retiinis: 
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Alabama  and  (.Joonna  

("dorado  and  WashluKton  

Connecticut  and  Uho<Ie  Island  

Delaware,  MAiytaiid,  and  District  of  Colombia 

lUinois  

Indiana.  

Kentucky 
MaliwaiMl 

Mkhlgaa... 

MlnoMoto  

«— *  

New  York  

Ohio  

Poimsylvaiita  

Temi&s^cc  

^jgdftMd  W«rt  VtagbilA  

ToM  w  

fi  MBaMniam  folpiuto  produced  and  aold  (pounds) 

loor. 

Alabama  and  Gconia  

Cotondo,  Utah.  mA  Wi 
CooaaeCicut  and  BlMda . 
Diatitat  of  CokBoMa,  Mavylaod.*  Vl«itala»  aad  Wait  Vl^ 

DKaola  

iBdIana,  Iowa,  and  MtMOori  

KeDtaclcT  and  Tomaaaee  

Maine,  Nay  Haaipiliiia,  and  Vemumt  

MaiisachoriiMa......  

Michigan  

Mimicaota  and  Noilh  OiJcoCa  

New  Janagr...;  

New  roi£  

Ohio  

Fenn.syivanla  

Wlacohstn  

Total  

Quantity  of  anunomnm  sulphate  produced  and  sold  (pounds). 


Coaloar- 

honliad. 


I  Anhydrooa 
ammonia 


Short  ton.'. 
58,238 

S5,goe 

540,875 
123,873 

26,967 
85«,823 

179,  on 

166,646 
239,582 

626,0»'> 

aM,t,i:{ 

176,308  , 
850,220  I 


Poitiids. 

24."?,  IM 

2,23-1,627 
312, 920 
83,760 
810,994 
09,586 
774, 7U 
2,664,828 
771,«0 
784,481 
1,106,860 
2,7«7,317 
1, 117,271 
6, 8S0. 172 
91,794 
1,008,(168 
1,727,788 


a  7, 194, 910  I  22,456,857 


38.668,682 


HS7S 
386,074 
1,6U,718 
1,880^  4» 
8S9,386 
443,218 
162,647 
1,282,684 

2,  S97.  S98 
(^2.517 

7,'J7.'.s-VT 

3.  Ill), 070 


10,461,640  .17,560,868 
4.S,  KH2,  237 


a  Includes  KW,ll.'7  Ions  of  coal  cartM)rii/<'<l  nt  works  which  mada 
ft  Troduction  of  Maryland  reportiHl  as  anunonium  sulphate. 


ammonium  anipbate. 


In  the  following  table  the  total  ammonia  production  has  been 
reduced  to  its  equivalent  in  .NH,  and  sulphate: 

FrodiMfion     mmoma  at  got  and  by-product  cote  wofJtt  qf  (he  VnUed  8taU$  in  1906 

and  lyui. 


Coal  carbonized  

Antavdrous  ammonia  (NHt) ,  or  Its  aqalvalaiBt,piR>daoad  and  aold.  

SquiTalent  to  ammoalmn  anlpliata  do... 

Aimnmila  pcodooad  and  aoM  aa  aulpbata  do... 

Value  received  for  anhydroiiH  ammonia  (NHt)»orltaaQtlhralant  

Value  received  for  nmmnnium  aulpliate  

Total  value  received  


U06. 


7,104.910 
28,465,857 
87,138,726 
88,668,688 


997, 452 


iwr. 


10,461,646 
37,560,858 
145,786,120 
48,888,387 

|2,(301,ai7 
1,525,472 


3,725,706  4,126,520 
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AOGBBGATB  PBODUCmON  ANB  VAI.173BU 

In  the  folio  wing  tables  are  given  tlie  quantity  and  value  of  the 
gas,  tar,  coke,  and  ammfmia  produced  in  the  United  States  in  1905 
and  1907,  by  States.  The  aggregate  value  of  this  production  in 
1907  was  $73,573,004,  as  agamst  856,684,972  in  1906,  $51,157,736 
in  1904,  $47,830,600  in  1903,  and  $43,869,440  in  1902. 

FrodiudMin  o/cool  jKW  and  fiy^prcNliidk  m  A«  UnUed  Statet  in  J905andl907t  6g  States, 

IQOO. 


state. 


dond 

for  

iiig  «tid  loel 
poipowi. 


AhL!.>aTiia.  , 

(iporgi.i  

Ark uii »<is  

Calltornia  

(^olorjido  .....t......,,..,.. . . . 

Wu.stiiti^'toa...... ...... . . . 

Con  ii«:ti(ut.  ,  

Kho.lo  Islfiad...  

DelH".viire  

n[s(i  i(.l  of  ColLUnl'fft  ftiKl  Nfarylniid- 
Floriild,  Loijlr>iima,  and  Mississippi. 
Idaho,  N(trth  Dakotu,  South  Du- 

kotfi.  Utfih,  uiid  Wyoming  

iUiiiols  

Inditina  

Indian  Tenitorj  «iid  Okla!n.uiUL... 

Iowa  .,  

Kfin.^iiia  

JhLeutucky  


1,005, 

51. 

30, 

(iO. 
6', 


N«v  Hampablra  

VennoDt  

ICMMCbuavttii  

HldUgan  , 

lUnnesots  

?.r  is  V' niH. .  

M -Id  acta,  SenAA,UDA  New  llAxieo.. 

Nulinr-ka....,  

N"fu-  .'•.■-my..,,.,,,  I 

North  CaroUiis  

Ohio. .  -  -  -  -  -  - .  . .  ....,...,,,..«,,.•  •* . 

Ori:gU!2  

FeDD«j'lvanIa  

South  CnroUna.   > 

T"n  r:"^  «i»fY>  


I   

\   

W  r  I  \  i:;.-';iia. 


108, 
1,7(W, 
l,2l<\. 
62, 

m, 

161, 

sm, 

m, 

4,975, 

3,253, 
834, 
1.672, 

62. 

t;.T. 
: ,  is:i. 

.T.om. 
1 1'i. 


c  feet. 
498, 280 

914.400 
474.033 

t)%,  070 
l.S*t,  27ri 
103. 5S) 
44^,401) 

tifxnoix) 

770,  OfX» 

Tm,  ofio 

204,  S12 

172,1*74 
IM.  LXJO 
747, 

847,400 

328.  S2t) 
rtiS,  475 

76i,&14 

461. 72& 

603,050 
691,210 
956,701 

522,700 

,"i.Vl.  1(H) 

(132.(112 
'.i'/.i'M 


Dr-prodncts. 


-m. 

•120, 

]2'A. 


I  I  I  .  :  X> 

'■1,'K  '.ii  C> 
:<:il.  171) 

1  _w 

(d7.fw2 
■t'0. 47.H 
!':i,">.  2(.'i 
Xis,  A" 


T«r. 


AnhydroQs 
Mtunonia, 
NH,. 


Coke. 


OoUonn. 
4,502,51(5 
712, 7W 
M.OOO 
27,220 
fiOS,527 
4(,5, 3S0 
712,328 
710.  (>j9 
7i;,ftOfi 
4. 156.41.0 
S7.22ci 

S5. 4.">S 

2.415,023 
I.  712. 397 
54,002 
»>33,5&S 
2a,^).r.f<0 

212, 445 

10,017,517 

5,  MR,  602 
2,111,083 
2,4S6,575 

S<1,22« 

■^2, 
2.774! 725 

7.;i.i'i,  .v,M 
74,  .y.i.i 

.K.  .17^'.  l'j> 
21 .  4.".-.' 
14,24!:(.VM 
l.^'v.^id 
721.411 

2:l4i,:-;4i 
r.i.)l..');n) 


POMMia.    Short  to'Ki. 


1. 


31L'.<J-J0 
Xi.  709 


311),  934  I 
69,5.yv" 


774,716 
2,654,8» 
771,900 
784,433 


';) 


!(i."i,  .Vrfi 
7.^7,  31  7 


117,271 
172 
W,7d4 


1 .0(12,0. 


VS  'f 


34,720 

1,710 

2s,()0> 
37,<»5.S 
34,S<>.S 

4,  r2?i 

400, 7C4 
f),  LSO 

7,  *j2 
12<(,.^»i4 
0O,U27 
3,(k^i> 

y,74<» 
.'■■'..32s 

l().7'4»i 

i4,(>;<5 

1)70,  i>42 
470,718 

184,  «70 
124,888 
4,017 

4,916 

191.824 

423.  Iti7 

5.  :i7.i 
4^7. 21  (s 

1 . 327 
1.374,M5 
1 1 .  SSI 

1 1 ,  t'S4 
32,  4J-J 
1 1't,  MO 
2-J^.  7,?.i 


Om  ouao- 
covnttd  for. 


Cubic  feet. 
53,  2m  1,600 
12.075.750 
1,500,000 

i«o,  ua5 

37.907,421 
3H.  4t>0,  7S4 
42,t;70,3OO 
4.1., •,25. 100 
S,  Srt7, 200 
44.y2.S.(W 
1.".,002,1KX) 

27.334.S24 

2ir2.423,32H 
117,5:12,  4tl9 

43.427,850 

20.2.y»,r,oo 

lH.2.S.i..  S27 
22,. -150, 305 

22,071,6S6 

222,242,811 
178,000,388 
,48,12»,190 
i6»,2»,4«B 

7,890,860 

9,418,000 

47f>.  ;>o5.  .Vi'.t 
i4.!Hii.r,7(i 

575.  M7.:J35 
5<^,^»(Kl 
143.S41,31^* 

iii,2;ii;.  wxi 

W.5-J0,'.KK1 
J0.37(J,  US 
<t:<,3Sil  91'2 
.'U,  llD.fKX) 
17!.'J7.H.023 


l<jml  :  4u,4j4,2io,ia.i 

Aromoulum  sulpbat*.  


ftO,Oi2,043  :  22,4oo,vV7 
 i  88,603,082 


5,751,370  1  i,2iM,m,m6 
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ProdueHon  <^  eoal  ga$  and  by^proiucU  in  the  L'niud  Stain  in  1906  and  1907,  iy  StatU" 

Contiiiued. 


loor. 


Georgia.. 

Arkanaas. 


Oregon.  ..4. ....... 

Utah.  , 

Xeviwla  

New  Mexit  o. 

Connwticut  

Rhole  Island  

I>?luware    

D!«tri<  t  r.f  ("oliuribiu  

.S!:ir\l:)]id<»  

VirgiuiH. ...  

West  Vlrpltjld  

Flori'la,  i.oui.stana,  anil  ili!is»«i>ij)pl. 

South  DdkoU  

Montanu  

Idaho  

Wyoming  

'forth  Dakota  

»ta  


'  Ckwlfaapro- 

lor  iliuininat- 
Ing  and  foal 
purpOMM. 

■  

BjMtrodnoto. 

Tat* 



Anhjdroiu 

MBlDOIlla, 

NH,. 

VOKB> 

Cubu  feet. 
'    l.Wl, 971,552 

1  47.«(I»,U0 

Oallon*. 
5,898,0t>4 
S35,8»» 
71.700 

Poundt. 
\  1, 064,667 

 1 

1  480,603 
1      41,77a  , 
8,982 

(  i9,41M 
881,7l>9 
634, 491 

120, «!» 

911 

1  89,883,944 

1  94,373 

48,562 
88,807 

6,878 

888..v..t.yj> 
530, 4ltj 

1  386,074 

43.888 

43,0{W 

4,208,106 

•     3t,i.  477 

.'ii'*.  t, 

.'<>At.  7'  t'i  1 

^  3,094,503 

1,611,718 

202,805 

178.884, 330 


95.870 


Md  Nebraska. 


Tennesw!  

Maino  

New  Hamp»tito»  and  Vermont  

.Ma.'i.oachiuetta..  

Michigan  

New  Jersey.  

<N[o^Mr  )^ork >■  • 
Korth  OvoUoft  Mid  Bontb  CerolUia 

OkUhiir;Li\ .  .  

Prnnsylvania...  

Tf  xas  

Wleconsin  


Tqt4U.  

AwMWiliini  ralph&to. 


1,166, 
S,&12, 
1,1W. 

024. 
1.687, 

120. 

801. 

'lO.t. 

IK.-,, 

m. 

4,  MH. 
2. 

7.741. 

i,l>lV. 

90. 
0,297. 

221. 
2,837, 


112,873 
861.370 
026,728 
817.682 
605,454 
974.307 
207. 172 
77',i,  463 
•Uu,523 
388,947 
114.554 
702  4.W 

441*.  .'.41 

.V.,! 

.".:.■>.  i4<. 

.■514.S/III 
015. 2.W 
It»7.?20 
255. 4»V.> 


144.411 

2,3yt,2S3 
6,363,125 
1,498.434 

7,v:».:?i7 

97'>.t.l.'J 
7,".4.  \ 
2'.>.'i,U14 
236,324 
10,«S0,792 

,s.o:w..iK4 
1.V.I 

1  !,  436 
-  i|  S7I 

.tiOl 
;w4 


:ii  14 


[  642,517 

1,320,429 

I    889,256  I 


j      443, 222 

I  lt>.',047 

1.2S2.»V.4 

2..vJ7.S'.'H 

1.7!*;*,'"''.' 

^985,t>A4 
'7*275,' 883' 
n,»4.'678' 

a'lii.ji,'!) 


6,483 


0,808 


136,967 
521,396 
84,181 
39,432 
114,748 
4.774 
65,087 
40.043 

10,. ^ST 

12,/iil 
69S,04'.i 
.I-'?,  27(1 
:<(I7,M4 
07.H,o:.7 

62i«,G60 
2,411 
,165,066 

12,049 
534.040 


'  fU  -  UH  'IC- 

oounteii  lor. 


Ctthie  feet. 
41.634,118 
31,916,910 
5,411,870 

594.  {M7 

93,713,954 
aS,«0,798 

98,4n,9B6 

40,560,064 

24,632.705 

51,  aw,  51 4 
101,246,773 
'  *6,'930,'366 

14,466.570 


50, 863, 178 
219,604,401 
98.946,772 

49.321.498 
149.04:{.iiM) 
17,042,480 
90,724,361 
94,466,200 
19,478,727 
16. ino,noo 
i'.»i»,3o'i,:wi 

•-'7,S,  1X14.475 
X\  47ll.:il6 

:,::>.  rim,  4ir> 

M  .  <K.i..  7'iS 
711. '..•,(,•>,; 

I,.  ( I  n 
l.'i4...i:t,  ill 

.W.ttll..  I'sO 

153;  444,073 


64,819.684,826  I03,.577,7C0 


37,500.858 
48,882.237 


8,003,144    3. 422. 8.10, 577 


•  Production  ol  Maryland  reported  as  ammuuium  sulphate. 
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VUm    cool  ffot  md  kif-pniuek  pniumlin  Urn 


StatmimiSOB  tmi  1907,  by 


Althama  

QeoillA  

Arkanimt 
California  

Colorado  

Washiaston.. 

CJonocctTcut.. 

Uhode  Islandi 

Delaware  

District  of 
Marylaod.., 

Florida, 
slaslpbl  

Idaho,  N'ortb  and  South  Da- 
kota, Utah,  Wyomlag  


«ad  ma- 


Indiana.......  

Indian  Tanltecy  tad  Oktak 

homa  

Iowa  

KansaJi  

Kentucky  

Mainfl  

New  llampshlro and  Vermont. 

Maaaachusetts  

Michigan  

Minnesota  

Missouri  

Mootana,Nevada,N«w  Mexico. 

N«tiiMka  

VvwJtrmj  

NswYorlc.  

KofthCaitdlo*  

Ohio...  

Oncoo........ ...... .......... 

FsoiuylTMila  

Sootlf  CaroUoa  

Tenneaaaa......  

Texas  

Virginia  

West  Virginia  

WlaconsiQ  


Total 
▼aloe  of 
iUamlaat- 

aand 


1429,817 

401,138 

72,028 
47, 7U3 
Mt;,917 
■loy,  103 
579,553 
548,633 
61,226 

596,358 

90,tW9 

1C<5,705 
1,912,N58 
1,160,947 

65,792 
633,  m: 
194,310 
539,724 
212.257 
255,540 
3,574,116 
2,326,377 
842,599 
1,566,117 
114.963 
83,563 
I,fi8&,683 
£,000,067 
86,011 

ii».e76 

9,988,605 
U0.709 
434,718 

263,566 
485,358 

102,  S55 
1,57ft,  »V.W 


Value  uf  by-prodoota. 


1128,271 
24,604 

3,677 
2,212 
26,758 
32,268 
35,980 
20,400 
2,725 

87,512 

6,710 

6,830 
49,714 
44,108 

3,323 
14,775 
10,898 
17,942 
9,983 
13.177 
2J*5,t)6<i 
11«,809 
54,1£23 
86,515 
3,496 
2,426 
84,243 
189,860 
4.356 
270,326 
3,146 
810,201 
5,316 
29,068 
16,140 
21,153 
50,542 
04,3(K 


Anhy- 
drooa  am- 
monia, 
NH<  (ot 
Its  equiv- 
alent) and 
ammoni- 
um sul- 
phate. 


i}t288. 


453 


9,288 
8,868 

434,885 


22,956 
22,6au 


15,496 

3,578 

377,260 
•i71.333 
60,724 
56,567 


86,763 
in,M6 


88»9tt 


630,008 


8^185 


} 


80,630 
121,464 


11,157,087 
101,181 
16,247 
16,384 

140.fi73 
1W,032 
133,407 
135,018 
12,740 

1,334,266 

26,313 

42.',r23 
4^7,  7;.' 
303,354 

16,551 
179,533 
35,260 
183,100 
51,253 
74,863 
2,247,074 
1,602,263 
660,064 
439,920 
26,348 
26,136 
643,084 
1,835,345 
29,253 
1,446,387 
8,946 
8,903,634 
42,992 
136,790 
64,631 
116,879 
415,468 
1,252, 10() 


,066,496 

19,994 
18,596 

SU|,8B0 
111,871 

i,«n,6iB 

32,023 

49,753 
£60,442 
370, 182 

19,874 
194,308 

46, 158 
216,537 

I  152,854 

2,910,000 
1,980,395 
684,511 
583,032 
29,844 
88,661 
834,979 
1,697,157 
33,608 
1,804,966 
11,091 
4,M8,<QI 
48,807 
170,588 
00,671 

690,571 

l,4f.7,87S 


Total  value 

uf  all 
product*. 


Total  I  32,937,450  i  2,176,944  \  2,725,706  |  18,844,866  I  23,747,516 
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Value  oj  coal  gas  and  by-product»^^roduced  in  Ute  United  States  in  1906  and  1907,  by 


loor. 


Urn 


Alabama.,.,^  , 

Georgia   

ArWaii^HJi  

('nlifiiriila  ......... 

( in^^nn  

Colunido  

Vi'aNlilrjg-t  1  III  

Ltfth  

N«TadA  

New  Mexico  

Cooneetieot  

Rliode  Island  

Deiawan  , 

Diatrlot  of  CotanM*. 

Marylaixl  

Viisloia. 


Total 
value  of 
illmninat- 
iiiK  and 
fuel  coal 
gaa. 


Valoa  ol  by-prodootfl. 


Tax. 


dram  am* 

monia. 

NH,  (or 
its  equiv- 
alent) and 

ammonl- 
uni  Bul- 


1.3,  (M) 


and  Mia- 


Montana 

Idaho.  .- 
Wyoming 
North  Di  ■ 
Minnosota. 

lUInoto.... 

Indiana..., 

Iowa  

Missouri.. . 
Kaii<<a!<  and  Ni 

Ken  1 110  ky.,.,  

Tet»n*»9'*ae... ,.„...  ' 

Maine  

Xnw  I  lampshira  and  Vermont. 

Massjichiuietts  

Michieun  «  

New  Jersey  

New  York  

North  Carolina  and  South 

Carolina  

Ohio  

Oklahoma  

I'pnn.svlvnnid  

Texas'  

Wlscooaiu  


32,174 

674. 9M 

116,055 

«SB,«7 
B07,m 

033,968 

579,  OM 
1«,886 

U0,303 


376,116 


866,039 
2,507.850 
1,123,4^1 

7'n.':ti:! 

1,442..V;»H 
15.H.  7.V. 

fi97,;*.i 

•  ?\r,.5n 

217, 
3,.'<.s7.ttiH 
8,061,78.8 
1,393,827 
6,215,845 

811,016 
3,266,243 

112,423 
3,055.816 

312.702 
1,810,324 


$177,879 
18, 738 
8,771 


}t4oi,ao 


i.rw 

40, 7(J0 


I 


86,446 

}  08,658 
3,055 


1,817 


7,m 


848,  K7 


9,83l| 

70.082 
125,  m9 
3fi.049 
18,900 
90,452 
4,082 
22,577 
27,233 
!  1 .  ;m'i 
1 1 , 

2^iV.2I'.4 
173.5','i) 
121,049 
808,390 

11.792 
218,  OSC. 

14,275 
412,127 

12,7':i7 

I2y,  0.Y1 


Coke. 


'tl,is2,7l7 
142,346 
18,158 


TotaL 


53,673 
887,488 

70.046 


ToUd  ,  36,462,304  2,651,527 


}  84.844 

]  r).025 

4:t.0. 37.1 
272.  732 
150,389 
6a»,«76 


1H5,514 

i,'6ii,'i5o" 
'2»i5,'iy.3 


183,7iio 
1W,17« 

31,753 

164,702 
182,713 

1,658,066 
600,521 
36,497 

78.692 


.«2.1fi6 
.339,702 
270, 1. VI 
193,804 
421 ,  5i»tj 
,        23.893  I 
Ij     169,691  I 
:i     125,793  f 
'l      46,058  |\ 
♦■.9. 71 1 
5.404.522 
2,070.151 
015,160 
8,8»,aB8 


Jli,225,260 
21,923 


8.065 
510,819 

377,358 

2.687,166 

30,452 
738.444 

2, 702.210 

l,10»).97r) 

27,975 
369,538 


75.021 
1.222.H42 
1 

8,311.2V. 

2.,'"j72,mi», 


143,531 

3, 13y,114 
2,522,4S2 
1,186,607 
4.801,863 

W.Sl?, 
1,627,312 

20,. '171 
9.  7.^4,. v. 2 

tv;«,  11 1 


Total  Talna 

ofaU 
pvodmta* 


4,126,629  ,  ;i.t,332,t;44  1  37,110,700 


t8,mMI 

85,018 
40.388 

1,938,602 

1,844,880 

4,0M,0n 

140,788 
1,870,800 

8,310,000 

4.374,086 

186,731 
1,888,887 

636,211 

7,026.162 
5,5>>4,270 
2,580.484 
10,010,708 

397,820 

4.803.88B 
137.004 

12.790,378 

4,  77^,  .Tilt 
73,573,004 
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IMPOBTS  OF  COAIi-TAB  PBODUCT8. 

As  possessing  some  interest  in  connection  with  the  statistics  of 
coal-tar  production,  the  following  table  prepared  from  figures  fui^ 
nislicd  by  the  Bureau  of  Statistics  of  the  Department  of  Commerce 
and  Labor  is  presented.  Notwithstandin^j:  the  fact  that  the  Unitrd 
States  is  now  producing  coal  tar  to  the  extent,  as  shown  in  previous 
tables,  of  100,000,000  gallons  aunuully,  little  progress  in  the  manu- 
facture of  chemical  products  from  coal  tar  as  a  raw  material  has  been 
made,  and  this  country  dq)end8  almost  entirely  upon  Europe  (prin- 
cipally Germany)  for  the  chemical  products  of  coal  tar.  As  shown 
in  the  following  table,  this  coimtry  is  importing  millions  of  dollars 
•  worth  uf  aniline  colors  and  salts,  coai-Lar  medicinal  products,  etc. 
Li  1907  the  coai  tar  produced  in  the  United  States  was  worth  at  first 
hands  $2,651,527,  while  the  coal-tar  products  imported  were  valued 
at  S^,846,401,  upon  which  the  duty  paid  whs  ?  1,931,904.  making  the 
total  cost,  exclusive  of  freight  and  other  expenses,  joboera'  profits, 
etc.,  $10,778,305.  In  1906  the  coal-tar  products  imported  were  val- 
ued at  $8,536,243,  upon  which  the  duty  was  $1,889,185,  and  m  1905 
the  products  were  valued  at  $8,344,994,  with  $1,856,607  of  duty. 
A  conservative  estimate  would  place  the  value  of  these  imports  m 
the  wholesale  markets  of  this  country  at  between  $12,000,000  and 
$15,000,000  in  each  of  the  last  three  years.  The  domestic  manu- 
facture of  coal  tar  is  restricted  almost  entirely  to  the  production  of 
creosote  oils  and  of  tars  and  pitches  used  in  the  manufacture  of  roofing 
paper  and  for  paving  materials. 

C(Ktl4ar  prodUiCU  import  into  the  UnUed  SiaUt,  1898-1907. 


Salicylic  add. 

Allzarffio  nrn!  col- 
ors or  lives,  niit- 

ural  aa'd  artlfi- 

Aniline  salts. 

Coal-tar  colors  or  dyea, 
not   specially  pro> 
▼tdadfor. 

Value. 

Dittf. 

Valoa. 

Doty. 

Valna 

Duty. 

l>iO.'^'•  

ISW"  

1900a  

im  

10O3  

IWi  

1905  

im  

IW  

|28,r>88 
57,192 
89,175 
76.786 
57,852 
19,012 
7.305 
2.214 
2, 772 
J.MO 

$6,794 

18,  .Wi 
24, 

22,227 
21,913 
7,827 
3,276 
923 
991 

« 

$.S5«fi.  34^1 
7M,  7 M  l 
771,3xUi 
713,392 
1.028,327 
M).  464 
iAki,418 
625,491 
061,155 

782,  aos 

Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Fran. 
Free. 
Free. 
Fna. 

S1,()S7,7(U 
743, 130 
.n.'!7.St2 
SS*t,6.i;i 
(Kil,407 
789,553 
686,184 
789,052 
806,901 
067, 7« 

Free. 
Fn?©. 
Ftn©. 
Free. 
Free. 
Free. 
Free 
Free. 
Fraa. 

$3,723,288 
3.;<(>n.Li',>'j 
4, 7Vi,  103 
4,034,171 
4,911,668 
5,252,611 
4,903,077 
5.1)7:1.242 
6,717,932 

$1.09S,532 
1.170,030 
1,437,631 
1,210,251 
1,473.500 
1,676,783 
1,470,923 
1,701,973 
1,715,380 

Ymt. 

Goal  tar,  an  prapan^ 
t!oni,  oot  colors  or 
dyoa. 

Coal-tar  products, 
Dot  medicinal, 
Dot  dyes,  known 
aalwDMl,  toluol, 
etc. 

Toiii 

Value.    \    Duty.  Value. 

Duty.  Value. 

Duty. 

1901  

! 

$134,416  :  $26,883 
221,101  ;  44,220 
274. 94C  '  M,m 
342.116  68.423 
406,928  99,.'?8fl 
5^4,176  !  10S.835 
522,242  :  104,448 
768.556        153, 7U 
W4.067  1  172,814 

m,m  1  m,m 

1 

$228,037 
393.602 
997.780 
383,559 
368,098 
425,009 
391,645 
486,439 
48S,4l8 
658,288 

Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
FMa. 

$6,088,482 

6,015,910 
6,863,152 
6,139,569 
7,494,340 
7,690.885 
7,146,871 
8,344.994 

8,M,«1 

$1,132,209 
1,232,788 

]..'iir..fi5?9 

1,,W1,9<J1 
1,594,799 
1,092.446 

l,57S,fi47 

i,si<i,t;07 
1,888,186 

•  Flaoal  years  to  1000,  luduaiTB. 
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NATURAL  GAS. 


ByB.Hnx 


INTRODUCTION. 


By  Davti.  T.  Day. 


In  8pit«  of  the  drain  on  the  supply  of  natural  jius  in  the  United 
States  for  the  hist  fifty  years  and  the  ronscqiient  exhaustion  of  the 
nnturul-pis  resourees  in  many  loeahties  in  western  Pennsylvania, 
Oliio,  and  Indiana,  the  total  value  of  the  gjus  produeed  in  1907  ex- 
ceeded the  previous  records,  a^rj^gating  $52,866,835.  The  Talue  in 
1890,  when  the  estahlishment  in  Ohio,  Indiana,  and  other  States  of 
the  faetories  to  use  this  natural  fuel  was  at  its  heiirht,  was  ? IS, 792, 725, 
a  little  over  one-third  of  the  value  reeorded  in  1907.  Of  coui'se  the 
value  per  thousand  cuhie  feet  has  increased  very  greatly  during  that 
period,  and  the  quantity  of  gas  produced  in  19Cf7  also  snowed  a  very 
definite  inerease  over  tne  output  of  1906.  Unfortunately,  it  is  only 
within  the  last  two  years  that  an  accurate  record  has  heen  kej)t  of  the 
total  quantity  of  natural  pras  consumed,  hut  by  roniparison  of  the  two 
years,  it  is  evident  that  the  increase  in  price  during  these  years  was 
slight.  The  great  increase  in  consumption  of  natural  gas  was  due 
chiefly  to  the  efforts  of  well-established  companies  which  are  engaged 
in  producing  the  gas  and  transporting  it  over  exceptionally  great  dis- 
tances. This  incroM^^f  is  due  rather  to  the  profitable  investment  of 
local  capital  in  this  industry  than  to  any  great  increase  in  demand  as 
is  shown  by  the  fact  that  the  production  of  West  Virginia  was  greatly 
stimulatedTin  order  to  transport  the  gas  a  distance  of  over  200  miles 
to  such  distant  points  as  Cleveland,  Ohio,  while  in  Louisiana  the 
enormous  gas  pressures  are  allowinc:  nnich  more  •ras  to  go  to  waste 
than  is  utiUzed.  although  transportation  of  the  gas  from  Shreve- 
port  to  New  Orleans  would  he  only  slightly  more  expensive  than  the 
present  transportation  from  West  Virginia  to  Cleveland. 

This  waste  of  natural  gas  in  the  Caddo  field  of  Louisiana  is  the  most 
flairrant  instance  of  the  abuse  of  national  wealth  yet  recorded  in  this 
industry. 

32S 


Digitized  by  Google 


824  MIKBBAL  fiSaOUBCBS. 


PRODUCTION  AND  COKSUMPTIOK. 

The  followiiir:  tables  present  the  statistics  of  production  and  con- 
sumption in  detail: 

Tne  foUowing  table  gives,  bj  States,  the  total  value  of  the  natural 
gaa  produced  in  the  entire  country  from  1882  to  1907,  inclusiTe: 


Approximate  value  of  natural  gaa  produced  in  the  United  States,  1882-1907,  by  Statu. 


Bteta. 

xm. 

180. 

US4. 

IttB. 

1888k 

1JH7. 

ins. 

176,000 

000,000 

tl,100,000 

S4,«»,000 
106,000 
100,000 
40,000 
1,280 

00,000,000 
210,000 
400,000 
00,000 
4,000 
300,000 
0,000 

111,749,500 

30,000 
1,000,000 
120,000 

019,283,  ST.") 

1,500,000 
120,000 

Ohio  

Wfl«tVlnlnift«... 
lUlnob  

600,000 

1,320,000 

T^Tcm  and  Ah- 
hiiin.-i  

A  r  k  11 II  ^  :i  a  riini 
Wyoniliip  

rt;ih  

("olorjulo.  

Sijiltll  J):ikot.i.  .  .  . 

Imlian  'l'<>rritory 
liri'l  <  >kl;ilinlilii.  . 

Total  

1  )i),000 

z7s,ooo  ■M,i.\.m 

< 

ts,ooo 

7S,000 

215,000 

473,000 

1,400,000 

4,057,200 

10,012,000 

U,817,600 

22,Qn,8» 

State. 

188d. 

1890. 

1892. 

Pdndsylvattla  

New  York  ,  

Obfc)  

West  VlrglQla  

Illinois  

Mis--iiMri  

CiilifDriiiii  

|I1,S03,W» 

&30.02fi 

5.215.«liW 

111,  CI', 

L',(i::>.7n'j 
■t;i.'.>7 

1,728 
375 

to, SSI ,025 

4,f>%i  ;»v> 

■j.  I'Ki 
30,000 

t7,su.oie 

2»).f)00 

;ri.i)(Ki 

ti  JXKl 

:!ii,it*i 

$7,370,281 
210.000 
2,136,000 

7il,-,i)0 
1-2. 'WH 
4 , 7 ! '  1 , 1 1 X 1 

■iO.  7":i 

7:.;> 

•i:;  K.'i 
1  r-ii 
100 

S6,4S8.00D 

210,000 
1,610,000 
123,000 
H.OOO 

.'i,  7In.i)(iH 
.M>,f)it(l 

2,m 
r»2,ooo 

.>u 

100 
500 

16,270,000 
249,000 
1,276,100 
396,000 
15,000 
5,437,000 
86.M0 
4 .  frflfl 
*J),.1.'i(i 
bit -.W 
.'id 

UXI 

,^<K) 
12,000 

2S0 

Smith   !>:.V:m';i,  .  ,  , 

un<i  UivL»- 

lirliiri  i'TTiiory 

h:>lr  ,  

1 

Total  ,  

1,600.17.5  l,iiO(i,000 

2.70,000  200,000 

100.000  50,000 

2\,WJ,m  ;  18,792, 726 

15,600,0M  J  14,870,714 

I4,340,2!i0  j  13,964,400 
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ApproximaU  value  of  natural  gat  produced  m  the  VnUed  State*,  18St-1907,  by 

0lalet— Oontinued. 


PenoSTiviiuia. .. 

New  York  

Ohio  


ArkansMiod  WyonlnK  

Utah  

Colorado  

Sooth  Dakota  

Indian  Terrltorj  aod  Oki*- 

homa  

LglljhtfW  

OCMi*.*.^....  


1806. 


MI,fliO 

100,000 
7,100 

6,203,200 
112,400 
3,S00 
66,000 
98,700 
» 
100 
90.000 
7,000 


1800. 


16,638,610 

aw,ooo 
t,m,m 

640,090 

6.oa,«» 

134,780 
1,100 
56,689 
99,000 


00 

ao,Qoo 
4,ioe 


1807. 


1818. 


90,242,643 
200,076 
1,171,777 
912,838 
6,000 
6,009,906 
106,700 
600 
60,000 
90,090 


40 
16,060 
4/099 


290,078 
1,488,308 
1,334,023 
2,498 
6,000,960 
174,640 
145 
66,337 
UB,1» 
f06 


7,876 
9,900 


1999. 


98,337,210 
294,603 
1,866,371 
2,335,854 
2,067 
6,080,370 
332,692 
990 
96,991 
196,746 
8,900 


1,480 
8,800 


910,215,412 
:i36,367 
3,178,234 

9,99t,oai 

1,190 
7,964,680 
996,900 
647 
79,088 
986,948 
»00D 


1,800 
0,817 


80,000 


60,000 


90,000 


13,000,060 


13,003,612 


13,896,422 


16,286,813 


30,074,873 


23,008,074 


State. 


1901. 


Ifow  York 


Irania  ,9l2,r.88.ir)i 

2«3,2{2 
2,147,215 


Alabama.  

Texas  

Louisiana  

Kentucky  

Tenncsaie  

A  r  k  u  n  >  :i  s  aad 
\Vyot!lil;^:. . . . .. 

Coloni'io  , 

South  Diikrjf  i  

Okiahoiti.'i  

Nortb  Dakota.... 


8,064,472 
1,826 
0,964,666 
060,173 
1,338 
07,008 


914 

2 
6 


18,677 
310,871 


1,800 
7,266 


ToM. 


27,066,077 


1808. 


,362,183 
ai6,471 
,365,458 
,390,181 
1,844 
,061,344 
8M,431 
3,164 
120,648 


1903. 


910,183,834 
403,666 
4,479,040 
6,882,350 
3.310 
6,006,364 
1,128,840 
7,070 
104,521 


14,1 


306,366 
300 


10,380 
360 


30,867,863 


1001. 


13,861 


418,139,014 
633,676 
6,316,664 
8,114,349 
4,746 
4,342.400 
1,517.643 
6,2SS 
114,196 

14,082 


} 


3<«J,301 
300 

2,460 
14,140 

io,m 

1,000 


35,807,860 


323,104 
30O 

6,615 
14,300 
12,316 
49.065 


38,496,700 


1906. 


919,197,336 
623,261 
6,731,462 
10,076,804 
7,223 
3,094,134 
2,261,836 
7,300 
133,696 

14,400 

1,500 
237,290 

300 

21,1,11 
.1 1 , 7.'>  J 

15,200 
130,137 


41,663,856 


1906. 

1907. 

$18,558,245 

7,  Mi, WW 
13,736,343 
87,211 
1,750,716 
4,010,986 
7,210 
134,560 

618,844,156 

7ti6.l57 
8,718,6«52 
16,U70,g(j2 
143,577 

4,843,019 
17,010 
108,387 

1  160,096 

178,270 

287,801 

300 

380,176 
300 

16,400 
260,802 

1  12|-.,.%S2 

19,500 
417,221 
236 
100 

46,673,032 

62,666,836 
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The  following  table  shows  the  production  and  consumption  of 
natural  gas  in  1906  and  1907,  by  States: 

Quantity  and  value  qf  natunU  go*  produced  and  oonnimed  in  the  UniUd  State*  in  1906 

and  2907,  InfStaUa, 


Total. 


PtoduoAd. 


Qoanttty. 
If  eabtofwt 


PennsvlvaniB   13.<<,  161 ,  3s.', 

Ohio  '  ii,.  Uu.ico 

Wftst  Virginia   mm).  ayj 

Kansas   fl8,  JJ-*. 

Missouri   33,560 

N«w  York.   3,547,760 

In.llunsi   7,861,140 

Kfnturky   7n'.).  !'i4 

()kl:itujnia   3,620,3V>i> 

(  tllfoni.i   158,031 

Alaiania  

IxxiLsians  

T.x:lS.  

Illinois'  

t'olor.ulo  

.\rk;iiib,Ls  

\\  y^)I^!iIl^:   

Soulh  HakuLa  

Tennessee  


1,088,  ta» 

130^500 

22,000 

3,000 


388,842,562 


Cmti  par 
HoilR. 


13.4 

15.7 
11.5 

5.8 
21.5 
26.4 
22.2 
36.4 

7.8 
87.0 

lit 

21  :! 

M>.  7 

38.C 

07.3 
15.0 


13.1 


VthM. 


lis.  245 
7.  14.'..  M)9 
13,73.5.34;< 
4,010,*ii. 
7.210 
672,706 
1,750,715 
287,501 
250,802 
184,800 

150^886 

87,311 
22,800 

84,500 

15,400 
SOO 


Qasntity,  'OtotO  Mf 
Mcublohat  |Meu.ltr 


40,873,832 


162.095,173 
74.H12,6«a 
,W,  455, 009 

G'i,  m,  401 

10,]N2. 122 
7,N4..'.4<) 
7^'.•. 

3, 4U»,  Ub 
158,031 

1,088,588 

■lO'l. 

120,500 

22,800 
3.000 


13.0 
16.9 
0.3 

5.8 

21)  0 
22.2 
36.4 
7.3 
87.0 

145 

21  ;t 

90.7 

38.6 

67  2 
1.5  0 


888,842,562 


12.1 


ValiN. 


r21.(»5.077 
12.»VV2.ft20 
3,720.440 

4,030.776 

2,654,115 
1,750,755 
287,501 
247,282 
184,  MO 

180^886 

87,3U 
23,800 

84,500 

15.400 
800 


46,878,983 


X007. 


Wwt^iSlnla. 

QhlSL....T7r7. 
y*"—  

Indiana....... 

Now  Voric... 
OklabooM.... 

Kaotudcj  

AWMms..... 
Loolslwilt. ... 

Texas  

CaJIfomla..... 

Illinois  

ArkaiLsiis  

t'olonvJo  

W  voininR. . . . 
KiirFh  I>akota 

Ml  -■^'.'uri  

'1  i':irir:v<we.... 
i^oiirh  IlfldEOtii. 
Ort'g'.in  

Total... 


135,51^015 
122, 087, 286 
53,040^085 
74.616.800 
6,024.204 
3,287,974 
4,807,081 
1,808,158 

11.0 
18.0 
1&8 

0.5 

23  7 
23.3 
8.5 
SOlS 

118. 844, 156 

16,670,962 

8,na»50B 

4,S4S»QI8 

1,573,005 
766, 167 
417,231 
880,176 

164,641,170 
S4, 17a  520 
83,971.768 
74.577,005 
6, 61.=),  204 
11,857,754 
4,815,636 
1,801,158 

.  13-t 
6.* 

18.4 
6.5 

23.7 

36.1 
8.5 

38.8 

15,227,780 
4,853.206 
1,570,605 
8,008,583 
408»«a 

1  1,387,784 

18.8 

178,970 

1,387,734 

18.8 

178,375 

230,  :U4 
1,154,  li  l  t 

73.1 
12.4 

16,«J.3»7 
1«.577 

2;t<».;iii 

1, 154,34-1 

7;i  1 

12.4 

m.^ 

143,577 

I        766, 9SH 

16.5 

766,9.^8 

10.  5 

126, 5K2 

940 
108.090 
2,000 
87.500 

400 

2.5.0 

!5.  7 
15  0 
52.0 
2:.  1) 

2ri5 

17. 1  lit 

:m 

101) 

940 
108.090 
2.000 
87,500 

400 

25.0 
1.5.7 
15.0 
52.0 

25.0 

235 
17,010 

3fl0 
19,  .500 

100 

-«.«,,^ 

13.07 

52,b60,S36 

j  404,441,254 

13. 07 

52.8Ui.&35 
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Didnhiytian  ^  vatwni  goiammmtiin  the  UnUtdStatu  in  l9i>6,  by  Statu. 


HlaMHiri  

WMt  Vkciiil*.. 
Nw  Y«if...., 

Indtaoa  

Kcntocky  

OlrMioma..... 

Alabama  

Looisittrui  

Texas  

CiHfomlft  

Illinois  .   

Aikaixsm 

WTomlDg  

Coiondo  

South  Dakota.. 
Tftanasm  


OMttMttanted. 


Total. 


r»uni- 

OCT  01 

J 

^ -      -  - 

pro- 
ducws. 

Indus- 
tttal. 

<iu;in1itv, 
M  cubic  kat. 

Ojits  per 
M  cu.  (U 

soft 

41,  US)  808 

2Z.2 

An  vim  MM 

409 

no,  175 

88,040,470 

34.7 

8, 1«,S67 

IJO 
19 

}         TO,  612 
< 

905 

9,576,572 

17.5 

1,673,979 

'57 

61,281 

913 

9,619, 147 

15.5 

1. 480. 473 

143 

74,63S 

95 

8,999,871 

27.7 

2,495.040 

578 

47.3fi8 

l.Wi 

5.049,759 

27.8 

1,403,987 

45 

17,216 

18 

679.941 

40.5 

275, 8«) 

ou 

Of  «S«  J 

11  W 

1  Tn  T7A 
liVf  i  in 

3 

1 

1 

4 

2,700 

28 

1  273,919 

30.4 

83,330 

5 

702 

1 

18 

.•i.537 

10 

122.577 

97.3 

119,838 
82,211 

66 

l,42» 

2 

8n,«M 

S2.8 

4 

3 

1,700 
3 

4 
4 

{  5X.500 

49.1 

28,711 

3 

txw 

n 

20. 

100.0 

20,500 

13 

«6 

10 

'  12.'H«l 

88.4 

11,400 

3 

1 

1 

25.0 

100 

i.Wl 

S74.»44 

9,074 

110,405,808 

1 

25,  m  097 

Stats. 


Prrm.sylvanla. 

Ohio  

Kaams  

Missouri  

West  VirKloiu, 
New  York.... 
IwUaaa 

Okteh 

£3 

Tnas  

California  

Illinois  , 

.\rkiknsas, . . , . 

Wfoml^i:  

Colorado  

I  Dakota, 

T»tal... 


Qasoonsumod. 


Inthistrial. 


t^uanUty, 
MouiUoteeU 


120,959.365 

41, 7' -^i,  us;) 

4g,835,fi»'i2 
I,1§2.S&1 
8,811,781 
108,213 
1,861,248 

30.444 

50,000 

62,000 

3,067 
10,000 
1.80O 


Cents 
pw  M 
oa.tL 


Value. 


878,488,784 


9.9 


3.9 

4.6 
13.4 
12.3 
10.6 

3.9 

8.8 

50.0 
10.0 

9.3 

75.0 
40.0 
13.5 


7.8 


Sll,9.'i6.240 
4,486,953 

2,356,797 

2, 230,967 
159.075 
840, 7«8 
11,641 
76,806 

67,876 

15,222 
5,000 

5,789 

2.300 
4,000 
300 


21.734,886 


Total. 


QuonUty,  ^  ^."li 


162.095.173 
74,812,5»>2 

60, 4G8, 461 

.W,  465, 000 
10,182,482 
7,861.540 

mi54 

3,408,128 
1,088,868 

153,021 

4(xi,  r.,v. 

23.567 
22.900 
3.000 


888,848,602 


13.0 
16.0 

5.8 

6.3 
36.0 
22.3 

36.  4 
7.2 

14.6 

87.9 
21.3 

28.6 

96.7 
67.2 
16,8 


13.1 


Value. 


$21. 085. 077 

rj,  i..v.',.'i20 

4.030,776 

3,720.440 
2,664,115 
1,750,755 
287,501 
247.2B 

160,686 

134,560 
87,211 

34,500 

22,800 
15,400 
300 


46,873. 882 
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Diatributum  of  natural  gas  consumed  in  the  United  States  in  1907,  by  Slates. 


I'ennsvlvania. , 

Ohio.!  

Kunsiia  "  

Wrst  \"irpiriia. 

Xrw  York  

Indiana  

Oklahoma.... 

Kimtiicky  

iUabama.  

LooiBtana..... 

Texas  

CaUtomla  

nunois.  

Arkansas  

Colorado  

WsnonilDg  

North  Dakota. 

Mfivsouri  

Tphik'.'vsm'.  ... 
aouth  Dakota. 
Oneott.  

Total... 


Nniii* 
lMr«r 

QDOBII* 


Oooanman. 


OomMtlo. 


m 

208 

iw 

38 
2 
5 
8 

fil 

las 

6 

a 

4 

3 
» 

4 
13 

1 


I 


2,407 


3fHi. 
1  Ki.rc; 

S3. 81)7 

11,038 
19,279 
000 
3,000 
l.SSO 
«,34ft 
2,126 
3,8BB 
1,001 
ft 
:( 

2.V> 
1 

52» 
1 


Indov- 
tilal. 


.">.  47') 

i.(ia') 

218 
277 
23» 
4 

38 
6 

.'C 

<u 

:ir. 

'2i 


Qasooosmnad. 


Donuwtle. 


Quail  tity, 
KcntiteSeet. 


4-}.81(l,7-lS 
41.97(1. 

'.I.S07,(>*) 
10. 1'  it>,  ^■^) 

1,^2,  mi\ 

1,028^808 

343,  Ml 

97.346 
344,304 

18S,40» 


l,0S»,181 


U 
1 
6 


41 


4I.H* 

22,  sou 
400 


13,006  130,916,372 


M  oubto 
iBOt 


'J4.  2 
24.4 
14.  H 
lOwO 
37.9 
18.7 
19.8 
31.5 

3a7 

102.3 
217 

40.3 

•r..  0 

2.'..  0 

r.  (1 
36.0 


Valiw, 


23.0 


410,  S4«.922 
10, 22H. 919 
2.  ^74. 7ni 
l..V>7.911 
2,ai»,S17 
1.284.100 
244.060 
S3i,8n 

106,272 

99,S» 
78^284 

78,183 

io,:u> 

100 

13,1(10 
100 


3IH170,9B8 


State, 


{ iaa  cuiisuiueii. 


Indostriiiti. 


I'crin.'^vtvjuiiii. 

dhifi  

K:xin;Lv'  


'U'c-st  \'irkri(i]a... 

Kew   

Itiili;iii;i  - .  . 

<  ikla(i(Hii:i  

Krilf  iicky  

AhjliaTim. 

I,oiiivi:UKl  

T' xi-  

Cftlltomia  

Illinois  

Arkansas  

Colotado  .... 

Wjroinlne  

North  Dftkota... 

Jll?»(iiiri  ...... 

Teliiliv-  :r  ■   

South  Dakota... 
Ongoa. ........ 


Total   273,5Z%882 


(^unnti  t 
M  cobto  teet. 


1 1<»,  7(1^1, 
41,  i«n,  .'7(1 
.'>■<,  :>'i'i,'ris 
44, 

1 ,  '.'■i,"> 

2.  7M.-, 

274,200 

944,473 

133,099 
810.040 

581,583 


IMT  M 

cubic 


111.  1 

12.2 
4  2 
•1-'* 

llM) 

i:*.  4 
4.t< 

20. 3 

7.7 

M.8 
8.1 

8.8 


tWI,7.V) 
15,000 


10.0 
12.  .5 
40.3 


VlUlK). 


2.(l7i).'>2,'p 
X  '.f.is,  'Jil 
J.  47S.7..';7 

17>i,  7ni 
i'v  .,  AV, 
102,  W2 
£5,808 

73,004 

TO,  021 
e.&,203 

51,400 


<1.P.7.'. 

21 «! 
7,400 


8.3  Z2,n95,88R 


M  cubic  leet 


](.4  ".-II.  17'» 

74.  .-77 . 

,',4.  17I),,-j3; 

]  I .  Jv-,7 ,  7->4 
t.,rii,-,,j()4 
4, OoO 
1,303,108 

1,287,734 

239,344 
154].  344 

706,088 

&940 

ir«.ooo 

37,fiOO 
A400 


404.44I,2K4 


laa 

73.1 
12.4 

16.6 

25.0 

n.7 

10.0 
S2.0 
2S.0 


13.07 


178»378 

168,397 
143,577 

139,588 

»236 

17,010 
.100 
19.600 
(^IflO 


52,860,835 


« Inctades  th«  cotuuisptioa  of  gas  piped  Iroiu  Kaosas  to  Jlissouri. 
♦Sstimatad. 
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VcUtu  of  ruUwral  gaa  oormmed  in  the  United  StaUe,  190i-1907t  by  SUUee. 


ronnsvlviiiiia. . 

Ohio.  ■  

Kansas  

Miawuil  

W«st  Virginia.. 
New  York..... 

Indiana  

Keatucky  

OMahoma  

AMxhi^  ...... 

Texas  

LouialMft.  

CaUfonla  

DHnote  

Arluiuas  

Wyoming  

Colondo  

Soath  Dakota.. 


North 


TOM. 


19GS. 


tU,M2,783 
4,788,706 
824.431 
2,  UA 
2, 473, 174 
1,723,700 
•6,710.060 
255,481 
360 


UO,Mg 
1,844 


1,000 
10.280 

aoo 


1903. 


S16,m  196 
7,20O.W7 
1, 12;<.  S49 
7,070 
3.125,061 
1,944,667 
« 6, 915, 307 
280,426 
1,000 


1004. 


13,851 


104.  S31 

3,310 

2,460 

14,140 
10,775 

aoo 


S17,2I».804 
9,393,843 
1,517.643 
6,285 
.3.383.515 
2.222.9SO 
04.282.400 
258.264 
49,  MV. 

}  14,082 


1906. 


1906. 


114.105 
4,745 

fi,51.5 

14,300 
12,216 
800 


119.237.218 
10,:J96,fi;« 
2,265,946 
7,390 
3.586,606 
2,434,804 
•  3,066.634 
237,290 
126,  US 

14,400 

1,800 

133,006 
7,223 

21,135 

20,752 
16,200 

aoo 


12  LOS.*;.  077 
12,652,620 

4,090,778 

3, 720. 440 
2,b,'»4,115 
0  1,750,755 
287,501 
247,288 

150,606 

134.560 

87,211 

34.500 

22,800 
15,400 
300 


30,867,883      35,807,860  1     38,406,760,     41,502.856  46,873,902 


1907. 


$22,917,547 
15,227.780 
6  4,853,298 
17.010 
3. 7.".  977 
3,0B8..'a3 
1,570.».05 
380.176 
486,  M8 

178,216 

168,307 
143,677 

136,882 


300 
236 
100 


52.886,836 


•  .\  portion  of  thi.s  was  roastmnHi  in  Chicago,  III. 

ft  Includes  value  of  gas  piped  Irom  Kansas  to  Missouri. 

COMBINED  YAIjUE  OF  NATURAIj  OAS  AND  PBTROIJESnM. 


The  followinf]:  tiihlos  fjivo  tho  value  of  natural  pas  and  of  petroleum 
and  their  coiiil)iiied  value  in  1900  and  1907,  by  States,  arranged  in 
the  order  of  the  value  of  the  combined  production: 

Vabie  <(f  the  nalunl  gat  and  peiroletim  produrrd  in  1906  and  1907,  and  timt  eombined 

value,  by  States. 


State. 


Value  of 
natmloa 


Value  of 
omdepatio- 


Vatue  of 
natural  gas 

and  crude 
petroleum. 


PBDDsylTaiiia . 
WsrtVlrdaia 

Ix>ui8iana..*. 

Texas  

ralifomla...., 
Indiana.....* 

minc^  

Naw  York..-. 
Kentucky.... 
Tennessee..*. 
ColoriMlo..... 

ArkansM  

Wyomins.... 
Soath  Dakotft. 
De 


•18,558,245 

13,735,343 
7, 145,  WW 
250,  W2 
4,010,986 

150,095 

134,660 
1,780,718 
87,211 
073,796 

287,  wn 

22,800 

34,500 

15,400 

0 

7. 210 


46,873,082 


•16,898,948 

16, 170,398 

lf.,'W,noo 

0 

3,557,838 
6,566,578 
9.553.430 
6.770,066 
3,274.818 
1,906,877 

1,031.629 

262,675 

49,000 

0 

4,890 


836,156, 188 
29,905.638 
24,142,800 

13,886,046 

10,274,111 

9.687,900 
8,520.781 
3,362,088 
2,888,179 

1.310,430 

285,475 

83,500 

18^400 

12, 100 


98,444,736  180,818,667 
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Value  oj  the  natMral  ga»  and  petrokum  produced  in  1906  and  1907,  and  ihetr  combined 

value,  fiy  ^ffolM— Contmiied. 


irKiiHii 

Oil 
Ohio. 


Trxx*;  

Indiuiia  

Nvir  York  

Kentucky  

TcnnrR<tt)$, 

Arkuiisas  

('cilt)r.nto  

^^  yoniing  

UUih  

Miohif.ia  

M  is.-iDuri  

Norlli  n.kkuia. ... 

Boutb  Doicota  

OnffM.  


Total. 


1 


Vuhio  of 
natural 


rcnnsyh  ttiiiu    1 18, 844,  lo6 


4,843.019 
4J  7,^21 

143,. ^77 

178,970 

l,572,e06 
7«»,167 
aw.  176 

120,  £62 


17,010 
100 


Value  of 
orodepetro- 


$17,570,70<i 
15,.S52,4ai 

14.7(JUI.88S 
1(5, 'tW,  947 

14,  cm,  im 

4,8M,fl90 

2.127,748 

S02, 3% 
27-2, hU 

6,500 


Vahit"  of 
natural  kj3 
and  oroda 


136,42.t.H<)2 

32, 523, 390 

2S,4B8,4G0 

16.576,  W4 

l4,.s6}4,.^^3 

14,  OA,  172 

«,!(»,  ns* 


23,510 

19.500 
2S6 
100 


WELL  KECORD. 

The  following  table  giyes  the  record  of  natural  gas  wells  in  1907t 
hj  States: 

Reeordqfnatundga$well$inJ907,  hfStaUt, 


AUtbama.  

Arkaoau..,.. 

CaHfornla  

Colorado. 

DUnols  

Indiana  

Kaiuas  

Kenttidcy  

T,iiiii--i;Lr),i .  . . . . 
M  i  ismrri  .  . . . , 
SvA'  \  ork. . . , 
North  Dataota. 

(  Oilti  

Okl.ih.tma..,. 
Orru'on  

I'l  1I11S\  I  V-nl;l. 

Suiirht>akota. 

Ti-nnc 

T.-M^^   

■Wiv-:!  \  i-viiila. 
Wj-onilri;';  

Totol... 


rnxiuilivt' 

i)i-<'.  ;it. 

lUOG, 


10 
00 

« 

3 

158 

3,227 

i,m 

186 

'Jft 
"  .")? 

'M'J 

1,»77 
230 
1 

7,«n 

20 
4 

M 
1.831 
9 

17,226 


l)rillr<i  In  lf>07. 


S 
2 


•4 

18B 

31 
10 
2.1 
111 


Dry. 


•ISl 
00 


1 


8 
877 

4 

i,*>4 


41 

M 

m 

14 
4 

r> 

13 


90 
41 


iso 


7 


.\l»i\n- 

 (lom^l  ill 

lotal.  1007 


7 
28 
2 


m 

341 

4S 
14 
31 
74 


521 
140 


1 


16 
480 

4 


11 
823 
107 

U 

..... 

10 


118 
28 


1,036 


ProdnotlvR 
Doc.  31, 
1007. 


l» 
60 
4( 
8 
Ml 
8,000 

i,«fie 

m 

30 
"71 
964 
3 

2,290 
815 

1 

7.521 
'21 
4 

13 


l^<t74 


a  Indode  miw  wflUs  whtflh  produoe  bodi  «n  and  in. 
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ACREAGE  CONTROIiliED  BY  NATUBAIi  OAS  COMPANIES. 

The  foUowing  table  shows  the  number  of  acres  of  laad  held  by 
natural  gas  companies  in  1906  and  1907  and  whether  the  acreage 
was  owned  or  leased,  and  also  whether  it  was  held  by  operation  or 

by  rental: 

Aenagt  comtnUti  hg  nalunl  gat  eompaniet  in  J906  tmd  1907,  bjf  8Uile$. 


looe. 


SMi.  ' 

Ownad. 

Hdd  by 
operation. 

rental. 



70 

70,000 
60,830 

70,070 
)>4K 

8,000 
1,020 

67,000 
48,400 

Mg 

34. 785 

n:.7s.'« 

a  .V.7.  4«i'.t 
I",  4113 

H4,  7S.^. 

i.v) 

47, 1^1 

2,n6 

71,570 

ira.ooo 

7,  4  -22 

.T-'.i)7() 
•Jr..  J 15 
■2117.371 
40,071 

16,530 
15.»»U7 
13S 

I,olllsl;U)a  

Missouri. .   

2,0ti8 
2,331 
6,1«2 
fl.527 

:{22,020 

10,  (n:. 
1  lb.  auo 

712, 451 
711.909 
1,325,664 

4(1 

3."i.  .^7.s 
114.21'.' 
692, 21  m 
307, 

",'(7.1 
.  .  - 1' 
'.'IS,  j:;2 

I'.vyo 
'3S.378 

1  Jit.  uVi 

OJiio  

Okiatioiua  

717,t>33 
718,526 
1.647,093 

CMMfDrtTanJa  

SfSn^kota  

3,800 
28,709 
1,080, 178 
3,310 

3,«I0 
29,807 

1,073,251 
2,400 

2,500 
20,989 
788.817 
720 

508 
84,078 
280 

7.730 
250,850 
1.400 



406,066 

•  4.888,878 

6,344,948 

1,880,081 

3,883,788 

1007. 

70 
3.100 
646 

80b  OOO 
140,148 

.■vO.  tl7[> 

I42,.ns 

4 

47. 2.V) 

Ri,  7as 
t*s4;,'.ii3 

l»4.  41 S 

42.<r_ti 
12i...Hi;j 

30,000 
186^368 

4,880 

4 

47.250 
131, 

«564.,H7li 

tW,  11.2 
;t'.i,  iKKt 
40,  .iiC 
122,  ,-)7.'i 

4 

7.780 

ia,i:-.%s 

K.Ki,  ni7 
12,727 

SO,  470 

.V..,>13 
:«l7,  4'.t5 
.'i  1,4:55 

ux) 

11,480 

v'>.»i';»4 

IM.  .>17 

'*») 

.1, 

New  York  

•I.'. 

.Jt,,.s.sl 

Ohio  

11.855 
7.8U8 
334.454 

M'J,  ilM 
742, 157 
1.419,808 



tv.ll,  291 
749,965 
1,764.262 

l4fi,  "»•.:{ 
7(0.. ■1S7 
42y,  Ml 

iWkS.  122 
38, 770 
1189,871 





28.112 
3,080,743 
3,800 

28,112 
2,077,860 
2,640 

6,680 
428,061 
1.670 

21,4.12 
1,611, 6U2 
730 

SattVbginto  

Total   . 

38,126 
280 

44f..  SS4 

G,7^>7.7.'V5 

1,942,480 

4,0R5.9<8 

a  Includes  2.V),i<r2  m  tvs  in  1906  and  322,409  aems  in  1907,  eonmnJag  triiUi  DO  statemants  mm  mad* 
to  wtaatlMr  tiioy  were  lield  by  operation  or  bjr  reotaL 
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HATDBAI^OAS  INBUSTBT  BT  STATBfiU 
PBNNSYLViOflA. 

The  following  table  shows  that  the  numher  of  domestic  and  indus- 
trial consiuiiiers  aiid  the  quantity  and  value  of  the  gas  consumed  in 
Pennsylyania  in  1907  was  greater  than  in  any  previous  year;  also 
that  tne  consumption  of  gas  in  this  State  in  1907  was  almost  twice 

as  much  as  the  quantitv  fnTisTimcd  in  Ohio,  and  its  value  50  per  cent 
more  than  that  of  Ohio,  which  State  is  the  next  largest  consumer 
of  gaa. 

The  price  of  gas  for  domestic  purposes  in  1907  ranged  from  10  to 
33  cents  per  1,000  cubic  feet,  an  average  of  24.2  cents,  which  is  a 

slight  advance  as  compared  with  190G,  when  the  average  price  was 
22.2  cents  per  1,000  cuoic  feet.  The  price  of  gas  for  industrial  pur- 
poses ranged  from  5  to  20  cents  per  1,000  cuoic  feet,  according  to 
the  quantity  to  be  used,  the  average  for  the  year  being  10.1  cents, 
an  increase  of  1  cent  as  compared  with  1906.  The  average  price 
per  1,000  cubic  feet  received  for  all  gas  consumed  in  PennsylTama 
in  1907  was  13.9  cents,  as  compared  with  18  cents  in  H)OG. 

During  1907  a  total  of  949  wells  were  completed  in  Penusvlvania, 
of  which  769  were  producers  of  gas  and  180  were  dry.  Tiie  most 
important  gas  well  developed  in  1907,  supposed  to  be  the  largest 
gas  well  ever  drilled  in  the  State,  was  the  Hoge  well  No.  1  on  the 
Samuel  Ilogc  farm,  Center  Township,  Gn'onc  County.  The  capacity 
of  this  well  is  estimated  at  from  50.000,01)0  to  60,000,000  cubic  feet 
per  day.  It  will  make  about  1^000  pounds  pressure  in  5  ,\-inch  casing. 
The  total  depth  of  the  well  is  about  2,870  feet,  gas  at  2,860  feet. 
This  well  was  completed  on  NoTcmber  23,  1907,  and  was  not  put  to 
use  until  1908.  Another  good  eas  well,  with  an  estimated  ])roduc- 
tion  of  IR, 000, 000  culnc  feet  danv,  was  drilled  late  in  1907  about  6 
miles  from  Waynesburg,  and  willl)e  used  by  manufacturing  interests 
of  Fittsbuig. 


Rteofd  of  natwrtd-gtu  inAutry  in  Pmn^lvania,  18S7-1907. 


Year. 

Oai  piodiioad. 

Oaa  oonsumed. 

Knm- 

pio* 
dnoen. 

Bomen. 

Value. 

Drilled. 

Profliic- 
Uve  Deo. 

n. 

Domes- 

IihIus- 
tn.il. 

Gas. 

JDiy. 

iv.n  ■ 

i'KH)  ,   2i.i; 

KKiL  '^n: 

I'.KIJ  ■  d7l» 

im   414 

1904   11} 

1 

fi,«("l*5,742 
s,:-ti7, -11) 

lO,L'i:).412 

\a.a:>>.  is;! 
11'.,  i>;:',M-i 

is,  IH'.'/.H  t 
1!*,  I'.'T.-'I.Ui 
1S,,V.S.-J4.T 

0201. (:.">!» 
«229,  TM) 

L'I-1.4:{J 

2:i7,4ii; 
L>::i.i.s4 

1.124 

1 .  XU] 
1 .  '^Xi 
1 . 7 1,'! 
■J. 

■2.S:\i 

■j.s):> 
3,a2 

ii,(Hi4,4:7 
7,iO'..lt7i) 

H,7s.'.,'l'.Ni 

i7,'JrCi,i04 
3!t.L':i7.-J18 
?1,0S,^,0T7 

mi 

.'!7;i 

41.7 

i\?y 

77r) 
fi|» 
701 

7(jrj 
m 

74 
104 
142 
14.1 

m; 

174 

KIS 

2.m 

2.  HAO 

:<>,  77i> 

4,  4nc. 

r..n!0 

7,m 
7,m 

•  NuinlxT  of  fln«  supnllod. 

k  Indudes  32  compaiues  produdng  gas  from  oil  wejb  only. 
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Depth  and  gat  prtisure  of  toelU  in  Pmntylvcmia  in  1906  and  i907,  hy  roit  ntits. 


Countj. 


Aniistrong.....,^..,.. 

Bt'avcr  

Butlor  

Clarion  

Flk 

Crawford  

Erie  

Fayette  and  Somenet. 


Oteene 

Jeflc 


PtttUr  

Tk)«a  

Venango...... 

Wan«o  

WMblngton... 
WwBMnluid. 


I>e^i^  in 


1,630-2,800 
800-3,384 

1,000 
900-2,600 
60(V-2,e00 
1, 400-2,  r.50 

7S0-  800 

1,700-2.660 

700-2,600 
1,400-3,200 
1,800-2,715 
1,000-2,600 

i,ia>-i,soo 

710-2.200 
730-1,400 

1,000-3,000 
600-1,000 
612-3,304 

1,800-3,800 


380 

900 

22- 

700 

&- 

450 

50- 

990 

25- 

100 

28- 

aoo 

6- 

go 

80- 

3£0 

7(V- 

800 

18- 

880 

30- 

ISO 

135- 

40O 

80-  900 

30-  100 
30-1,300 
80-  100 


1807. 


7-  400 
0-  800 
4 

IS-  625 
3-  700 
49-  960 

10-  20O 

100-  SGO 
75-  250 
80-1,200 

300-  500 
30-  400 


40-  300 

3(i0 
70-  180 
10-  00 
U-  100 
85 


NBW  YORK. 

It  Will  be  seen  from  the  followinoj  table  tbat  the  total  value  of  gas 
coDsumed  in  New  York  in  1907  was  S3,09S,.533,  and  the  value  of  ^aa 
produced  $766,157,  the  diflference,  amounting  to  $2,332,376  being  the 
value  of  ^as  produced  in  Pennsylvania  and  pipea  to  this  State  for 
consumption.  The  value  of  f^as  produced  in  New  York  increased  from 
$072,795,  in  \m\  to  S7(l(),157  in  1907,  or  $93,362.  No  new  gas 
developments  Imvc  Ixm'u  reported  in  this  vState  in  1907. 

The  price  of  gas  per  1,00U  cubic  feet  in  1907  ranged  from  10  cents 
for  used  for  industrial  purposes  to  $1.10  for  gas  used  for  illumi- 
nating purposes.  The  average  price  received  for  gas  sold  for  domestic 
purposes  in  1907  was  27.9  cents  j>er  1 ,000  cu])ic  feet  and  for  inchistrial 
purposes  12.9  |>er  1, ()()()  cubic  feet,  the  average  price  for  all  natural 
gas  sold  in  the  State  being  26.1  cents  per  1,000  cubic  feet. 


Reeard  <4  wOxend  got  inAutrif  in  New  York,  18SV-1907. 


*  Ymr. 

Om  produced. 

Gas  cuiKsuinod. 

Wells. 

Niirn- 

tXT  of 

pro- 
ducers. 

Value. 

NiiiiilxT  of  con- 
Buniert. 

Valoa. 

Drilled. 

rrixiuc- 
Uve  Dec. 
31. 

Dotnestlo. 

Indus- 
trial. 

Gas. 

Dry. 

1887  

41 

8300,070 

■  65.086 

KO 

?874.r.l7 

33 

7 

360 

UK  

63 

229,078 

•  68.662 

1,(KJU,5<17 

<i3 

0 

423 

1888  

84 

294,503 

a  :<  .:>^  \ 

IJl 

], 236, 007 

36 

7 

447 

1800  

88 

336,367 
388,333 

a  s;57 

ircH 

1.456,286 

67 

11 

804 

a:::::::::::::::;;:;;:;;; 

114 

a  y6, 101 

li^ 

1. 094,835 

63 

14 

667 

116 

846,471 

5().  5M\ 

215 

1,723,700 

00 

8 

636 

144 

493,686 

57,935 

206 

1,944,667 

75 

11 

TOO 

163 

•■^22, 575 

6''.203 

451 

2,222,960 

78 

12 

744 

HS 

tiZ'1.251 

67,8i8 

447 

2,434,894 

80 

17 

830 

143 

(i?2,796 

74,538 

86 
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Vepth  and  gas  pretmrt  <4       in  New  York  in  1906  and  1907,  by  counties. 
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WEST  VIRGINIA. 

TbB  value  of  gas  consumed  in  West  Virgima  increased  from  $3,720,- 

440 in  1906  to  $3,757,977  in  1907,  a  gain  of  $37,537.  The  value  of  gas 
produced  in  this  State  increased  froni  .5i:3,7:ir).;343  in  1900  to  ?Mi.fi70,- 
962  in  1907,  or  Si'. 935, 019.  It  muvf  l>e  understood  that  thes<"  tiLniK  s 
of  (jjuantity  and  value  of  gas  produced  in  West  Virginia  are  only 
approximately  correct,  as  some  gas  is  piped  from  this^tate  through 
the  same  pipe  line  as  gas  from  another  State,  and  it  is  impossible  to 
make  a  separation  of  the  quantity  produced  in  each  State.  The 
difference  between  the  value  of  eras  eonsinned  and  the  value  of  gas 
produced  gives  the  value  of  gas  piped  from  Wcrit  Virginia  to  con- 
sumers in  other  States.  The  increase  in  the  value  of  gas  produced 
is  partly  the  result  of  an  increased  price  of  the  gas  for  both  domestic 
and  manufacturing  purposes  in  1907  as  against  1906.  The  total 
Talue  given  for  the  ^rs  produced  is  the  price  received  for  it  at  the 
point  of  eonsunintion.  As  eomjiared  with  1906,  it  will  be  noted  that 
the  quantity  and  value  of  the  gas  consumed  in  West  Virginia  in  1907 
for  oomestic  purposes  increased,  while  the  miantity  and  value  of  gas 
consumed  for  industrialpurposes  declined  sli^ddly*  As  consideraole 
of  the  ^ras  consumed  in  "West  Virginia  is  sold  at  Hat  rates,  the  quantity 
of  gas  consumed  can  only  be  given  approximately.  The  price  of  gjis 
Bold  for  domestic  pur])oscs  in  this  State  in  1907  ranged  from  7  to  25 
cents  per  1,000  cubic  feet,  an  average  of  16  cents,  and  for  industrial 
purposes  from  '2\  to  15  cents,  an  average  of  4.0 cents,  the  total  average 
price  in  1907  for  the  State  being  6.9  cents  per  1,000  cubic  feet. 

(ias  consumed  in  West  Vir<?iTn'a  for  industrial  purposes  is  largely 
used  in  the  manufacture  of  carbon  bla<;k.  In  1907  it  is  reported  Uiat 
11,594,784  thousand  cubic  feet  were  consumed,  valued  at  $335,993, 
as  compared  "with  14,405,043  thousand  cubic  feet  in  1906,  valued  at 
$395,002.  Ons  is  also  used  in  this  State  in  the  manufacture  of  iron, 
brick,  and  irl ass. 

During  1907  there  were  377  ^as  wells  completed  in  West  Virginia, 
making  the  number  of  productive  gas  wells  2,139  at  the  close  of  the 
year.  Millions  of  feet  of  gas  are  produced  in  this  State  and  await 
a  market,  tlic  w  ells  being  closed  in.  During  the  vear  a  pipe  line  wa.s  • 
laid  to  convey  gas  from  this  State  to  Cleveland,  raakmg  the  tliird 
pipe  line  from  this  State  to  nurthca^iterii  Ohio.   Cumberland,  Md., 
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hn^  also  boGTi  piped  for  f^ns,  and  consrimers  in  that  city  were  supplied 
in  1907  with  ^as  from  the  gas  fields  of  W^t  Virginia. 

Work  in  beiD^  rushed  to  bring  the  supply  of  natural  gm  in  Cleve- 
land tip  to  a  point  above  the  needs  of  the  city  before  the  cold  weather 
of  winter  sets  in.  A  tliird  crew  of  men  has  been  put  to  work  on  the 
new  pipe  line  of  the  East  Oliio  Gas  Company,  making  a  total  of  moro 
than  1,500  men  engaged  in  the  task  of  laying  this  120  miles  of  1  s-iru  li 
line  from  the  gas  SeMs  of  West  Virginia  to  Cleveland,  All  smnmer 
two  crews  haye  been  engaged  in  this  work,  the  number  of  men  which 
could  be  employed  to  any  advantage  being  limited  by  the  rapidity  of 
tlie  delivery  of  material.  Of  the  120  miles  65  are  now  laid,  and  the 
remaininflf  55  are  being  completed  at  tho  rate  of  a  mile  a  day.  The 
line  will  terminate  at  the  companv's  pressure  regulating  station  at 
Richardson's  station  or  Willow.  The  new  line  wm  add  75  per  cent 
to  the  present  natural  gas  supply  of  the  city.  The  two  lines  now  in 
service,  one  of  18  and  one  of  12-inch  diameter,  have  a  capacity  of- 
48,000,000  cubic  feet  a  day.  They  supply  also  a  niirn])er  of  sTtmller 
towns  before  reaching  Cleveland.  The  new  line  will  have  a  capacity 
of  35,000,000  cubic  feet  daily,  and  when  it  is  completed  it  will  be 
possible  for  the  smaller  towns  to  be  served  by  the  12-inch  pipe,  while 
Cleveland  gets  the  full  benefit  of  the  two  18-inch  lines.  The  line 
crosses  the  Oliio  Kivf^r  from  West  Virginia  opposite  Clarington,  Oliio, 
at  a  point  belvveeii  Muundjsvillc  and  .New  Martinsville,  u.  Yn.  It 
comes  north  tlirough  Monroe,  Belmont,  Harrison,  Tuscarawas,  Stark, 
and  Siunmit  counties  to  Cuyahoga.  The  line  is  costing  $2,000,000. 
The  labor  cost  is  large  on  account  of  the  unusual  wages  paid  for  this 
class  of  work. 
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Depth  and  gas  pretture  of  weli$  in  West  Virginia  in  1906  and  1907,  by  countiet. 
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KBNTUCKY. 

The  value  dt  nAturai  gas  consumed  in  Kentucky  m  1907  was 

$380,176,  as  compared  with  $287,501  in  1906,  an  increase  of 
$92,675.  During  the  past  year  no  new  o*)*^  f\iA<h  woro  discovered, 
but  development  work  was  carri(>d  on  qinw  cxtensivoly  in  Menifee 
County,  and  a  number  of  new  guii  wells  were  completed.  This  gas 
field  IS  of  considerable  magnitude,  and  the  depth  of  wells  ranges 
from  500  to  800  feet,  averacxin^^  700  feet.  The  Central  Kentucky 
Naturiil  Gas  Company  extended  its  hne  from  this  fras  field  to  Win- 
ehostor  and  Mount  Sterlin^z;,  which,  in  addition  to  Lcxiiiinon.  were 
supplied  with  gas.  The  Cumberland  Gaa  Company  begau  business 
in  1907,  i)iping  gas  from  wells  in  Knox  County  to  consumeis  m 
BarhouisyiUe. 

OHIO. 

The  following  table  shows  an  increase  in  both  value  of  gas  pro- 
duced and  value  of  gas  consumed  in  Ohio  in  1907.  ns  compared 
with  previous  years,  and  the  probability  is  that  the  r(>})ort  for  1008 
will  show  a  further  increase  in  coikiumption  of  gais  in  this  State, 
as  pipe  lines  are  being  extended.  Cincmnatii  which  is  now  using 
natural  gas,  was  not  supplied  until  late  in  1907.  Although  Ohio 
kns  some  exceptional  gas  wells  of  large  volume  nnd  hijrh  pressure, 
their  production  is  not  adequate  to  supply  tlic  dcniaiuLs  of  the 
State,  and  consumers  are  dependent  upon  the  izas  (ieldsi  oi  Penn- 
svlvania  and  West  Virginia  for  part  of  their  su])i)ly.  Referring  to 
the  table  of  production  and  consumption,  it  will  oe  seen  th  it  wlulo 
gas  valued  at  $15,227,780  was  consumed  in  tlus  State  in  11107  the 
production  was  vnliicd  at  only  $8,718,562,  the  difference,  amounting 
to  $6,")0!».i.J18,  being  tlie  value  of  gas  piped  from  outside  the  State, 

During  1907  a  total  of  431  gas  weUs  were  completed  in  Ohioi 
making  the  number  of  productive  gas  wells  at  the  close  of  last  year 
2,290.  In  localities  where  the  wells  have  not  bin»n  heavily  dra^^n 
upon  the  pressure  remains  about  the  snmc  as  in  1006.  but  in  .some 
distrit  ts  where  the  samL*  are  porous  and  wells  are  drawn  upon  by 
artificial  means  it  is  reported  that  the  pressure  has  been  reduced 
from  700  pounds  in  1904  to  200  pounds  on  January  1,  1908. 
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An  f^Tnmination  of  the  table  reforrcd  to  shows  that  about  the 
same  quantity  of  rras  was  consumed  for  industrial  as  for  domestic 
purposes  in  1907,  but  that  the  average  price  received  for  iudui»- 
triai  gas  was  only  one»half  the  price  cl  domestic  gas.  The  rate 
charged  domestic  consumers  for  gas  in  this  State  ranged  from  10 
to  oo  (-(Mits  per  1,000  cubic  feci,  Uw  averago  price  being  24.4  cents, 
while  the  rate  cliarced  industrial  consumers  ranged  from  4^  to  35 
cents  per  1,000  cuGic  feet,  an  average  of  12.2  cents.  The  total 
average  prioe  leoeiTed  for  aU  gas  was  18.4  cents  per  1,000  cubic 
feet  in  1907. 
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Depth  and  gws  pretgure  o/  welU  iit  Ohio  in  1906  and  1907,  by  munties. 
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INDIANA. 

The  following  table  gives  the  total  value  of  gas  produced  in  Indiana 
in  1907  as  $1,572,605,  a  decrease  of  $178410  as  compared  with  1906. 

The  report  shows  an  increased  number  of  producers  as  compared 
with  1906.  This  is  dup  partly  io  more  rottirrb;  from  indi"\ndual  well 
owners,  and  also  to  the  iact  tliat  many  wells  wliich  have  been  aban- 
doned bv  the  large  gas  companies  have  been  purchased  by  the  land 
owners  ror  Uieir  own  use,  eacli  of  whom  is  reported  as  a  producer.  A 
total  of  185  productiTe  gas  wells  and  56  dry  holes  were  drilled  in  this 
State  in  1007.  The  number  of  wells  abandoned  was  322.  Fewer 
wells  were  al)andoned  in  Deeatur,  Delaware,  Rush,  and  Shelby 
counties  than  in  any  other  county,  although  the  pressure  in  these 
counties  is  generally  reported  as  on  the  dedme.  In  Decatur  County, 
with  121  producers  and  289  wells,  no  wells  were  reported  as  aban- 
doned in  1907;  in  Delaware  County,  with  70  producers  and  313  wells, 
20  were  abandoned:  in  Rush  County,  with  136  producers  and  300 
wells,  15  were  abandoned,  and  in  Shelbv  County,  with  57  producers 
and  132  wells,  6  were  abandoned.  Most  of  the  wells  located  in 
Decatur,  Rush,  and  Shelby  counties  are  small  producers  and  owned 
by  individuals  who  utilize  the  product  of  their  weUs  for  domestic 
consumption.  In  the  other  gas-produeini''  counties  of  tliis  State, 
which  in  former  years  produced  lar^e  quantities  of  iiHs  ior  manufac- 
turing purj>ose8,  a  graauallv  decreasing  pressure  is  rej^orted,  and  in 
some  distncts  it  is  stated  that  the  pressure  is  not  sufficient  to  make 
the  operation  of  plants  profitable  for  more  than  another  year,  and 
that  for  manufacturing  purposes  the  wells  will  be  practically  ex- 
hausted. 

The  report  shows  that  the  uv  cra^e  price  of  gai>  per  1,000  cubic  feet 
in  1907  was  23.7  cents  as  compared  with  22.2  cents  in  1906,  a  gain  of 
1.5  cents. 

Reeord  qf  natural  pof  induHrjf  in  Indiana,  1897-'29Q7, 
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ILLINOIS. 


The  gas  industry  of  Illinois  is  as  yet  of  little  importance  compared 
with  the  crude  petroleum  industry  of  this  State,  but  the  report  shows 
that  (hirinp^  the  year  11)07  vahie<l  at  S143,577  was  efmsinned,  as 
compared  with  ^as  valued  at  $87,211  in  1906,  a  gain  t>f  $50,3t)tj.  Of 
this  total  value  it  is  estimated  that  $37,240  wortn  was  consumed  for 
deTelopment  and  operating  purposes  in  the  oil  and  gas  fields  of  the 
State.  A  total  of  2,126  domestic  and  61  industrial  consumers  were 
supplied  with  pis  in  1907.  The  towns  siH>plie<l  were  as  follows: 
Annapolis,  Cas(  y,  Flat  Kock,  Heyworth,  Hutsonville,  Martinsville, 
Maishall,  Oblong.  Palestine,  and  Robinson.  Gas  was  piped  from 
wells  in  Crawford  County  to  Vinccnnes,  Ind.,  in  tlie  latter  part  of 
1907  for  consumption  in  1908.  Gas  w^as  also  piped  from  Crawford 
County  to  enn^nnicrs  in  Lawrenceville  early  in  January,  1908,  and 
Bird:i  and  rinkstair  will  also  be  supplied- 

Gas  is  produced  in  Bureau,  Clark,  Crawford,  Cimiberland,  Law- 
rence, Lee,  McLean,  Pike,  De  Witt,  and  Macoupin  counties.  The 
most  proiluctive  wells  are  located  in  Clark  and  Crawford  counties,  the 
depth  wells  in  OJark  County  Ixm'til'  from  470  to  1,100  feet,  with 
pressure  from  50  to  200  pounds,  and  the  wells  of  Crawford  C(»unty 
varying  in  depth  from  835  to  1,020  feet,  with  pressure  froiii  150  to 
400  pounds.  Some  very  ^ood  wells  are  found  in  McLean  County,  the 
product  of  which  is  supplied  to  the  town  of  Heyworth.  The  wells  of 
Bureau,  Lee,  Pike,  uitt,  and  Macoupin  counties  are  small  and 
shallow  and  owned  principally  by  individuais  who  use  their  product 
for  domestic  purposes,  none  being  sold. 
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KANSAS. 

The  rpport  for  1907  shows  a  marked  increase  in  the  quantity  and 
value  of  gas  produced  in  Kansas.  The  output  in  1907  exceeded  in 
Talue  the  production  of  1906  by  $832,033.  It  ivill  be  noted  that  the 
figures  representing  the  consumption  of  gas  in  Kansas  include  the 
vaUie  of  gns  piped  Trom  Kansas  to  Missoun.  It  was  not  advisable  to 
give  separate  statements  of  consumption  of  p:as  in  these  States,  as  the 
Kansas  Natural  Gas  Company  is  tne  only  producer  wbicli  pipes  gas 
from  Kansas  to  consumers  in  Missouri. 

It  appears  from  the  following  table  that  there  were  nearly  twice  as 
many  domestic  and  in(histrial  consumers  in  Kansas  supplied  with  gas 
in  1907  as  in  1906.  Of  146,327  domestic  consumers  supplied  in  1907, 
the  Kansaa  Natural  Gas  Company,  the  largest  producer  in  the  State, 
supplied  105,000.  or  double  tne  number  suppiied  by  this  company  in 
1906.  The  Wicluta  Natural  Qas  Company,  the  second  largest  dis- 
tributor of  s^as  in  Kansas,  began  to  supply  consumers  in  March,  1907. 
These  two  coni))anies  alone  serve  a  population  of  about  850,000. 
Considerably  more  of  the  gas  produced  in  Kansas  is  used  for  indus- 
trial than  lor  domestic  purposes.  Gas  is  consumed  in  enormous 
quantities  by  the  zinc  smelters,  most  of  which  are  also  producers  of 
gas.  It  is  estimated  that  19,615,804  thousand  cubic  feet  of  gas, 
valued  at  $443,203,  were  consumed  by  zinc  smelters  in  1907.  Large 
quantities  of  gas  are  also  consumed  in  the  manufacture  of  brick  and 
cement.  The  estimated  quantity  of  gas  consumed  at  brick  works  in 
Kansas  in  1907  was  4,152,372  thousand  cubic  feet,  valued  at  $136,843, 
and  at  cement  works  11,547,500  thousand  cubic  feet,  valued  at  $421,- 
425.  Gas  supplied  by  proihicers  to  distributers  of  jras,  to  zinc,  brick, 
and  cement  })lants  is  sold  at  very  low  rat(;s  per  1,000  cidnc  feet,  the 
price  ranging  from  1  to  3  cents  per  1,000  cubic  feet  at  the  well. 

There  was  completed  in  1907  a  total  of  361  gas  wells,  some  of  very 
large  volume  and  pressure.  Mr.  Sealy  L.  Brown,  lj  s  inspector, 
Montgomery  County,  states  that  the  largest  wf  II  Irilled  in  Mont- 
gomery County  in  1907  had  a  rock  pressure  of  325  pounds  and  volume 
of  29,400,000  cubic  feet  per  day. 

A  new  gas  field  2  by  12  miles  in  area  has  been  developed  near  Elm- 
dale,  Chase  County.  The  gas  sand  is  of  fine  quality,  averaging]:  in 
depth  about  33  feet  and  is  perfectly  dry.  The  volume  far  exceeds  the 
pressure.  Tlie  gas  is  being  supphed  to  consumers  in  Cottonwood 
r  alls  and  Strong  City.  • 

There  seems  to  be  no  diminution  of  volume  or  pressure  of  gas  wells 
in  Kansas  in  1907  as  compared  \\  ith  1906,  except  m  a  portion  of  Allen 
and  "Wilson  counties,  where  a  decline  is  noticeaole  in  wells  which  have 
been  in  constant  use. 
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MISSOURI. 

Gas  is  produced  in  amall  quantities  in  Bates,  Cass,  Clay,  and 

Jackson  cfiunfics,  Mo.  T]\e  p:fis  from  spveral  small  wcll.s  in  Bat(^s 
County  is  used  by  owners  for  doniostic  ])urposos.  Domestic  coii- 
suiuei^  in  lieltou,  West  Line,  unti  Holt  are  supplied  witli  gas  from 
a  few  small  weUs  in  Cass  and  Clay  counUes.  In  1907  considerable 
deyelopment  work  was  I  no  in  Cass  and  Jackson  counties,  and 
several  wells,  pnxhicini,'  both  oil  and  gas,  wore  (lriIl<M],  hut  all  have 
been  capped  for  futuie  use.  Most  of  the  gas  consumed  in  this  State 
is  suppbed  from  the  Kansas  gas  lields  by  the  Kansas  Natural  Gas 
Compunv.  Some  of  the  cities  supplied  ate:  St.  Joseph,  Weston, 
Kansas  City,  Carl  Jusu  fion,  Joplin,  Oronogo,  Webb  City,  Carterville, 
Purcoll,  Neck  City,  AJba,  and  Cartilage. 

The  approximate  vabie  of  gas  produced  from  wells  in  Missouri  and 
consumed  in  1907  was  ^^17,010. 
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OKLAHOMA. 

RtdordqfnaHml  ga»  vndMtry  in  OUahoma  m  1906  and  1907. 
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'  Oklahoma  takes  first  place  as  a  prorhicer  of  crude  petroleum  in 

1907  and  seventh  place  in  the  value  of  gas  produced.  Wliile  it  is 
fortunate  in  havinj]:  an  abundant  supply  of  gas,  there  is  no  market 
for  all  of  the  product,  and  many  of  the  gas  wells  have  been  shut  in. 
In  the  year  1907  there  was  completed  a  total  of  99  gas  wells,  making 
the  total  number  of  productive  gas  wells  at  the  close  of  the  yea.r  315, 
of  which  87  were  shut  in.  The  wells  range  in  daily  capacity  from 
2,000,000  cubic  feet  to  40,000,000  cubic  feet. 

Most  of  the  ^iis  furnished  to  consumers  in  this  State  is  suj^plied 
at  Hat  rates.  A  total  of  11,038  domestic  consumers  were  supplied 
with  gas,  valued  at  $244,060,  in  1907.  The  following  towns  were 
wholly  or  partially  sii}^))lied:  Bartlesville,  Cleveland.  Tulsft,  Bamona, 
Pawhuskn,  Ponca  City,  Sapulpa,  Muskoc^ee,  Clareniore,  Inola, 
Collinsville,  Ocheleta,  Bip:heart,  Nowata,  ix^uepah,  Skiatook,  Oolofjah, 
Goieho,  Okiimlgee,  Blackwell,  Wagoner,  Owasso,  Vinita,  Lawtt>n, 
and  Moimds.  Oklahoma  City  and  Ardmore  began  the  consumption 
of  gas  late  in  December,  1907.  The  approximate  value  of  the  gas 
used  for  indu.strial  purposes  in  1907  wn^?  '^l 02,892.  There  are  rew 
manufacturing  t\stal)li.slunrnf s  in  this  Slate,  and  must  of  the  fras 
used  for  industrial  purposes  was  simpHed  to  ice,  electric,  brick,  and 
power  plants.  Large  quantities  or  the  gas  are  used  for  operating 
and  developing  purposes  in  the  oil  and  gas  fields.  One  zinc  works 
at  Bi^esville  began  the  use  of  gas  late  in  1907. 
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ALABAMA. 


Durinfj;  the  year  1007  tliree  gas  wells  were  completed  in  Madison 
Count}'.  Ala.,  W  the  New  York- Alabama  Oil  Company,  making  a 
tot«J  01  11  productive  gas  well  at  the  close  of  1907,  the  product  of 
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which  was  supplied  to  consumers  in  Huntsville  and  suburbs.  The 


both  illuminating  and  heating. 

As  there  is  but  one  company  supplying  gas  to  consumers  in  this 
Stato,  the  quantity  and  value  of  the  <^ftH  consumed  have  been  com- 
bined with  the  iigures  for  Loukiiaaa  and  Texas. 


TTie  only  p:as  field  so  far  developed  in  Arkftrif^as  is  loeflfod  near 
Fort  Smith,  Sebastian  County.  Three  companies  are  in  operation, 
two  of  which  are  supplying  consvuners  with  gas  from  their  wells,  ana 
the  third  is  making  pre{)arations  to  supply  consumers.  A  total  of 
58  gas  wells  had  been  diiUed  in  this  fieia  to  the  close  of  1907.  The 
f'fls  field  has  not  been  (irawn  ijpon  suffieiently  to  determine  anything 
about  the  life  of  the  lield.  Tlie  depth  of  wells  varies  from  1,319 
feet  to  3,175  feet.  The  main  flow  of  gas  is  found  from  30  to  35  feet 
within  a  250-foot  sand  at  a  depth  ranging  from  1,270  to  1.375  feet. 
The  pay  streak  Taries  greatli^  from  a  few  inches  to  15  reet.  All 
the  gas  sands  are  whmly  without  water,  con8e<p)ently  the  rock 
pressure  is  not  hi^di.  No  water  hsis  been  encountered  below  580 
leet,  and  but  few  of  the  wells  show  any  water  at  all  below  150  feet. 
Pressure  Tsries  firom  135  to  280  pounds.  There  has  been  no  showing 
of  oil.  There  is  no  sulphur  in  tne  gas,  which  is  very  dean  and  high 
in  heat  units.  Tf  is  as  good  gas  as  is  known  for  fuel  and  lighting. 
Two  wells  of  4,(H)(i,t)()0  cubic  feet  capacity  were  brought  in  in  1907. 
Domestic  anil  induhtnai  consumers  were  supplied  in  Fort  Smith. 
Van  Buren,  Huntington,  and  Mansfield  in  1907,  and  Greenwood  will 
be  suppliedf  in  1908. 

A  well  was  drilled  in  Pope  r'mmty,  J^rk.,  in  1907,  and  gns  wns 
found  at  1,170  feet  but  not  in  commercial  quantities.  Artesian  water 
was  struck  at  1,190  feet,  and  the  well  was  abandoned.  A  second  well 
is  drilling.  A  well  was  also  drilled  to  a  depth  of  1 ,704  feet  in  Pulaski 
County  m  1907  with  slight  indications  of  l  i  In  a  well  drilled  in 
Conway  County  <:as  was  stnick  at  a  depth  of  2,200  feet,  but  not  in 
commercial  quantities.   Dhiiiug  is  still  m  progress. 


The  o;as  field  of  Louisiana  is  located  in  Caddo  Parisli,  and  is  one  of 
the  greatest  gas  fields  of  the  United  States.  vSome  tremendous 
blow-outs  have  occurred  in  tliis  field,  and  nulhons  of  feet  of  gas 
htkYe  been  wasted,  there  being  no  disposition  to  cmifine  the  product 
on  account  of  the  great  pressure.  Tnis  field  lies  20  miles  north  of 
Slircveport.  The  gas  wells  have  a  depth  of  from  840  to  2,150  feet, 
t'lve  very  good  gas  wells  were  completed  in  1907,  2  of  which  have 
an  estimated  dafly  capacity  of  from  35,000,000  to  50,000,000  cubic 
feet.  Qna  from  tne  wells  m  the  Caddo  field  has  been  piped  to  the 
following-named  towns,  where  it  is  supplied  to  consumers  for  domes- 
tic and  industrial  purposes:  Shreveport,  Caddo  City,  Blanchard, 
Mooringsport,  Bozier  City,  and  T(  xarlvana. 

As  there  was  but  1  natural  gaa  producer  of  importance  supplying 
consumers  in  Louisiana,  the  figures  of  this  State  nave  been  included 
with  those  of  Alabama  and  Texas. 


The  gas  is  excellent  for 


ARKANSAS. 


LOUISIANA. 
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TEXAS. 

Practieally  all  the  gas  consumed  in  Texas  in  1907  for  domestic 

purposes  and  nearly  ul  used  for  induBtrial  purposes  was  produced 
from  wells  in  Navarro  County.  A  small  quantity  of  <r?^^  was  pro- 
duced and  used  in  the  oil  field  of  Harris  County.  Most  ui  the  ^as 
utilized  for  industrial  purposes  was  consumed  in  developing  and 
operating  in  the  oU  fields  of  the  State. 

In  September.  1907,  a  very  good  gas  well  was  completed  near 
Petrolea  in  the  Clay  County  oil  field  by  the  Clayco  Oil  and  Pipe  Line 
Company,  and  up  to  the  present  time  this  is  the  only  gas  well  in  this 
field.  The  well  nas  a  depth  of  1,500  feet.  In  a  test  of  4  minutes 
it  showed  a  pressure  of  475  pounds,  this  being  the  only  test  made. 
It  has  an  estimated  daily  capacity  of  from  8,000,000  to  10,000,000 
cuh'w  feet,  and  will  be  used  tor  steam  and  pumping  purposes  in  the 
oil  field. 

SOUTH  DAKOTA. 

Little  can  be  added  to  that^  which  has  been  given  in  previous 
reports  conccminfi:  the  production  of  gas  in  South  Dakota  Oas  is 
prochiced  from  artesian  wells  in  Hughes,  Stanley,  Sully,  and  Wal- 
worth counties.  For  several  years  consumers  in  Pierre  have  been 
supplied  with  ^  from  wells  in  Hughes  Cotmty,  the  gas  bein^  utiliised 
for  neatinf,  hghting,  and  power  purposes.  Fort  Pierre  has  l)een 
using  gas  from  a  wen  in  vStanley  County  since  October  1,  1907.  Tliis 
well  produces  a  hifrh-<rra(le  carbon  gas,  very  good  for  light,  fuel,  and 
power.  It  comes  witli  a  ilow  of  warm  water  and  is  separated  from 
the  water  in  ^  air-tight  tank  under  pressure.  A  few  wells  are  pro- 
ducing MS  in  Sully  County,  a  small  quantity  of  the  gas  being  utihzed 
on  randios  where  the  wells  are  located.  A  little  ga.s  is  being  con^^ 
siuned  from  a  well  on  Iowa  Kanch,  Walworth  County. 

COLORADO. 

There  has  been  no  change  in  the  naturnl-gas  situation  in  Colorado 
since  the  last  report,  ^^^»st  of  tbc  gas  produced  comes  from  a  well 
1 J  miles  east  of  the  town  ol  Boulder  ana  is  supplied  to  domestic  and 
industrial  consumers  in  Boulder.  A  small  quantity  of  gas  is  produced 
from  oil  wells  and  is  consumed  in  the  Florence  oil  neld.  A  small 
gas  well  was  drilled  during  prospecting  for  oil  in  Las  Animas  County 
m  luoo,  part  of  the  product  of  which  is  consumed  for  domestic  pur^ 
poses. 

WYOMING. 

Very  little  gas  was  consumed  in  the  State  of  Wyoming  in  1907.  A 
.  small  quantity  of  gas  wns  produced  from  wells  m  Converse  County 
and  was  used  for  boiler  antl  ranch  purposes.  Three  wells,  producing 
oil  and  gas,  were  completed  by  the  Moniuua  und  Wyoming  Oil  Com- 
rany  in  Bi^  Horn  County.  A  large  flow  of  gas  was  struck  at  300 
feet,  and  oil  at  "."(O  feet.  A  gas  well  of  considerable  volume  was 
completed  in  1907  at  dray  Jl\i\T,  Dh^  I  Torn  County,  at  a  depth  of  801 
feet,  but  the  product  has  not  been  utilized. 
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The  total  value  of  the  gas  consumed  in  California  in  1907  was 
8168,397,  of  wliicli  is  o.stimatt'il  jus  tlio  value  of  the  f^ns  pro- 

duced from  oil  wells  aiul  consumed  in  the  oil  lipids  of  thr  State. 
Deducting  this  amount  from  the  total  leaves  $i;>4,856  as  the  value 
of  gas  supplied  to  domestic  and  industrial  consumers.  The  names 
of  tne  counties  in  which  gas  weUs  are  located  and  gas  was  consumed 
in  1007  are:  Los  ^Vngeles,  Sacramento,  San  Joaquin,  Santa  Barbara, 
Tehama,  Ventura,  and  Solann.  One  gas  well  is  reported  in  each  of 
the  counties  of  Napa  and  Contra  Costa,  but  they  have  not  been  put 
to  use.  The  following -named  towns  have  been  wholly  or  partly 
supplied  with  ^as  in  1907:  Sacramento,  Stockton,  Summerland,  oanta 
Mana,  Qxnard,  Ventura,  and  Suisun  City. 

NORTH  DAKOTA. 

North  Dakota  has  been  added  to  the  list  of  gas-producing  States. 
Two  gas  wells  have  been  drilled  in  Bottineau  County  to  a  depth  of 
174  and  180  feet,  respectively,  the  product  bein^r  utilized  b\'  2  con- 
sumers. It  is  estimated  that  one  o(  these  wells  will  flow  2,000,000 
cubic  feet  of  gas  daily.  It  is  reported  tliut  there  is  a  gas  belt  about 
15  or  20  miles  in  length  and  8  or  10  miles  in  breadth  in  La  Moure 
County,  which  produces  a  fine  quality  of  gas.  Eight  small  wells  have 
been  drilled,  the  produrt  of  1  oeing  used  for  domestic  purposes  by 
the  owner  of  the  well.   These  weik  are  from  1,278  to  1,500  feet  deep. 

OREGON. 

There  are  in  Malheur  County,  Oro<ron,  a  total  of  1(1  artesian  wells 
which  produee  lths,  but  so  far  as  known  the  trns  from  1  well  ojdy  has 
been  utilized,  supplying  one  duciinig  with  light  ami  lieat.  It  is  also 
reported  that  gas  from  an  artesian  well  near  Astoria,  Clatsop  County, 
has  been  used  to  light  one  or  two  houses  in  that  locality. 


CANAI>A. 


OnUmo. — The  following  statistics  regarding  the  jiroduction  of  natu- 
ral ira^  in  Ontario,  Canada,  have  been  furnished  by  the  Ontario  Bureau 
of  Alines,  Toronto: 

iStofufici    naiural-gas  produeHon  in  the  Proviwe  of  (tntariot  Canada,  19(fJ-1907. 


Yme. 


IMS. 

iy04. 

1900. 

mi. 


I'rdihifiiij:  Mill's  of  Kas 
wi'tU.  pipe. 


im 

210 
176 
273  I 
332 
582 


Value  of 
product. 

$195,992 

1%.  .«5 
253,  .MM 

5.'t3. 44« 
746,  «M 


Hires  for 
labor. 


$.-.-,t.lM 


.Vt,ii74 
ti4.!«tiS 


•  la  addition  gas  valiMd  m%  133,000  wu  produced  from  12  wbUs     Modidoe  Hat,  Alberta,  Canada. 
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IMPOHTS. 

Thfi  imports  of  natural  gas  for  c(»isumptioii  daring  tlie  halt  five 
jeaiB  have  been  as  follows: 

Value  of  natural  gas  imported  for  consumplioti,  iyoS-19(yj. 


1903.  $32,802 


1904   34,828 

1905.   49,287 


1906   $36,906 


1907   32,107 

No  exports  of  natural  gas  during  1907  were  reported. 
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By  David  T.  Day, 


JLMTUODTTGTION. 

The  petroleum  production  of  the  United  States  in  1907  was  char- 
acterized by  (1)  a  total  output  far  in  excess  of  any  previous  year, 
(2)  an  unparalleled  accumulation  of  stocks,  in  spite  of  wliich  (.'^)  the 
price  of  all  ^ades  of  oil  was  kept  at  a  hign  level,  the  prices  in  Cali- 
lomia  showiiif;  important  advances. 

The  sensalional  developments  in  production  were  the  great  increase 
in  the  new  Illinois  field  and  the  phenomenal  yield  of  the  Glenn  pool 
in  Oklahoma,  together  with  increase  in  both  quantity  and  price  in 
CSalifomia. 

FBODUCTION, 

The  table  which  follows  this  paragraph  shows  that  the  total  prod- 
uct increased  from  126, 493,0:?6  barrels,^  or  16,868,599  metric  tons,  in 
1906  to  166,095,3:35  barrels,  or  22,149.S02  metric  tons,  in  1907.  The 
increase  shown  for  1907  over  1906  is  39,601,399  barrels,  or  more  than 
the  total  product  of  petroleum  in  any  year  up  to  1889.  The  total 
value  increased  from  $92,444,735  in  1006  to  $120,106,749  in  1907. 
Till'  average  price  decreased  onlv  slit^htly,  from  SO. 731  per  barrel  in 
1906  to  S0.723  in  1907.  The  Illinois  and  Mid-(\intinent  fields  con- 
tributed most  materially  to  the  increase,  although  the  gain  of  ox^t 
6,500,000  barrels  in  Oalifomia  was  noteworthy  and  unexpected. 

Total  ^pumlity  and  vttluf  nf  crude  pet  nth  um  pmdurrtl  in  the  I'liitrd  State$  and  th$aperaffe 

price  Iter  barrel  in  1900  and  lUiH ,  by  Slates. 


California . 
Colonido., 
Illinois... 


Michigan  

Mis-souri  

N«»  York.... 
OUo  


TTUh  ^. 

Wyoming:  

West  Virf^lnlH. 


1906. 

1907. 

Qwmtity 
(Dunli). 

Value. 

A  venigo 
price  per 
b«n«L 

quantity 

Value. 

price  per 
iMtfnI. 

33,008, £08 
3Z7,e82 

T.f.T.'l,  177 

t9,5S3,«80 

262, «7S 
3, 274. SIS 

770  flTiT, 

ia280 

.802 
.745 

.  X.*<2 

30,748,376 

:tti.K5i 

24,281.«J73 

.1, 12s,n:i7 

314,690,066 
272,813 
10,432,047 
4,530,080 

lairo 

.883 

.677 

1  21.7IH,<Uh 

I'lS 

.  443 

45.'i:i'..*iT-» 

l«.478,fi,'i8 

.  m 

1  1,213,548 

1,(»1,629 

.850 

820,844 

862,306 

1.051 

S,H7,888 

.883 

5,000,221 

4,063,033 

.813 

}  a,«i» 

4,800 

1.307 

4,000 

6.500 

1.623 

1,243.517 
14,787,763 
10.268,893 
12,387,807 

1,995,  ,177 
16,997,000 
10,306,943 

6,883,378 

1.006 
1.140 
L618 
.8B 

1,212,300 
13,207,448 

0,000,300 
13,823,080 

2. 127.7<'i 
14.:i>'.i.ss,s 
17,570,706 

io,«n,8ei 

21,883 

16.H.V2, -I'JK 

1.755 
1.210 
L758 
.844 

X34S 

1.743 

ii>,  i-'ii,'!.,:. 

7.000 
1.300 

M2. 444, 735 

.731 

166,005,335 

120,106,749 

.723 

»Tho  Viamal  ued  in  ttii')  n-port,  unlen 
ooDtainiog  48  Wlnoheflter  gallons. 


■pMlll«d,U  the  Unltod  States  standftrd  tem 
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The  increase  or  tlecrease  in  the  production  by  States,  as  well  as 
the  percentage  of  increa6e  or  decrease  in  1907  compared  with  1906,  are 
shown  in  the  following  table: 


ToUd  productwn  of  crude  petroleum  and  percentage  oj[  iiiereaee  or  decreate^  by  Slatee,  m 

1907,  as  compared  with  1906,  tn  barrde. 


Production. 

Increase. 

f  Percentage. 

1900. 

1907. 

IncreoM. 

33.008,508 
327.582 
4,307,050 
7,673,477 

1  91,7]8»M8 

\  1.21S,5« 

•,077,528 

J  3,500 

1,243.517 
14,787,763 
10,256,893 
12,667,897 

30,748,375 
331.  s.M 
24.2Sl,'j7:i 
5,128,037 

fao,ut 

5,000, 

6. «;  40, 777 
•),J«i'.i 
Ul,S.*>4,'.ij;i 

2a  09 

lilirinis  

4.M'.  ■>:>. 

2,64d,440 

33.17 

1U.50 

4)077,807 

V.IS 
4itt 

4,000 

1,212,300 
12.207,448 

12,322,fi!:r> 

1428 

NewYmk  

31,217 
2,fiB0,316 
2S7,«87 
246,201 

3.51 
37.45 
151 

1.05 

2,33M 

33.41 

Wyoming  

WSatViiglnla  

7,0Q0 
10,12Q,«S6 

1,085,«S 

IOlU 

]H,0I»6^885 

a»,aoi,3i9 

3La07 

RANK  OF  PRODUCING  STATES. 

QUANTmr, 

Oklahoma  and  Kiin.sas  cxelian^ed  places  ^ith  California  in  1907 
as  leading  States  in  tiuantity  of  oU  produced.  The  matest  change, 
however,  was  in  Illinois,  where  the  increased  prooTuction  brou^t 
this  State  to  third  place,  with  a  production  more  than  fivefold  tnat 
of  190G  and  jifactically  double  tnat  of  Texas,  which  was  fourth  in 
both  yt  fif^.  These  were  the  significant  eliangos  in  quantity,  the  pro- 
duction in  oiiier  States  following  the  course  of  previous  years,  with 
indications  that  the  order  of  1907  will  prevail  for  the  next  year  or  two. 

Bank  of  petroUum-produeing  States  and  Territorie*,  with  quantity  produced  and  percentage 

of  each  xn  190$  and  1907,  m  birrde. 


1007. 


Stata. 


f 'iliifriMi;!  

K :  L I  .  S;  I  -:  

Ukl,;h.>IUIi  .. 

Ohio   . 

TejtM  

JP«imaylvanlA.. 
WMt  Vli^ginlii. 

Loalalaiia  

Indian*.  

Illlnol*  

N«w  York.,... 
K"r.l II.  ky,,,,. 
'JV:iii.  ^-^tie.., 
CoiomdO...... 

Utah  

WjomLog...... 

HIcbtgAQ  

IIIUOUTI  


Bank. 

1 

1  » 

3 
4 
6 
6 
7 
8 
9 
10 

f  >> 


'  Qoantltf. 

21,715,648 

14,787,783 
12,587,807 
10,250,809 
10,120,935 
9,077,528 
7,873,477 
4,807.090 
1,243,517 

1,213.548 

327 ,  ,>J 


Peioeflt- 


Stote. 


Total  I   IJtt,  40^,090 


Okl.Jioiu.i  

17.  y 

K ;  i :  i  :  1  ,  

l',i]l(oriu.i  

11.09 

lUinoU  

9.93 

8.11 

Ohio  

8.00 

Weal  Vifgiuia.... 

7.18 

e.07 

3.47 

.98 

New  York  

. i 

.26 

I'dih  

.01 

Missouri  

10U.UQ  1 

nk. 

QUMitity. 

Feraent- 
•ga. 

1 

"  ■).'>.  it:v!.f>-i',» 

27.ft5 

■  > 

;:'j,7b,:!rj 

23.  W 

8 

24,281,073 

14.fil 

4 

12,322,698 

7.48 

5 

12,207,448 

7.88 

6 

9,009.306 

8.02 

7 

a.  48 

8 

5.12^ 

3.00 

9 

5,Di'0.J-,M 

a.  01 

10 

1,212,. ill) 

.73 

II 

.49 

12 

,  Sol 

.30 

l.( 

1  .01 

14 

4,  (XX) 

moo 

a  Prodaetioo  of  Okbhonw  wtliBfttad  at  44,800,149  bauds;  that  of  EanaM  at  l,fl33»aoo  hamla. 
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YALUE. 

The  rank  of  the  States  according  to  yaliie  of  the  product  is  more 
significant  than  their  rank  accordis^  to  Tolume,  as  Ytdue  reflects  the 
utility  of  the  product.   In  this  respect  the  chaxiges  were  ako  quite 

radical. 

In  spite  of  a  comparatively  low  price  per  barrel,  the  Mid-Coiitinent 
product  rose  in  value  from  fourth  to  first  place,  because  of  the  CTeat 
yield  of  the  Glenn  pool,  and  because  the  completion  of  two  pipe  lines 
to  the  Gulf  gave  an  outlet  which,  together  with  the  decline  m  Louisi- 
ana, steadied  the  Mid-Contiiieiit  j)rice.  The  Illinois  price  wns  also 
sustaiiHMl  well  enou«i;h,  in  spite  of  the  trreat  output,  to  make  the  value 
advaiicti  from  ninth  to  tliird  ulace,  while  California's  increased  pro- 
duction and  price  only  sufficed  to  leaTe  the  value  in  sixth  place,  as  in 
1906.  In  this  respect  an  advance  will  probably  be  seen  in  1908,  due 
to  the  great  demand  for  California's  product. 

It  was  not  until  1S05  that  the  total  value  of  all  the  oil  ])ro(lui«>(l  in 
the  United  States  anioanted  to  as  much  as  the  increase  in  value  of 
the  output  of  1907  over  that  of  1906. 

Rank  qf  pttrolmmr'produiang  States  and  Territories,  tnth  valtu  of  production  and  percent- 

age  of  each,  in  1906  and  1907. 


1906. 


Ohio  

PamunrlvaniA.. 
West  Vi^llaift. 


LottiaUuiA. 
Illinois.... 
Itoir  York 
Ktucky. 


Miidiitpui., 


1 

2 
3 

A 

6 

e 

7 

H 
n 
10 

11 


13 


VahM. 


116,907,000 
16,a96.9<3 

16.170,293 

9,615,19s 

9,  .ra.  4.-50 

fi,T7l  !,(».(> 

;t.ii57,83S 

1,<J!>5,:{77 
l,031,<i:i> 

6S.W) 


93,444,736 


1007. 


tr.M 

17.49 
10.40 
10.  M 

7. 10 
3.85 
3.M 

2.  irt 

1.12 
.S 

.06 


loaoo 


Rank. 

VahM. 

Percent* 

OkialuMBn.  

>  ; 

17,S70,706 

14  M 

3 

16,4S,947 

13.68 

1  West  Vtislnte.... 

4 

U»SeB,428 

13.20 

1  Ohio  

6 

14,7a9,8m 

12.30 

Califonila.  

6 

i4,eeo.9.vi 

12.24 

7 

io.40i.sra 

8.66 

4  .^  ifi  .'jao 

3.78 

LouiaianA  

It 

4,i»-:i.033 

3.38 

10 

2.127,748 

1.77 

1  " 

862,396 

.72 

m,m 

Utah  

1  " 

.a 

j  MlMMlll  

1  ToUl  



ua^i«,74& 

10a  00 

a  Valoe  of  Olriahoma  crude  petroleum  eatinmtcd  at  117,824,342;  Uiat  of  Kansas  at  1664,316. 
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PRODUCTION  OF  CRUDE  PETROLEUM  IN  THE  UNITED  STATES 

PROM  1859  TO  1907.  INCLUSIVB. 


In  the  following!:  table  will  be  found  a  statement  of  the  production 
of  crude  petroleum  from  each  State  of  the  United  States  from  the 
year  1859  to  and  including  the  production  of  the  year  1907: 

Production    crude  petroleum  in  the  United  Stntea,  isr)9-J907f  6y  yean  and  by  Stateit  in 

barrels  0/  4it  gallons. 


Year 


lH,-.0. . 

imi.. 
mi.. 

1804.. 
IMS.. 

lH(iT.  , 
IM>K.  . 

1^7(l. . 
I S71 . . 

is:.-:;. . 


Peniw}r|o 
vaniA  and 
N«vYork. 


1876  

i«n,  

1878  

1879  

1880  

ivi^l  

ISVJ  

iss:!  

1  





1N^7  

1.S.HS  

im  

1301  - 

18B2  

1808  

18M  

1885  



I^'C  

iv,!--  

1^  rt  

IINSI  

... 

\t.ry;  

J'x^i  

19U0  

180$  

UM7  

Total. 


500,000 

2,  (ill,  .TO 
2,n(>,109 
2,4117,700 

3,,V>7,7(I0 

:<,,'{  »7,;«x) 

;-i,i>40,ll7 
o , 'J*  iO ,  7 -li 

0,VM,7.% 
8,7.S7,&:4 

13,13&,-i7o 
15,163,402 
19,685,176 

26,027,631 

27.H7i>,W,l 
:vi,n.'k',,."i<K) 

77<i,04t 

V!:i,7'>v,(XK( 
■2-2,.U,,VX{ 
It),  t.^S,t<is 
21,4.^7, 

18,144, 3W 

■jn,:,- j,42i 
I'.', 

I  1,:'.7  L.M'J 
I  \,:i:o.\2: 

\:'..^:',\  .yk>; 
i:;,  >..;,i  iM 

V2,2'.',i<2', 
li  I  > 

11,500,410 
11,211,606 


Obto. 


Went 
ViiKliiiia. 


Colitonila. 


Kflotooky 
and 


Odoroda. 


Indiana. 


Illinois. 


687.488,408 


ni,7tV4 

3«,179 
2^1, 112 

.-f.i,7()l 
47,(>:r2 

,.">W 
1,7S2,'W 

r.,iT:;;,..:c 

!2,471,4t>ti 
It.,  J2),r'ki<, 

17,74(l,;.l01 
1<>,362,B21 
It.,  249,760 
10,792,154 
19,.'>45,233  [ 

2■^S'i\ , 

■ji,.Myi..M,'i 
i.'-,7:'>, 
21  .irj,ii>^ 

2J,.-..  .-',7. it 

.'1  ,11;  i.2..1 
Jil,  1^1,, '"-J. 

I^s7i.,(i.;i 
k-,j;ti:.,t.t^) 

11,7^7,763 
12,207,448 


l?2,000 
180,000 
180,000 
179,000 

12s, iXW 

J2i.,()t)0 

lV.,'it)(t 
110,  44S 
.')44,1!:{ 
4;'-2,.'")7s 

2,4nii,2IS 
3,^10,066 
8,445,412 
8,577,624 
8,120,125 

10, met, 770 
i:<,iii<ii.ii4.'< 
l;i,'il.'.,lfil 
l;;,'.tn),(:.iii 


11.1 


808,290,105 


12t-. 

l.'.yi'i,:;'..-, 
12,'i-U,( 
1 J  ,.'7.^,111. 

10,12U,'.i:^ 
8,005,296 


I86«O08,71B 


12,(J00 
13,000 
15,227 
18,868 
40,582 

W,  ^  'i2 

142,  ^^'.7 
2<.2.(K)(> 
:.{2.^,(H)0 

;C7,14.') 

(;7.s,:i72 

;v);<,'22<) 
3(i7,:-i.o 

3S6,04y 
470,179 

1 ,2i!l?^,4K2 
1,2',2.777 

2,2-.7,2(i7 

2.ivi2,tri.') 

S.  7 ''-'^^ 
i;i,i-4,  J'..s 
.'4, 472 
2'.i>i-i''. 
M,  427,47,4 

33,008,598 
38,748,375 


201,965,^6 


4.M'« 

.'■).!i>4 

■;,7!ll 

2'.»7,t.l2 

.■>,4«Hi 

:;its47t; 

.'tH ,  ;f7  7> 

l,4ti<) 

8,000 
6,500 
3,000 
1,600 
1,500 

606,482 
824,000 
594  J  390 
615,746 
438,232 

136,634 

2,335,293 
3,688,606 
4,386,132 

675 

521 
400 
800 
200 

12,2.".';! 

,4vi 
:i-t  Jt:i4 

444.:i»-l 

:t'.'ii.27s 

HI  7 , 

4.'V'^J\7.^2 
■!,122,Xx. 
:i,7.»),907 
:;>4><,lfS 
4,^74,:M 

2.^.0 
jOO 
800 
360 
200 

]:i7.J.V' 
1 V", , 

.V,4.Jv. 

4<Ji,,'.2ii 
4.^:(/;i2.""i 
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Produdion  of  crude  petroleum  in  the  United  Statet,  1869-1907,  by  yeara  and  by  States,  in 

barrdt    4<  poHont— €oDtiniied. 
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CONSUMPTION  OF  FJTEIm  OXIi  BY  BAIIjBOADS  IN  1907. 

During  the  year  1907  a  total  of  18,855,691  barrels  of  ofl  were  con- 
sumed as  fuel  oy  the  railroads  of  t  he  I'Tiited  Statt  as  :i;  gainst  a  total 
of  15,577,677  barrels  in  1906.  The  estimated  length  of  line  operated 
by  tlip  use  of  fuel  oil  in  1907  was  13,593  miles,  and  the  total  length  of 
line  covered  by  oil-burning  engines  is  estimated  at  74,197,144  miles, 
an  average  of  3.935  miles  per  barrel  of  oil  consumed.  Most  of  the 
oil  consumed  was  crude  oU,  the  remainder  being  residuum  from 
the  refineries,  the  product  refliaining  after  the  lighter  oils  have  been 
extrflrted. 

The  railroads  of  the  United  States  on  which  oil-burning  engines 
were  used  in  1907  were  as  follows:  The  San  Pedro,  Los  Angeles  and 
Salt  Lake  Railroad;  the  Sunset  lines  of  California,  Texas,  and  Loui- 
siana; the  Frisco  lines  of  Kansas^  and  Texas ;  the  Kansas  City  South- 
ern Railway  of  Texas  and  Louisiana;  the  Santa  Fe  lines;  tne  Inter- 
national and  Great  Northern  Railway,  the  Houston,  East  and  West 
Texas  Kuilway,  the  Guif  and  later-State  Railway,  the  St.  I^ouis, 
Brownsville  and  Mexico  Railroad — all  of  Texas;  and  the  Missouri, 
Kansas  and  Texas  Railway  system  of  Kansas  and  Oklahoma. 

Practically  all  of  this  oil  was  from  the  West — that  is,  from  the  Mid- 
continent,  Gulf,  and  California  fields. 

oiii  fieijDS  of  the  vmited  states. 

The  five  great  oil  provinces  of  the  United  States,  which  have  been 
sufficiently  outlined  in  previous  reports  of  tliis  series,  showed  only 
slight  changes  in  geo^aplucal  extent,  but  the  changes  in  their  rela- 
tive importance  constituted  the  phenomenal  feature  of  the  year. 

The  trade  custom  of  grouping  the  oils  according  to  the  quality 
produced  has  become  more  general,  so  ihni  oils  are  now  described 
as  of  the  various  "^ades,"  such  as  the  "Kansas  prradc,"  "Lima 
grade,"  "Pennsylvania  grade,"  etc.,  the  distinction  being  based  pri- 
marily on  the  percentage  of  sulphur,  which  determines  whether  the 
oil  requires  special  treatment  to  eliminate  this  element.  The  <  <  nd 
criterion  is  tne  proportion  of  asphalt  and  paraffin  wax  to  the  illumi- 
nating oil  obtainable  from  the  crude. 

Briefly  described  these  fields  are: 

ApjHuachian  field. — ^The  oils  of  the  Appalachian  field  are  practi- 
cally free  from  sulphur  and  asphalt,  are  rich  in  paraffin  wax.  and  yield 
the  largest  percentage  of  easoline  and  illummating  oils.  The  field 
extends  from  western  New  lork  in  a  general  southwesterly  direction 
alon<;  the  western  side  of  the  Allegheny  Mouiitaiiis,  tiirough  Peim- 
^  Ivania,  eastern  Ohio,  West  Virguiia,  into  Kentucky  and  Temiessee. 
m  the  latter  States  the  quality  of  the  oil  varies  so  markedly  within 
short  distances  that  the  pro<uict  frequently  resembles  the  sulphur 
oils  of  the  Lima-Indiana  Hold. 

Lima^rhdiana  JieM. — The  Liuia-Iiidiana  lield  yields  oil  with  suffi- 
cient sulphur  to  require  special  treatment  for  its  elimination.  Like 
the  Appalachian  oil  it  yields  paraffin  wax.  The  field  includes  the 
northwestern  part  of  Ohio  and  a  strip  in  the  middle  of  Indiana.  The 
Illinois  field  is  no  longer  included. 

lUinois  field. — It  was  stated  in  the  report  for  1906  that  there  was 
doubt  as  to  the  advisabiUty  of  including  the  Illinois  field  with  the 
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limft-BidiAna,  because  the  oil  Is  produced  from  a  different  geolo^^ic 
boriion.  The  examinati  n  i  the  oil  con&ms  the  necessity  of  mak- 
ing this  a  separate  field.  The  oil  contains  less  sulphur,  much  of  it 
bemg  refin('(l  witliont  special  treatment.  On  the  other  hand,  •^otne 
of  it  contains  a^ipiiuit  as  well  as  paraffin.  The  oils  vary  withni  wide 
limits  in  gravity  and  distillation  products.  The  oil  comes  chiefly  from 
a  narrow  field  m  southeastern  Illinois  near  the  Indiana  line,  though 
much  drilling  is  in  progress  over  the  State  by  which  small  isolated  pools 
have  developed 

Mid-Cantint  lit  yield.  T\u'  oils  of  the  Mid-C\mtinent  field  show  con- 
siderahle  variation.  Many  contain  both  asphalt  and  paraiiin,  espe- 
cially in  Kansas.  The  fielcl  includes  southeastern  Kansas,  Oklahoma, 
and  northern  Texas. 

Gulf  jidd. — Geographically  this  lield  in«  ludes  all  oils  in  Texas  and 
Louisiana.  The  oils  near  the  Gulf  contain  eoiisiderahle  (|uantities  of 
sulphur,  nmch  of  which  is  in  tlie  form  of  sulphuretted  liytlrogen  and 
easily  removed  by  steam  before  refining  or  use  as  fuel.  *^  Their  loca- 
tion makes  them  well  suited  for  fuel  oils,  especially  for  export.  They 
aha  yield  valuable  hihrieatin^jc  oils,  and  tlio  jrasoline  rforived  from 
them  is  a  better  solvent  than  that  from  other  fields.  Tlie  oils  of  nortii- 
em  Texas,  notably  from  Corsicana,  are  lighter  and  contain  less  sul- 
phur. Statistically  this  region  has  been  split  off  from  the  Gulf  field 
and  combine<l  for  industrial  distinction  witn  the  Mid-Continent  field. 

CaJi  foriiin  fi  M.  -The  California  oils  are  (generally  rlmract^rized  by 
much  asphalt  and  little  or  no  paradin,  hut  in  the  fiiture  a  division  of 
the  field  will  be  required  on  account  of  the  mcreased  yield  of  oUs  of 
lighter  grade  from  the  Santa  Maria  district  and  probably  from  the 
^nterey  district  also,  and  the  suitability  of  these  oils  for  the  uicroased 
demand  for  refining. 

Other  fields.  Small  quantities  of  oil  have  been  produced  for  many 
years  in  Wyoming,  Colorado,  Missouri,  and  Micnigan.  A  map  of 
the  occurrence  of  oil  indicates  its  presence  in  several  other  States — 
Montana,  Washington,  and  western  Oregon,  and,  lat(lv,  eastern 
Oregon,  Idaho,  and  Nevada.  During  1907  a  small  field  of  heav^  oil 
was  developed  in  southwestern  Utah.  Of  all  these,  Wyoming  gives 
most  promise  for  the  future. 

FIBI^D  INVB8TIOATIONS  IN  S907  AND  1908. 

Duriin'  the  vear  1907  tiie  wt>rk  in  the  various  oil  fields  by  members 
of  the  United  States  Geological  Survey  was  carried  forward  much 
more  actively  than  at  any  previous  time.    In  California  Mr.  Ralph 

Arnold,  assisted  by  Mr.  Kobert  Anderson,  extended  the  general  inves- 
tigations whieh  they  have  h^d  ifi  progress  to  the  Coalinga  held.  In 
Wyoming  Messrs.  C.  W.  Wasliijurne  and  Doune  Winchester  investi- 
gated the  occurrence  of  oil  and  natural  gas  in  the  Bi^hom  field. 
Sir.  H.  S.  Gale  examined  the  geology  of  the  Rangely  oil  field  in  Colo- 
rado. Mr.  G.  B.  Richardson  investigated  the  new  oerurrence  of  oil 
in  Vir<;in  City.  I  tah.  In  eoimection  with  cooperative  work  with 
the  State  Survey  of  Peniisyivunia,  Mr.  M.  J.  Munn  studied  the  Clarion 
quadraii^i^ ,  Clarion  Count\',  also  the  Carnegie  and  Sewickleyquad- 
Tangles,  and  Mr.  Charies  Butts  studied  the  oil  fields  of  the  Wanen 
quadrangle,  Pennsylvania. 

S1S06— Jf  B  lOOT,  FT  2  2i 


Digitized  by  Gopgle 


854  MINBRAli  BEtiOUBCES. 

As  the  result  in  part  of  the  field  work  <tf  leoent  yem,  the  United 
States  Geological  Survey  has  published  the  foUowing  buUetins  bearing 
on  the  oil  aieas  of  the  countiy: 

BuUetins  Uaritig  on  Hht  oU  JUlds  of  the  United  States,  published  by  the  United  Slates 

(hoiogioal  Survey,  1904^1908, 

238.  Economir  geology  of  the  lola  quadrangle,  Kansas,  by  G.  I.  Adams,  Ensmvui 

Haworth,  and  W.  R.  Crane.  1904. 
250.  The  petroleum  iieMs  of  the  Pacific  coast  of  Alaska,  with  an  account  of  the  Bering 

River  coal  de[x)6iU'^,  by  6.  C.  Ifartin.  1906. 
2M.  Hineial  renourceM  at  the  Elden  Ridge  quadnni^  Pennflyhnmia,  by  R.  W. 

Stone.  1905. 

265.  Geology  of  the  Boulder  district,  Colorado,  by  N.  M.  Fenneman.  1905. 

279.  Mineral  rr.'^)iir(  es  of  the  Kittanningaod  Rural  Valley  quadrangles,  Pennoylvuiia, 

by  CharloH  Hutte.  llKKi. 
282.  Oil  fieldt^  of  the  Texas- Louisiana  Gulf  Coa^dal  Plain,  bv  N.  M.  Fenneman.  1906. 
286.  Economic  geology  of  the  Beaver  quadrangle,  'Pennsylvania,  by  L.  U.  Woolsey. 

1906. 

296.  Econuniic  geoloRV  of  the  Independence  quadnngle,  KanMB,  by  F.  G.  Schrader 

and  Erasmus  Haworth.  1907. 
300.  Economic  geologv  of  the  Amity  quadrangle  in  Eastern  Washington  (V)unty, 

Pa.,  bv  F.  C,  (iapp.  1907. 
304.  OilaudgaafieldsofGreeneCounty,  Pa.,  by  B.  W.  Stone  and  F.  G.  Clapp.  1907. 
909.  The  Santa  Clara  Valley,  Puente  Hills,  and  Loe  Angeles  oil  districts,  southern 

(\ilifornia,  by  G.  II.  Fldridpe  aiid  Ralph  .\rnold.  lfM)7. 

817.  Preliminary  report  on  the  banta  Maria  oil  district,  Sauta  Barbara  County,  Cal., 

by  Ralph  Arnold  and  Robert  Anderson.  1907. 

818.  Geology  of  oil  and  gas  fields  in  Steubenville,  Hurgettj'to'wn,  and  (^'laypville  quad- 

rangles, Ohio,  West  Virginia,  and  Pennsvlvania,  by  W.  T.  Uriswold  and  M.  J. 
Munn.  15)07. 

321.  Goolo^'v  and  Oil  Resources  of  Sununerland  district,  Santa  Barbara  County,  Cal., 

bv  lialph  Arnold.  1907. 

322.  Geology,  Oil  Resource.s  of  Santa  Maria  Oil  District,  Santa  Baritaca  Ooonty,  ObL, 

by  Ralph  Arnold  and  Rol>ert  Anderson.  1907. 
340-F.  Investigations  relating  to  petroleum  and  natural  gas  in  1907,  by  Ralph  Arnold, 

G.  B.  Richardson,  C.  W.  Wa^hburne.  and  A.  R.  Schultz.  1908. 
346.  Structure  of  the  Berea  oil  sand  in  the  Flushing  quadrangle,  by  W.  T.  Griswold. 

1906. 

350.  Geology  of  the  Rangcly  oil  district .  Colorado,  by  H.  S.  Gale.  1908. 
357.  Geology  and  oil  resources  of  the  Coaliuga  oil  district,  Fresno  and  Kings  counties, 
Cal.,  by  Ralph  Arnold  and  Robert  Andenson.   [Preliminary  report. J 

Preliminary  announcement  of  the  results  obtained  in  the  field  exam- 
inations of  1907  are  contained  in  Bulletin  340,  and  the  portions  refer- 
ring to  oil  have  been  published  as  Section  F,  which  contains  the  fol- 
lowint^  chiiptors:  Minor  rniich  oil  fi<'!<l,  Contra  Costa  County,  Cal.,  by 
Ralph  Arnold;  Peti oleum  in  soutliern  Utah,  by  G.  B.  Richardson; 
Gas  fields  of  the  Bighorn  basin,  Wyoming,  by  C.  W.  Washburne; 
Labarge  oil  field,  central  Uinta  County,  Wyo.,  by  A.  R.  Schultz. 

Durmg  the  field  season  of  1908  the  following  mvestigations  in  the 
oil  regions  will  be  {'arried  on.  Mr.  Ralph  Arnold  will  continue  the 
investi|i:ation  of  tlie  California  oil  fields.  Messrs.  J.  A.  TafT  and  W.  J. 
Reed  will  begin  comprehensive  studies  of  the  Mid-Continent  field. 
Mr.  G.  H.  Ashley,  with  Mr.  M.  J.  Munn,  will  include  an  examination 
of  the  conditions  of  occurrence  of  oil  in  studying  the  Fozbuij^  (luad- 
rangle,  Pennsylvanifi.  Mr.  A.  C.  Veatch  will  make  a  prelimmnry 
examination  of  the  oil  pools  at  Belle  Tsle  and  of  the  Caddo  field  in 
Louisiana.  In  Colorado  Mr.  C.  W.  Washburne  will,  in  mapping  the 
coals  of  the  Florence  field,  examine  (he  conditions  of  occurrence  of 
oil  in  that  locality,  and  Mr.  Qeoige  G.  Martin  will  do  similar  work  in 
the  Boulder  field. 
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PRODUCTION  BY  FIELDS. 

Tn  the  following  tables  the  production  is  grouped  hj  the  oil  fields 
destribetl  ttbove.  They  show  also  the  comparative  value  of  each 
kind  of  oil  and  give  a  summary  statement  of  the  activity  in  oil-well 
drilling  in  1907.  It  is  interesting  to  note  the  reTene  or  Activity  in 
the  Lima-Indiana  field,  where  4,580  wells  were  not  only  abandoned, 
but  in  the  majority  of  cases  the  casings  were  pulled  out  for  transfer 
to  Illinois  and  other  productive  fields. 


Production  of  petroleum  in  the  United  States,  190t-1907,  by  JieUb,  in  barrel*. 
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or  decreete,  in  barrete. 
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26,342.137 
1.3.121.094 
24,2X1,973 
4»i.840,207 
10,410,200 
30,748,375 
345.100 

K.  <  1.T 

2:».  2»i 

Lima-lndlonH   

ir.rj^i.wii 

4,397,050 
22,838,553 
20.527,530 
33.008.  SOB 
330.003 

4,ija,567 

lUtnoii  

19. 884,923 
24.009.714 

452.23 
105.14 

Mid-Continent  

Ottlf  

4,117,231 

80.06 

OmerniA  

f>,«j4§,777 
0.108 

30.00 
2.71 

126.403,080 

l«8,0B5.3tt 

30.081.300 

31.307 

Quantity^  total  value,  and  prire  per  barrel  received  at  vdle  hie  crude  petroleum  produced 
in  the  tlniied  StaUe  in  J906  and  1907,  by/Uldi, 


1006. 

1807. 

QiumUt^  In 

Value. 

Piloe 
per 
barrel. 

Quantlt/,  in 
tMtfrdo. 

Value. 

Price 
par 
barrel. 

Uld-ConttMBk  

Califorate.  

Ottwr  

Total  

27,741.472 
17.554,061 
4,397,0.'iO 
22.838..T.W 
20,527,520 
33.0H8.598 
336.082 

»4.<,t)33,fi01 
15.927.707 
3.274,818 
10,.^'^8.740 
9.382.874 
9,  .Vvt,4:<f) 

.!i;i,o*v) 

81.573 
.907 
.745 
.453 

.  4.^7 
2H9 

.tm 

25. 312, 137 
121,(194 
24, 2.>1 ,  (173 
)ti.S4li,2'.7 
10, 4iU,2V9 
39,748.375 
345. 190 

843,766,680 
11,962, 410 

lfi,4,T2.947 
lt*,J(Mj,235 
13.743,319 
14,699,956 
301,196 

81.727 

.912 

.677 

.4098 

.837 

.3608 

.8725+ 

12(>,4a3,9aG 

92,  444.  735 

.731 

lWi,095,335 

120,106,749  1  .723 
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Deliveries  of  crude  petroleum  in  the  United  States  and  purposetfor  tohkh  shipped  in  1907, 


Field. 

Total  ship- 

Delivered for— 

ments  In 
lony 

—  ■ 

FM. 

.M,«)9,4ti4 
17,.il7,or>l 
11,I4;4,5(>3 
2H, 542, 475 
5,902,861 
17,091,  HM 
3e,748,375 

5l,StVl,559 
17,:»)7,tllM 
10,92U,UI 
28,080,424 
119,247 
7,54H,080 
(120,063,779 
»8,871 

9,' 433' 
217,432 

4:.a,0ol 

5,741,:«14 
9,542,575 
«19,0h4,596 
4,tf0 

ToUl  

172,014,023 

198,870,100 

»,0S3,110 

Other  pur> 


ft  45,005 


ft  42,290 
1,149 


1,«» 


00,804 


•  BfloaoM  of  tbe  dlffleulty  of  •ooomto  Mpamtioii  tbe  flgurea  Id  this  teble  and  In  eevefal  folloiHng 
tBl)le«M«Clv«ab]rnpldsand8uteelnet«Mlof  by  fields  nlone. 
ft  Lnbilefttlng. 

'by  railroads  In  this  Stele  In  1807.  and  a  total  of 


01  HUpaiMlta  W9B  o 

2,400,000  tmrmis  was  tueduiiuaklaggaa, 
*  Part  of  thla  need  for  gas  maUng. 
«  Pact  of  tlib  med  lor  foadae 


STOCKS. 


Great  efTort  was  made  to  tfiko  care  of  the  rapid  increase  in  the 
newer  fields,  hut  the  transportation  faciHtie^  were  not  equal  to  the 
development.  Stocks  therefore  increased  from  47,775,376  barrels 
in  1906  to  the  unprecedented  total  of  71,971,941  barrels  in  1907.  To 
take  care  of  this  stock,  it  was  necessary  for  the  transportation  and 
refining  interests  to  buy  the  tanks  of  producers,  in  atldition  to  huild- 
iug  air  additional  tanks  possible.  In  considering  production  and 
stocks,  this  report  does  not  include  the  quantities  in  private  pro- 
ducers' storage  which  have  not  been  measured  or  turned  over  to 
transportation  companies.  The  greatest  quantity  of  tins  oil  is  in  the 
Mid-Oontinent  field,  and  is  estimated  at  6,650|000  ))arrels. 

Stodti,  rum,  and  MpmeaU     crude  petroleum  in  (fte  UnHied  Statet  in  1907,  by  JUlds, 

in  barrels. 


FMd. 

Groeeatooka 
Deo.  SI.  1906. 

Rons  from 
wells  sold 
inl907. 

Bhlpmentatn 
1«07. 

Oroae  stocks 
Deo.  81, 1807. 

8,119,007 
o  6,793,tie2 

!,(«9,684 
22,941,034 

1,214,098 

4,55.«  aiH 
d  2,235.563 
14,240 

25,342,137 
13,121,094 
24,281,973 
45,9:«,649 
5,000,221 

I2,;c*2,e06 

e  .19,748,375 
345,100 

61,909,454 
17,317,tt">l 
11,143,5c..? 
2S, 542, 475 
5,902,861 
17,091,804 
30,748,375 
358,430 

6,528,103 
6,700,526 
15,848,085 
ft  ;{S,ti05,538 
c  301,997 
e2,141,897 
/ 1,754,845 
1,000 

Total  

47,778,878 

108,006,895 

172,014,028 

n,fln,oit 

a  Inrhidos  some  stock  In  the  Appalachian  field  which  can  not  h<>  wpflrattvl. 

ft  In  addition  It  Is  estimated  that  6,650,000  barrels  were  hdd  In  prodnoors'  storo^fe  an<l  rrflnor.s'  reserve, 
c  In  addition  It  Is  entlmatcci  that  1.200.000  barrels  were  held  in  producers'  storago  and  refiners'  reserve, 
d  Field  stocks  held  by  produoondODOttnoliidoatookalMid  bypipo4liiBooai|iadee.  wbiebainoiaitad  to 
not  lees  than  4.00O.00O  barrels. 
« 'Fbese  figures  dww  qaaatlty  of  otiido  im  fkom  tfialto  and  taaln  and  sold,  and  ^ 

/  FWd  stodks  hsld  by  pmdnaeia  only. 
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WELL  RECORD. 


The  following  table  gives  the  well  reooid  in  the  United  States  for 
1907,  by  fields: 

Wa  neordin  Oit  IMtedStaUiin  19m,  hyJIM. 


FMd. 


Appatoditw.., 
Lun»-Iiidl«iui6. 


TtOEU  

CaUiomU. 


OClMr«k. 


Total 
wells 
Dflo.  31, 
IffW. 


2,m 


8,9M 
U 
M 


41,774 


WeUa  driUed. 


OIL 


5,260 

1,300 
4,2S4 


M 

m 

8 
8 


16,828 


Gas. 


417 
II 


4B0 


Dry. 


2M 
686 
406 
81 
S76 
U 
IS 


8,1 


Total. 


7,206 
1,564 
4,939 
4,383 
100 
1,064 

aoo 

20 
8 


19,G01 


Wells 
aban- 
doned in 
1807. 


4,580 
84 


&5 
379 
02 
4 


5,064 


Total 
wella 
Dec.  31, 
1907. 


5.200 

•e.oji 

t>,888 

s,oy8 

80 

510 
8,158 
88 


88,888 


a  Figures  frnm  Oil  Cltv  Derrick. 

6  Figures  riiirtiv  Iroin'Oll  City  Derrick. 

e  States  of  Michigan.  MiMOurl.  Wyoming,  and  Utalv. 

APPAIiACHIAK  OIIi  FIEU>. 

Geology. — ^The  geological  conditions  governing  the  aocimnilation  of 
petroleum  in  this  field  have  been  described  repeatedly  in  previous 

volumes  of  this  series.  During  the  la.st  few  years  several  pools 
within  the  field  have  boon  stu(lio<l  in  detail  in  the  course  of  geologic 
mapping  by  the  United  States  Geological  Survey.  This  work  is 
being  continued,  especially  in  Pennsylvania,  in  cooperation  with  that 
State.  Among  the  bulletins  containing  the  results  of  this  work  are: 
No.  266.  Mineral  resources  of  the  Elders  Ridge  quadrangle,  Pennsyl- 
vania, by  R.  W.  Stone,  1905;  No.  270.  mneral  resources  of  the 
Kittanning  and  Rund  Valley  quadrangles,  Pennsvlvania,  by  Cliarle^j 
Butts,  1906;  No.  280.  Economic  geology  of  the  Beaver  quadrangle, 
Pennsylvania,  by  L.  H.  Woolsey,  1906;  No.  300.  £!conomic  geology 
of  the  Amity  quadrangle  in  eastern  Washington  County,  Penusyl- 
vania,  by  F."  G.  Clapp,  1907:  No.  304.  Oil  and  «;as  fields  of  Greene 
County,  Pennsylvanni,  by  R.  W.  Stone  and  F.  G.  Clapj),  1907;  and  No, 
318.  Geology  of  oil  and  gas  lipids  in  SteulxMivilie,  BurgetLstow  u,  and 
Claysville  quadrangles,  Ohio,  West  Virginia,  and  Pennsylvania,  by 
W.  T.  Griswold  and  Al.  J.  Munn,  1907. 

Character  of  (he  oils. — In  general  the  oil  is  "Pennsylvania"  grade 
and  commands  a  hijjher  price  than  any  other.  In  certain  districts 
such  as  Tioiia  and  Middle,  the  quality  cominands  a  slklit  premium 
and  this  is  true  of  certain  natural  lubricating  oils  pnxmoea  in  very 
small  quantity  at  Franklin,  Pa.,  and  in  West  Virginia.  On  the  other 
hand,  the  Kentucky  and  Tennessee  oils  are  below  Pennsylvania  grade 
and  bring  a  corrrspondinjzly  lower  piice.  In  addition  to  their  free- 
dom from  sulphur  and  asphalt  the  Appalachian  oils  have  been  usually 
found  to  consist,  to  greater  extent  thiui  any  others  known,  of  mem- 
bers of  the  paraffin  or  marsh-gas  series  of  oils,  and  while  further 
analytical  work  is  needed  to  determine  whether  this  is  entirely  true, 
there  is  no  doubt  that  these  oils  yield  the  largest  })ronortion  of  gasoline 
and  illuminating  oils  and  also  are  most  easily  refined  oy  acid  treatment. 
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PRODUCTION  OF  THE  APPALACHIAN  FIELD. 

The  followiiip:  fables  show  the  course  of  the  Appalachian  oil  pro- 
duction since  the  oil  industry  l>p?ftii.  For  the  year  1907  details  are 
given  siiow  uig  the  production  oi  each  iiioutii  m  each  State,  as  obtained 
m»in  the  statements  of  the  pipe-line  compftnies: 


Produciion,  of  the  Appalachian  ail  field  6y  State*  and  monthf  in  1907,  in  barreU. 


Month. 

I'eDHsyl- 
vaota. 

Mew  York. 

Oblo. 

West 
Viisiiiia. 

itncJ  Toa- 
nes9c«. 

Tot«i. 

Janoar>'  

S24,aSl 

100,, SS7 

.'?75,0O'2 

(if«7,2r.i 

77,o:« 

2,0*4,  XV» 

7 12,  in 

:m,2ivH 

(fl"(,tiit> 

07,9;iO 

1,  aw,  474 

Uiirrn  

S74,47s 

■Xk>,7\*} 

771, '<14 

7!',4;i8 

2,l^,,0<>2 

April  

S17,74N 

m,'Mb 

;f7,i,0:'.4 

770,274 

73,4417 

2,11®, MS 

Ma>'   - 

S7j,rv2*.> 

1(17, 

:j77,5',i;i 

K:!,5.-)4 

72,7'>; 

2,2M,S10 

m,m 

747,071 

M,120 

2,os2,;tfsrf 

July  

9(T0,(X!.'> 

812,457 

2, 24-., 920 

»42,tiO<< 

.■i>s,77:< 

7s'(,<Q0 

2,ia:.,2a6 

:Ci,72:i 

(■.<;,49;i 

2,ir21,58B 

862.44ii 

7i<,,m 

li.'),142 

779, im 

9ii,772 

;ii;i,>:(7ti 

1,947,0U 

835,lB!i7 

100,419 

382,M0 

«ff,217 

CI  ,.Vi2 

2,i»,m 

Total  

4,2l4«ni 

820,844 

Th<'  tables  followiii";  show  the  relation  of  this  pioneer  oil  field  to  the 
total  production  in  the  United  States.  They  show  also  the  j^ropor- 
tion  furnished  by  each  State  for  the  last  eight  years,  and  fluctuations 
in  the  ralue  of  the  total  product  for  the  last  three  years. 

It  is  evident  that,  while  the  ^reat  increase  from  other  fields  makes 
the  Appalachian  oils  show  rapul  decrease  in  tJieir  percentage  of  the 
whole  production,  the  actual  rate  of  decrease  in  the  field  is  much 
slower,  due  to  the  renewed  pumping  of  old  wells  as  the  price  has 
increased. 


Production  €^  petroleum  in  (he  Appdku^ian  field,  1SS9-19C7,  in  banele. 


Per 

Incicojn 

Yearly 
avei^ 
age 

priP« 
per 

banal. 

Pfr 

Incfpji.'ie 

Yearly 
aveiw 
acB 
pnoe 
per 
barmL 

Year. 

Hon. 

cent  of 
toUl 
prod  uc- 

(+)  or  de- 
crease (— ) 

from  jin^- 

Year. 

thm* 

cent  of 
total 
prodiKS 

(+  1  or  rj». 

crBaite  (— ) 
from  pre- 

tiOD. 

vioiu  year. 

• 

Uon. 

vious  year. 

'UU0a  *  «  »  ♦ 

1880  

2,000 

500,000 

100 

1884 

23,956,438 
21,533,78.1 

98.92 

+  649,6*52 
-2, 422,65:! 

ino 

+  498.666 

99.50 

1885,  , 

m.  51 

1861  

2,  ll3,G0.t 

Ml 

1,1)1  J,  (09 

.49 

1886 

26,549,827 

94.  (i) 

+5,016,042 

;7i' 

1802. . 

M) 

-f  »-13.U81 

1.05 

1887  

22,878,241 

»0.90 

— 

.  ii> 

1863 

2,611,309 

+  445,381 

3.15 

'  1888.  , 

16,041,397 

61.36 

-  5.  <.«ti.  844 

.  S7 

1864 

2,110, 100 

luu 

-  495,200 

8.06 

1889  

22,355.225 

63.67 

+  .'■),  41  ;<,><2H 

•  Wi 

1865. 

2,497,700 

100 

+  381,591 

6.50 

1890  

■■H).i)T.i/M~ 

ti.'i.  ikj 

.+  7.718,082 

.86j 

1866 

3,507,700 

100 

+  1.100,000 

3. 74 

1891,  ,.. 

35,  S4S, 7i / 

tjlV  (J3 

+  .V77f.,470 

.67 

1867 

3,347,300 

100 

-  250.400 

2.  41 

1892 

33,  432,377 

U\.  \9 

-2,  41H,  4(«) 

.651 

1868 

3,646,117 

100 

+  298,817 

3.«2J 

I8<R 

M.  7ti 

— 2,UUj,  .li!? 

.64 

1860  

4,215,000 

100 

+  b&^.f^i 

5.631 

mi  

7S:i.  424 

IC2.38 

-  682,466 

.832 

1870  

5.260,745 

100 

+  1,045, 74j 

3.86 

itiyj 

;w,  'Mi, 

&V.64 

+  177,215 

1.35 

isn  

5,205,234 

100 

-  65,5U 

4.34 

1896 

33,971.902 

55.73 

+3,010,263 

1.17 

1872  

6,290.194 

100 

+  1,087.900 

3.(i4 

1897 

35.230,271 

68.25 

+  1,268,360 

.7H 

1839.... 

9.890,786 

100 

+3,600,592 

1.83 

1898 

31,717,425 

67.29 

-3,512,846 

.91 

18?4...  . 

10,026.045 

100 

+  1.033.150 

1.17 

1899 

33,068,356 

57.94 

+  1,360,931 

1.29 

IBIS  

8,78^,514 

100 

-2,1.TO,  431 

l.Xi 

1900  

3<;.205,433 

67.05 

+3,227,077 

L3I 

isn  

9,120,069 

99.87 

+  333.156 

2.561 

1901  

.•a.018,171 

48.45 

-2,677,202 

L21 

1877 

13.337,363 

99.90 

+4,216.094 

2.42 

1902  

33,018,387 

3&07 

-1,899,384 

L39f 

187B.  . 

15,381,641 

99.90 

+2,0*4,278 

1. 19 

1903 

31,8n,248 

31.41 

—  400,889 

1.89 

1870  

19.894.288 

99.00 

+4,612,647 

1904 

31,408.«t7 

26.83 

-    149, 6K1 

!:| 

IfflO  

26,245,571 

99.K.S 

+0,351.283 

!94t 

1905  

39,306.960 

21.80 

-2,041,607 

1881  

27,.V,l,:]76 

99.  (A 

+  1,315,805 

.Wit 

1906 

27,741,473 
26,3e,137 

21.93 

-1,026,488 

1882. 

I»,  221, -201 

99.58 

+2,600,885 

.7Si 

1907 

1&.26 

-2,399,335 

L74] 

1883 

23,306,776 

90.39 

-0,914.486 

1.051 
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In  the  following  table  is  ^vf^n  ihc'  production  of  the  Appalachian 
field,  by  States,  from  1900  to  11)07,  inclusive: 

ProdueHon  <^panUum  in  tht  AppalaManJidd,  1900-19(fft     SMet,  In  harrdt. 


T«ur. 

ruuusylvanla 
and 
New  York. 

WMtVliBliite. 

15,105,675 
14. 177, 126 
13,513,345 
12,809.305 
12.(V44,fl86 
11.57S,  110 
10,U0,996 
0,  COS,  206 

SontlMutAm 
OMo. 

TotaL 

1107  

H.  SSO.  127 

I. %831,M6 
13. 183.610 
12.518.134 
!2.2rW,  021". 
11.:>.'V4.7T7 
11,500,410 
11,2U,€0B 

5,478,372 
5.471,790 
5, 136,  GOl 
5,586,433 

5.  .W,  .571 

s.oio.rjo 
4,006^579 

^2i4^an 

60,250 
137.250 
185,331 
554.286 
(M.  2»4 
1,217.  :U7 
1,213,548 
800,844 

36,205,41 
33,618,171 
32,018,%7 
31,558,248 

m.4m,m 

i.'9,3iid,9flD 
27,741.401 
25,80,187 

In  the  following  table  is  shown  the  production  of  the  Appalachian 

field,  by  Statos,  in  the  yoar^  1006  and  1907,  with  the  incrojuso  and 
decrease  for  each  St  ate  and  the  percentage  of  increase  or  decrease  as 
compared  with  the  previous  year : 


Ptodudim     petndeum  in  the  Appalachian  fuld  in  innn  and  IWl,  by  BtaUt^  thawing 

irureasr  or  decrease,  in  ban  cU. 


8tot«* 

PndimCioik 

DeOVBMB. 

1908. 

1907. 

Inofwue. 

1,243.617 

1(1.  i.'V'. 
10,  I'JII.  Hi.'") 
4,  MK'..  ,',7'.i 

1.212.300 

31,217 

2.'i7,  587 
l.lTio.lvW 

im,  is,s 

3U2, 704 

2.61 

'2.51 
lU.  13 
14.  11 

m 

West  Virglniii  

4,214,391 
820,844 

SotJthfuistern  Ohio  

Kentucky  and  Tennesaee  

Tot*l  



27,741,4?^ 

25,342,137 

2,399,335 

8.65 



In  the  following  table  is  given  the  quantity,  value,  and  price  per 
barrel  of  the  oil  produced  in  the  Appalachian  field  during  the  years 
1906  and  1907,  by  Statee: 

QuarUiLy  and  vdlut  ol  tfiUt  cfcntdA  pdroleun  produetd  m  iti6  Afpatadnanfidd  in  J90$ 

and  1907 1  by  Stakt. 


1M)6. 

1907. 

In  barrel*. 

Price  per 
barrel. 

QuRiUity 
in  barrels. 

Value. 

Price  per 
barrel. 

Naur  York  

1,243,517 
10,256,893 
10,120,935 
4,906,579 
1,213, 6A 

11,995,337 
16,5e($,943 
16,170.293 
7,889,359 
1,081,629 

SI.  605 
1.618 
1.508 
1.506 
.860 

1,212,300 
9,099.306 
9,005,296 
4^814,391 
800^844 

82, 127,748 
17.679.706 
15.852.438 
7,344,408 

81.788 
L788 
L748 
1.748 
1.8108 

87.741,472 

48,688,601 

1.873 

88^848,187 

48,706^686 

1.787 
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FroductUm  and  wdue  o/  crude  petroleum  in  the  AppaladmnJ^  190&-19Qf7t  in  harrd». 


MMCbbnig,  Ohio. 

Quantity. 

Valiw. 

Qmntity. 

Value. 

Quantity. 

Value. 

1906  

1907  

10,437, 196 
10,250,898 
9,999,306 

$14,653,278 
lt>,50A,943 
17,579,706 

1,117,&S2 
1,243,517 
1,212,300 

Si,  557,  too 
1,995,377 
2, 127,748 

5, 01 

4,»CK.,57'J 
4,214,391 

K'l,  W2..<«5 
7,.MSi.;j5© 
7,344,408 

Ymx. 

Kentoclcy-TenneMee. 

VaftVligbila. 

TotaL 

Qoaatlty. 

Quantity. 

Valoe. 

Quantity. 

ValDB. 

1906  

1907  

1.217,337 

i,2i;j,i4,s 

&2U,844 

1943,211 

1,031,629 
862,396 

ii.^rs.  110 
10, 1'.i),  yLt5 

9,095,296 

iKi.m.a-ii 
Hi,  170, '.ft*:} 
16,t»52,428 

29.  W,. 

27.7-11.471.' 

25,342,137 

$40, 27ft,  raj 

-tl,  i  wti.  (iOl 
43, 7ti6, 686 

In  the  two  following  tablcis  are  ^ivexi  tiie  production  of  crude 
petroleum  in  the  Appalachian  oil  field  from  1902  to  1907,  the  first 
by  months  and  the  second  days. 

Thesp  tablos  aro  valuable  m  so  mucli  as  they  show  what  months  of 
each  verti"  niadc  the  highest  average  production,  and  also  for  the 
coiiiDaiiaon  of  the  average  daily  records  of  previous  years  with  the 
proauotion  as  reported  by  the  press  each  day. 


Prodwctifm  of  crude  petroleum  in  the  AppaUulmn  oil  Jield,  1902-1907 ^  by  numths  arui 

years,  tnterreb. 


Ifonth. 

1908. 

1B04. 

IfiOB. 

1908. 

1907. 

January  

2,(.ll,S4.'; 

2.726,634 

2,377,630 

2,368, IS6 

2,.H4'i,.i4ti 

2,353,281 

2,2m.  922 

2.2(i7,tKV;i 

2,070,  728 

1,938.474 

2,  104 

2,759,807 

2.719.SH7 

2.».S.0,  .>is 

2,3U7,»i01 

2, 186,  Off2 

liay  

2,664,668 

2,691,«{1 

2,  224 

2,  u:^.  H  A 

2,326.650 

2,m. 

2, 759.  717 

2,«ftl.58*k 

2,  741,Sivl 

2,  (>S6, 82a 

2,  iTd.  788 

2,2.'i4.slO 

June  

2,568,349 

2.7:11.7-22 

2,700,030 

2,570,383 

2,383,010 

2,  LIS2,  iis.l 

July  

2,825,398 

2,  7iiH,3tei 

2,607,037 

2, 434,  710 

2,406,  191 

2,245,U2U 

2,728,825 

2,628,708 

2.822,017 

2. 623, 737 

2,437,028 

2,156,226 

Septeml)er  

2, 709, 0(jO 

2,633,513 

2,068,124 

2,358.897 

2, 198,899 

2,021,582 

October  

2,8«).5W» 

2.664,422 

2,606,321 

2,376,013 

2.329,121 

2, 138, 180 

2,609,453 

2,374,373 

2,558,764 

2.268,847 

2, 180,  m 

1,947,011 

3,70^371 

8»6M»«t8 

8,«ao»7-io 

2.442,000 

2. 191, 818 

8,188,075 

Total  

jB,  018, 287 

81,5BB»21B 

8I,«S,S67 

20.366.980 

27,741,433 

8i^848,187 

Average  dail^  produriion  of  cnuie  juirojcnu  in  th,-  Aiifxtladtian  oil  field  each  month, 

1902-11)07,  by  vionths  and  years,  in  barrdt. 


Month. 

1908. 

1908. 

1904. 

190S. 

1998. 

1807. 

JaaHflJT  

84,3£D 

87,950 

76,098 

76.  .193 

75^888 

66,608 

80.482 

84,040 

79, 135 

78.845 

73.965 

60,281 

Marah...  

84,810 

88,020 

87,738 

86,630 

77,342 

70.519 

SH.  H^> 

89,  n4 

80.641 

81,505 

77. 5M 

72.317 

H9, 02;$ 

84.'.,  503 

88. 512 

86,640 

79,798 

72.rJO 

Wi,  612 

91,057 

90.0<)1 

86,079 

79.  4:m 

69.  413 

91.142 

88,978 

87,001 

78,539 

77. 019 

72.  449 

88.027 

84,797 

91,  a« 

81.411 

78.014 

09, 52:t 

92.302 

87,784 

88,937 

78,6.10 

7.1.297 

67. 

92.274 

85,949 

84.075 

76,  m< 

73.  i;« 

to,'J74 

86,eS2 

79.140 

85,292 

7&,m 

?i,083 

04,903 

87.370 

88,  «B 

84,640 

70,667 

88,970 

87,728 

86,461 

85,816 

80^457 

76^004 

89,490 
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PIPB.LINB  STATISTICS  IN  THB  APPALACHIAN  FIELD. 

The  pipe-line  runs  furnish  the  siuiplest  data  for  gaging  the  relative 

{>roduction  month  by  month,  and  they  are  given  ror  1907  in  the  fol- 
owin^  table  for  the  principal  lines  in  tnis  field,  together  with  tables  of 
tlie  ])i{)o-line  shipments  and  of  the  stocks  held  by  these  lines  for  the 
same  period: 


JHpe4ine  rvnt  in  the  Appaladdan  oUJIdd  tn  1907,     Una  and  monOu,  in  barreU. 


Ifonth. 

National 
TraoBlt. 

Bank*. 

Ttdawatar. 

l*roduo«*s 
and 

Kmery. 

February  

March  

Muv  

Jiitue...  

July  

Tfltel  

387,037 
344,066 

4(^,<JUj 

409.915 
378,780 

383.420 
366.991 
393,967 
167,034 
881,639 

717,311 
715, 1« 
764,774 

6i*5,  G4S 

<0U, D05 

728,455 
683,467 
708.202 
644,699 
751,138 

175,  m 

159,417 
179.;i*>f( 
179,  ys2 
1W,975 
lbtt,784 

AJO,  4  f  II 

178,203 
168, 14» 
174,887 

1M.431 
169,363 

134, S57 
119,091 
144,3(^2 

I3j>;,ai8 

1.39,317 
136, 359 
l«>v,  DUU 

134,975 
130,138 
134,  OSM 
128,788 
135,857 

224,4-'i2 
212,213 
24.S,  154 
250,ii7iS 
246,668 
222,240 

233,200 
203, 30S 
216,393 
194,  49H 

20»-.,5ll 

24,290 
23.665 
26,541 
26,068 
26,520 
25.669 
2»i,  265 
2£t,fiK5 
24,612 
36.600 
25,098 
26,  SB 

4,619,223 

8,458,235 

2, 102, 197 

1,614.954 

2,684,678 

307.621 

IKintli. 

Cumber* 

Buokogre 
Mackabitcs. 

New  York 
Tnarit. 

Other  pips 
UaMk 

FrankUn. 

TMaL 

Miirfh  

July  

Augiut  

Oftolier  

Total  

70, 757 
63,010 
74.058 

r,;.,.':.i 
<>7, 

.'.X,  7.';7 

6<i,  r-ifj 
fii,74:. 

67,075 
57.488 

250, 1U8 
230,478 

229,008 
'.'4<I,<JI>.S 
-•ol,7«i 
240,408 
r,2.319 
i-Vi,  142 
2:il,242 

219.  t;« 
288.981 

25,569 
21,890 
25,327 
24,682 

26,. "WS 

23,  Xi\> 
24,7'Js 

24,  .vrj 
22.S71 
•25,(kS(l 
21. 

»,an 

124,117 
114,400 
128,466 
122,826 
131.374 
127,  Xi4 
I31,:>42 
1.32,790 
127,186 
144.976 
130,644 
148,458 

2, 475 
1,72«1 
4..V2(i 
3,713 
4,  IbH 
3,567 
4. 181 
3,222 
3.689 
2.937 
4,009 
5,797 

2.«M,85S 

1,  y;5.s,  474 

2,  l»6,U92 
2, 169,518 
2.254,810 
2,0M2,3S5 
2, 245,  \UU 
2,156,226 
2,021.582 
2. 13.S,  1S9 
1.947,011 

138, 075 

764,  GSS 

UHE.81S 

4%  on 

35, 80,157 

Digrtized  by  Google 


86d  MINBBAL  BBSOUBGEB. 

Pipe-line  shipmmts  in  Ute  Appaiachuin  oil  Juki  in  iy07,  by  line^  and  months,  vn  barrels. 


Month. 

National 
Transit. 

Eureka. 

Southwest. 

Tidewater. 

I'roclui"ers 

tuxd 
Refiners. 

^44,010 

218^04 
888,879 
888,780 
327,429 

226,652 
228.247 

203.227 

■-'49,890 
2:^5,907 
220,3fiO 

Emery. 

New  York 
Transit. 

Xtrch  

^::::= 

Till* 

August.......... 

September....... 

October  

November  

December  

ltUM,OU 
1,MS,78Q 

1,147,269 

i,  mFy,'^%6 

1,600,144 
1,724,998 
1,624,908 
1,673,037 
1,563,364 

o4,0UI 
42,709 
71, 897 
90,716 
93,244 
74,575 

7ft  177 

79.332 
66,265 
68,108 
93,488 
101, 133 

70. J7V 
63,771 
62,316 
78,887 
74,473 
65,847 

A7  lAft 

72,  tuO 
67,40t) 

f>~.:m 

ti?.  640 
67,028 

OKI  noo 

888,688 
262,343 
818,101 
2S5,124 

231.390 

9ni  7B0 

1S5.761 
IfiT.  J-IS 
2ti(l.  I'vVi 
2:1s,  fW) 
229.767 

18,897 
24,067 
27,981 
28,907 

25,229 
26,903 
25,604 
26,851 

25.079 
24.  SKI 
2,S,  0S2 

1,297, 141 
1,257,817 
1,417,081 
1,532,888 
1,774,988 
1,518.540 

It  «XbiSt  4o>3 

1.527,708 
1,454,605 

1,444,  11^ 
l..V}4,.S41 
1,462,  <07 

16,390,303 

941,543 

819,254 

2.753.736 

2,728,251  1  309,342 

17,545,612 

Honth. 

Cumber- 
land. 

Buckeye 
Macksbiirg. 

Franklin. 

Other  pipe 
Unee-o 

Total. 

January  

•ID.  071 

30.859 
24. 9» 
23,47* 

33,958 
20,009 
26,896 
16,997 
5,641 
6,709 

6,m 

EfiO  ARJ 

aao,  UM 
480,335 
464,971 
476,057 
572,411 
533,006 
628.630 
683,513 
562,013 
632,344 

fiai.sH 

888,108 

loo, 40U 

151,842 
162,214 
134,638 
166,829 
138, 146 
188, 616 
188,198 
151,349 
171,664 
ia8,88» 
148,181 

10,898 
7,429 

129, 708 
129,793 
129,708 
120.708 

4,113.520 

3,  :M,  735 
3,895,012 

4.  ofQ.  sn 

February........ 

March  

6,080 
3,868 
4,180 
2,4.12 
3,208 
4,804 
4,808 
6,841 
6,081 
1,478 
%«88 

April  

May  

129,708  i  4,609,341 
129.703  1     4. 113.748 

Julj  

Auiut  

124 
4,881 

129,793 
129,708 
129,793 
129.793 
139^798 
138,788 

4,479,468 
4,665,168 
4,881,888 
4,888^815 
4k 888, 998 
4,681,381 

OctOtWT' ........  • 

DMMOlMr.  ....... 

Total  

170 
8,138 
8l089 

M4,MB 

6,700,883 

i.m,m 

4Sk4S8 

40^818 

1,867,812 

61,988l484 

a  Averaged. 


Qrou  8to«b  hM  Ay  P^P*  fww*  t»  1h$  Appalwh  ian  oUfidd  at  dote  ttf  each  month  in  1907, 

tn  barnls. 


National 


Bnmka. 


South- 


Pro- 
ducers 
and  Re- 
finers. 


Emery. 


New  York 
Timiuit. 


3$mmry  

JMmwj.... 
Kwoh....... 

April  

May  

June  

July  

August  

.September... 
Oclobur...... 

MoveiDber... 


Month. 


l,188;m 
l,Q88v844 

1,154,430 

1,116.600 
1,129,894 
1,145, 521 
1.171.312 
1.186,306 
1 ,  fXVi,  307 

1,  uy,  m 
000,309 
1,081,893 


884,150 
1,007,381 
1.187.366 
1,174,488 

1.279,796 
1,200,786  I 

i,:«o.  146 

l.'J'.iS,  427 
1,317.410 
l,2oS,  151 
1,263,385  i 
1,138^815 


461,490 
474,779 
576,168 
883,917 

564,123 
532,284 
599,513 
617,293 

825,3.30 

743,676 
981,448 


386,188 
877,887 
80S.1U 
834,308 

343,448 

339,086 
336,950 
366,932 

340.  .103 

276.407 
888^818 


18,437 
18,088 

19,966 
18,044 
14,658 
15,098 

t4,4.VJ 
14,  MO 

12,  ;vr2 

13,  s:5i 

14,117 
4^368 


8,083,888 
1,840,619 

1.909.860 

1,603,976 
1,208,577 
1,269,546 
1,191,525 

i.wi.oao 

1,  170,  l  l-'j 
1, 139,  .Ml 
985,637 
801,188 


SoutbRU 


January. . 
February . 

Maroh  

ADril  

wkf  

JUtIB  

July  

AngiiM..., 
Septaoitar 

OctOtijBT... 


413.006 
376.746 
364,670 
467,991 
366,068 
881.A39 
72«i,8W 
721,22.') 
593,672 
617,779 
686,438 
478^874 


05.402 
77,226 
64,616 
77.742 
62,692 
74,764 
74.846 
82,250 
80,034 
61,548 
88,862 
86.888 


NortlMn. 


1.625, 979 
1,572.415 
1,457,351 
1,419.225 
1.219, 157 
1.031,850 
993,833 
961,960 
740,876 
788,835 
788,884 
88a»l» 


UnMed 
SUtea. 


77,502 
81,035 
83.396 
88,366 
85,522 
89,035 
75.  .355 
67,021 
63.833 
62,668 
68.557 
72,295 


Buckeye  i.„_fc, 
Marki- 


298.954 
283, 912 
297,010 
277,682 
286.764 
279^549 
278,943 
241,631 
248,476 
228.097 
227,394 


24,739 
19.306 
23,235 
26.;i27 
29.964 
32,883 
36,608 
34,612 
37.788 
40,277 
35,794 
36.425 


Other 
lines. 


17.318  ;  6,838,181 
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PRICES  OF  APPALACHIAN  OIL. 

The  Seep  Purchasing  Ageiu-v  publisiics  each  day  the  price  it  U 
willing  to  pay  for  each  grade  of  oil.  The  sipriificant  price  is  that  for 
"Pennsylvania"  fprade,  as  this  covers  hy  far  thf  firoater  part  of  the 
Appalachian  product.  The  course  of  prices  is  sliown  below.  The 
fluctuations  in  price  have  frequently  produced  higher  maximum 
prices^  but  the  minimum  price  remained  higher  in  l§07  than  in  any 
year  smce  1872. 

Range  of  prv  »  s  paid  hy  the  Step  PvnAaaing  Agency  for  light  crude  petnikum  pndmid 
in  the  A  >  n  Ynrk.  Ohio.  Pcnntjfhtmia,  mUd  WeH  Vtrginiia  cU  regiom  Aaing  1906  and 

1907,  per  burrd  0/  4^  gallons. 


Ttonft, 

Pa. 

I'ennayl- 
vania. 

Second 

aond,  Pa. 

Corning, 

Ohio. 

Nevca»- 

tle.Ohio. 

Butler 
and 
KIchland. 

Cabell, 
W.  Va. 

I1.«S 

n.» 

«.» 

tl.W 

11.36 

61.78 

6L18 

1. 71 

L61 

l.«l 

l.iS 

1.88 

1.81 

1.21 

1.74 

LM 

1.M 

1.16 

1.41 

1.84 

1.M 

Ji&yS  

L71 

LAI 

Ltt 

1.U 

LK 

1.81 

Lai 

I.«B 

LH 

l.» 

LIO 

l.» 

L7S 

LIB 

1.08 

1.68 

1.68 

1.10 

1.  ;t,^) 

1.78 

1.18 

February  11 

1.73 

l.M 

1.63 

1.12 

1.37 

1.7K 

1.20 

1.78 

1.08 

t.C8 

1.  H 

1.39 

1.78 

1.22 

March  13.... 

1.78 

1.78 

1.78 

1. 14 

1.39 

1.78 

1.22 

1.78 

1.7K 

1.78 

1.14 

1.22 

1.78 

1.22 

Jmwl  

1.78 

..» 

1.14 

1.22 

1.78 

In  tlip  following:;  ta}>lo  is  jjivpn  the  averftj^p  priro  per  niontfi  of  t  lie 
dillerent  hglit  oila  of  >iew  York,  Pennsylvania,  Ohio,  and  West  Vir- 
ginia during  the  years  1906  and  1907: 

Average  monthly  price*  <^  Aipipaiaekwii  crude  peStroUmm  tn  190&  and  19€7t  ptr  barrd. 


Koath. 


Janunry . . . 
Fel>ruai7,. 
March. .... 

April  

May  

June  

July  

AugU'st . . .. 

Oftofxsr . .  . 

Decemlx'r . 


Average . 


January . 
FebniHry 
Miirdi, 


iw. 


vanlA. 


tl.«8 

I  <N 

1, 

1  71 
I,  7  1 
I,  7^' 
I  '►^ 
I  '..-^ 
l.iid  I 
!.(» 
!  flS  I 


1.71' 
1.70|j 

1.78  : 

1.78  . 
1.78  ) 
1.78  i 
1.78  [ 

I,  7<5  ' 
L  7S. 
1.78 
1.78 


«1.» 


Butler 
and 
Rloliluid. 


Ohio. 


tto,Ohlo.  I 


cabeU, 


1.  M|J 
1 
1 
1 
1 
1 
1 


'.-I 

1.68  I 


tL78 

1.  7S 
I.  7.S 

I.  VI 
1.  M 
1  V,i 
S 


$1 


1.  ,>yl 


I 

I  7s 

1,  r.'i 

L78 

1,  7S 


1  i.lj 

l.?2i 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 


1.78 
1.78 
1.78 
1.78 
L76 
1.78 
1.78 
K7B 
1.78 
t78 
1.78 
L78 


1.741  tn 


111 

1.  10 

1.  lu 
!.  l.>< 
1.  li> 
1.  ir> 
1. 1:>5 
I.  tij 
I.  Ill 
1,  10 
1.  to 
\.  U) 


1.10 

iiisl 

1. 14 
1.14 
1.14 
1.14 

1.14 
1.14 
l.H 
1.14 
1. 14 

1. 13||  1.261 


91.  18 

1.  Is 
1.  Ih 
1. 11)1 
1-24 
1.  J4 
1.  J3» 
1.  18 
I  18 
1.  IS 
1.  18 

1.  l.N 


1. 1»2 

1.18 

I.IM 

L2ll 

1.22 

L2S 

1.32 

1.32 

1.32 

1.32 

1.32 

1.32 

1.33 

1.271 
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MINERAL  RB80UBCE8. 


The  averatjo  monthly  and  yearlv  prices  per  barrel  of  the  crude 
petroleum  in  the  Appalacliian  fieUl  for  the  years  1902-11)07  are  given 
in  the  following  table: 

Monthly  and  yearly  average  prices  of  pipe-line  eertificata  of  Penngylvania  crude  petroleum 

at  welU  in  daily  vmrkel,  1902-1907,  per  barrel. 


Ymx, 

Jan. 

Feb. 

Mar. 

SI.  15 

SI.  15 

SI.  15 

1.60 

1.50 

1.85 

1.82 

1.72j 

190^  • 

1.431 

1.3» 

1.38| 

lOOO  ■•••••«•••«••• 

1.58 

1.58 

1.58 

]>90V*  #«•■••••••••• 

1.S6 

l.61i 

1.72i 

SI.  17}  SI. 20  ,S1.20i  S1.22 


1.51  1..MJ 


l.fiO 


1.72»i  \.6rA  1.62  1.58! 
1.38II  1.32}  \.-2Si  1.27 
1.58  I  1.601  1.64  ;  1.64 
  1.78  1.78  1.78 


1.52i 
1.52 
1.27 


Aug. 

Sept. 

Oct. 

Not. 

Dec. 

SI.  22 

SI.  22 

S1.28J 

S1.38i 

SI.  49 

1.56 

1.57i 

l.tifsi 

I.7KJ 

1.881 

l.V) 

l.53| 

1..% 

i..wi 

1.57 

1.27 

1.35} 

1.57J 

1.50 

l.-W 

1.56 

l.fiB 

1.56 

1.58 

1.56 

LIS 

L78 

L78 

L78 

L78 

iemgv. 

S1.23i 
1.50 
1.62} 

i.a»i 
i.ui 


The  followin|^  table  shows  the  range  of  prices  of  Pennsylvania  crude 

oil  each  year  sinco  1859: 

Higheat  and  lowat  price*  oj Pennsylvania  crude  petroleum  each  year,  1869-1907,  per  barrel. 


Ymx, 


18SB.. 
U80.. 
1861.. 

1802.. 

1864.. 
1866.. 

1866.. 

1867., 
1868.. 
I80».. 
1870.. 
1871 . . 
1872.. 
1873., 
1874.. 
1875., 
1876.. 
1877.. 
1878.. 
1S79. . 
1880.. 
1881.. 
1882. , 
1883.. 
1884.. 
1885., 
1880.. 
1887.. 
1888., 
1889.. 
18U0., 
1891.. 
18*12. . 

I8y;{.. 

1894.. 
188S.. 
1898., 
1807., 
1808., 
1800., 
1900., 
1901.. 
ItOB.. 


HigbMt. 


1908. 

1904. 
1905. 
1908. 


1907. 


September  

January  

January  

Decoin))flr  

December  

July  

Jaiuwiy  

Jamukjy  

Oetobor  

July  

Jiiiiiijiry  

Jainuiry  

June..  

OPtolk-T  

January  

Fi'lini.in  

Fcliriiary   

Dwmlwr  

January  

Feltruiiry  

Dtt-einljcr. .......... 

J  unc  

S«iptemlKT  

Novcnilwr  

.)  unc  

.lunuary  

OcIoImt......  

Jftimary  

Dm'rn  Insr. .......... 

March  

Noveniljer  

January  

February  

January  

Decern  I  k- r  

December  

.\pril  

Junua ry  

Man>li .'  

Doceailwr  

December  

January  

Janua  ry .  September. 
Decvmfier  


December. 


Januur>'  , 

October  

.\^^  May,  June, 


March  to  T>f<p<>mher. 
lnclu.<iire. 


Pcioa. 


OOlflO 
lOlOO 
1.75 
2.60 
4.00 
14.00 
10.00 
5.  50 
4.  (0 

r>.  7.'-. 

7.00 
4.90 
5.25 
4.53 
2.  75 
■J.  25 

4.2;ii 

3.691 
1.87* 
1.28| 
1.24i 
l.Oli 

i.:i7 

1.241 
1.  l.-ii 
1. 12| 
.'.r2i 
. '.«) 
I.  (HI 
1.  121 
1.07} 
.Ml 
.04i 
.80 
.95i 
2.00 
1.50 

.ge 

1. 19 

i.m 

1.08 
1.45 
1.54 

L90 


1.85 
l.«l 
L«4 


Lowest. 


1.78 


DeotnlNir.  

December  

January  

January  

February  

.\ugust  

I)p<>c'ml>rr  

JlJtH-  

January  

l)«"ombcr  

.Vuguat  

January  

Dtxfinber. .....»,.,.,,. 

Nov(Miit)er. ............. 

.Sovcnibor.  

Janiiitrj-  

January  

June  

September  

June  

April  

July  

July  t  

January  

J  une  

Janua  r)'  

Aiiguflt  

July  

.luruv  

April  

DtvL'tnber   

Au>fU9t  

Octolier. 

Jtiiiuary  

Janua  rj-  

Juiiujirj-  

December  

October  

Januan,*  

Febniary  

November  

May  

January,  February, 

Marcn. 
January,  February, 

Maivh,  Apifl,  Hl^, 

June,  July. 

July.  December  

May  

January,  February, 
Marrh,  .Vpril,  August, 
September,  October, 
Novamber,  December. 

January  


Prioe^ 


laOiOII 
9.00 

.10 
.10 
2.00 
3.76 
4.00 
1.35 
1.50 
1.70 
4.25 
2.75 
3.25 

•i 

.75 

1.474 
1.1 

•  i 

'.111 


•fill 


.80 
.80 


.86 

,66 
1.13 
1.06 

.80 
1.16 


1.50 
1.27 

La 
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NEW  YORK  AND  PENNSYLVANIA. 

Npw  York's  production  amounted  to  1,212.;^()()  f)arrel8  in  1907,  a 
decliiie  of  2.5  percent  from  1,243,517  barrels  in  1906.  Pennsylvania 
declined  hj  exactly  the  same  percentage  from  10,256,893  barrels  in 
1906  to  9,999,306  barrels  in  1907.  These  decreases,  although  slight, 
are  rendered  significant  by  the  activity  in  the  effort  to  develop  new 
territory  aiul  by  the  renewal  of  work  on  wells  in  old  territory  A 
fisher  in  Greene  County  was  the  only  encouraging  feature,  and 
etfortti  to  duplicate  it  were  fruitless. 

WEST  VIRGINIA. 

West  Virginia  showed  a  decline  from  10,120,935  barrels  to  9,095,296, 
or  10.13  per  cent,  although  the  efforts  to  develop  new  territoiy  were 
more  energetic  than  in  rennsylTania.  The  new  work  in  Tyler  and 
Wetzel  coiintios  fiirnislied  some  surprisingly  good  renSulUs.  The 
Congo  pool  in  the  former  county  increa.sed  its  daily  output  in  the 
first  part  of  the  jear,  but  rapidly  declined  again.  Wetzel  County 
yielded  a  gusher  in  September  which  showed  unusual  persbtence. 

PBODUCriON. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  West  Virginia  m  1905,  1906,  and  1907,  by  months: 


Total 


pOrobum  m  Wat  Virgima,  bf  mondu,  1905,  1906,  and  1907, 


Month. 


.Ianuar> 

ICflu^sSi*  • 

April  

Ma;  

iSff::::::: 

AUgUHt.  ... 

Septenilje*. 

Ocfohor  

NovemlxT. 
newjnJxT. , 


l',>0."i. 

liNTT. 

MO.  700 

882,638 

687,301 

vsa,m 

1,003,107 

78H,m 

m,m 

m,m 

7n.814 

070.640 

770.274 

1,078,884 

mum 

m .  rm 

s7^,  i:;s 

747. (d 

•t.v.'.'ini 

917, S7U 

785,020 

•tn.:.'« 
;mii 

7a4.077 

7rv>.fi7l 

sv.t.  7<n 

fv<tf..W4 

SIl.Kil 

The  quantity  and  value  of  crude  petroleum  produced  in  West  Vir- 
ginia from  19(fe  to  1907,  inclusive,  is  showTi  in  the  following  table: 

QuaniU^  and  value  of  crude  petroleum  produced  m  We$t  Vtrginiaf  1902-1907. 


B<KiiUronid«. 

Lttbrieatfng  erode. 

Total. 

Ymt. 

(bunls). 

Prim 
barrel. 

Quan- 

(1>»IT«|S>. 

Vftliie. 

Prioe 
per 
bftrraL 

auantlty 

(DMR«I«). 

Value. 

Price 
par 
barret. 

1902  

190.'<  

1904 

190S  

1906. 

13.4V«S,6g.5 

I2,s93.cr7n 
ii..";i,.vi.'. 

10,111,647 

9,mtS9 , 

ll7.00R.46e 

20,490,906 

20,  V,-,  .Wi 
Iri.  lIT.sl'l 

16, 138,811 
U^8M,7M 

tl.26 

1.50 

1.627 

1.39.1 

l.a06 

1.74 

14,(klO 
6., lie 

H  W 

•4, 

9,288 
6.457 

1^3,848 
16./S36 
2ft.  22,5 

1  rsir. 

31,482 
17.714 

12.31 
2.62 
3.11 

3.2.'; 

-- 

13,5K?.n45 

r.',  Hw. 
12,644,686 
11,578,110 
10, 

f!7.540.317 
2<»,.^ifi,532 
'20.583,781 
16.1.32.631 
16,170.283 
U,8n»4tt 



fl.2«1 

1,  .W 
1 .  IVjS 

1.393 
1.596 
1.74S 
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KBRTUCKY  AND  TBN1VB88BB. 

In  production,  Kentucky  and  Tennessee  showed  a  decrease  fr<im 
1,213,548  barrels  in  1906  ^to  820. S44  barrels  in  1907,  tiie  decrease 
being  in  line  with  the  general  tendency  in  the  Appalachian  region. 
It  is  just  to  note,  however,  that  the  nctivit;^  in  anUing  in  the  deep 
sand  r^on  in  Wolfe  County  and  the  conditions  in  Wayne  Countv, 
Ky.,  mi<;lit  justify  the  expectation  of  an  increase,  whicli  was  prob- 
ably only  ])revente(l  by  the  fact  that  the  sensational  developments 
in  Illinois  drew  many  operators  t<>  that  new  held. 

The  Indian  Refining  Company  constnictcd  one  of  the  largest 
independent  refineries  in  the  country  at  (Georgetown,  Ky.  This 
became  an  important  factor  in  the  development  of  the  oil  industry 
of  the  State.  Another  Kentucky  refinery  is  conteTtiplntod  by  the 
same  company;  and  as  the  State  contains  mam"  regions  which  give 
promise  or  petroleum,  it  is  likely  that  its  petroleum  resources  wiU  be 
thoroughly  teste<l. 

The  activity  in  Wayne  County,  Ky.,  extended  to  adjoining  coun- 
ties in  Tennessee,  but  aside  from  this  no  unusual  developments  took 
place. 

PEODUCTION. 

In  the  following  tahle  is  given  the  production  of  crude  petroleum 
in  Kentucky  and  Tennessee,  hy  montns,  in  IdOd,  1906,  and  1907: 

ProdwBliim  <^  crude  petniewm  «n  £mliieiy  and  TenMnte,  Ay  montA*,  190$-190i7,  in 


January . . 
Februarv. 
March.... 
April  , 


Apr 


Tum«  

July  

Auguat  

September. 

October  

Novemfjor. 
December. . 


Mouth. 


im. 


77,S09 

ui:t,:ii.') 

n4.702 

n7,452 

m.  562 
ll»>.  tl".<» 
101,. Kft* 
fi3,«17 
102,848 


Tolttl   1,217,337 


1900. 


115,317 
10?, 084 

lo.t.a.M 

103,G90 
102,224 
106,  U(» 
10fi,708 
106,936 
il6,561 
»4,385 
S8,483 
82.804 


1,213,548 


1S07. 


77.034 
67.938 
7g,«38 

73,467 

72.72S 

»:.-i.i2o 
*")»•).  lai 

bo, 142 
60,860 
61,552 


In  the  following  table  are  given  the  dates  of  change  and  the  changes 
in  prices  of  the  (ufferent  grades  of  petroleum  pnxluced  in  KectuiS^ 
ana  Tennessee  during  the  years  1905,  1906,  and  1907: 
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Fhuituations  in  price*,  per  band,  of  Kentucky  and  Tammee  crude  petndeum  in  ItfOS, 

1906,  and  im. 


Date. 


IMS. 

!  Whlte- 

hOUM, 

I  Somer- 
set 


Bar- 
bours- 

•  Hag 


boiira-  1 
(light) 


tand. 


January!  |  10191 

January  5...., 
January  11..., 
Januan'Sl.... 

April  V2  

Apnl  IH  , 

April  25  

May  27  

Sppt'mil'fT  12. 
6f jitfinlxT  IT). 

B«'ptL-iiiU'r  JB. 

October  U  

October  20... 
November  11., 


IQCA. 


Dat«. 


tOL91 

.86 

.58 

.88 

.55 

.80 

.53  I 

.78 

,77 

:& 

.n 

.80  1 

.75 

.« ; 

.77 

.m ' 

.78 

.41) 

.81 

.«> 

.83 

.40  :> 

.JW 

.« 

.91 

.« 

.89 

•"1. 

January  1 
April  l.i.. 
April  26. . 
July  28... 
August  2. 


Whlt*- 
hoiiae, 
Sumer- 

•et, 
Lacy. 

Bar- 
boura- 

viUo 
(light). 

law 

.88 

.91 
.89 
.87 
.88 


Bar- 
bour»- 

viUe 
(heavy), 

Rag- 

lana. 


f0.40 

.46 
.62 
.60 
.60 
.55 


1907. 


Date. 


January  1... 
January  5. . . 

FpKrtjary  11. 

Mimh  9  

March  20  

March  9.... 

April  24  

.1  line  1  

octoiwras.. 


White-, 
house,  1 
Somci-! 
aet,  I 

hours.  I  Sjg- 
vUle  ™- 
(light). 


Bar- 
bour»- 
vtUo 


10.85 

.85 
.87 

.m 

1.04 
1  'Jt> 
1.2U 
1.20 
1.10 
1.80 


fO.55 
.60 
.00 
.88 

,e2 

.62 
70 
.75 
.78 
.78 


In  the  following  table  are  given  the  average  monliily  prices  of  Ken- 
tucky and  Tennessee  crude  petroleum,  per  barrel  of  42  gallons,  in  the 
years  1905  to  1907,  inclusive: 

Average  numthly  priceSt  per  barrel,  o/  Kentucky  and  Tenneeeee  crude  petroleutn  in  190&- 

1907. 


1808. 

1808. 

1807. 

White- 

White- 

Month. 

house, 

house, 

Somer- 
set, 

Somer- 
sot. 

Somer- 
set, 

Lacy. 

Lftejr. 

l4uy. 

•a  841 

so.  89 

so.  85 

sa55i 

.80 

.80 

.86J 

.53 

.80 

.80 

.95} 

.53 

.78 

.8»i 

1.20 

.511 

Mav  

.75i 

.01 

1.20 

.491 

.75 

.91 

1.20 

.  40 

Julv  

.76 

.001 

1 .  •Jii 

.  4y 

.75 

1.20 

.49 

1.20 

.49 

.85 

i.isi 

,« 

NovpinlxT  

.86 

,# 

!89 

.85 

1.00 

.49 

.809 

.88  1  i.oei 

1907. 


so.  49 
.40 
.49 
.511 
.62 
.62 

!»f 

.55 

.55 

.55 

.55 

.66k 


801881 

.60 

!63l 

.70 

.76 

.75 

.75 

.75 

.75 

.75 

.76 

.70 
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OHIO. 

Soutlieastorn  Ohio  embraces  a  part  of  the  Appalacliian  field  and 
the  northwestern  part  of  the  State  includes  a  part  of  the  Lima- 
Indiana  field.   The  oils  are  radically  different,  the  latter  containing 

notable  percentages  of  sulphur. 

Production  in  both  fields  has  declined  quite  refjularly  in  the  last 
few  years,  the  decline  for  the  entire  State  being  17.45  per  cent,  or 
from^  14,787,763  barrels  in  1906  to  12,207,448  barrels  in  1907.  More 
casings  were  pulled  from  old  wells  than  were  offset  bj  the  develop- 
ment of  new  wells. 

moDuonoN. 


In  the  following  table  is  given  the  production  of  crude  petroleum  in 
Ohio,  by  months  and  districts,  for  tne  year  1907: 

Total  produetian  q/* emie  petnkmn  in  Ohio  in  1907,  ty  wumUit  and  dutnett,  in  batreU. 


Hbotb. 


Janoaiy... 
FAbnury.. 

Anril  

May  

JmM  ... 

.Tulj'  

August. .  -. 

Octoticr.  . 

November. 
Total 


700.S79 
m,2S7 

700,909 

<i5(t,7S(.» 

>j;)C),2u 

008,406 

m,9t» 


7,908,057 


Ohio. 


375,  »4 
348,260 

375.046 

377. 


J7'.l 
705 
715 
i.l-} 


313,671 
838,808 


4,214,396 


Belden. 


88 


TotiL 


1,886,478 
980,817 
1,049,888 
1,075, 4tf 
1,106,783 
1,004,862 
l.(»,M.M2 
l.Uls,,V,3 
!r>.i.".a4 
l.dlO.'Jl;". 
922,082 
M9,868 


12,307,418 


The  total  quantity  and  value  of  crude  petroleum  produced  in  Ohio 
from  1900  to  1907,  inclusive,  by  districto,  are  shown  in  the  following 
table: 

Total  quantity  and  doZw  <tfxrude  pOtokum  prodaeed  in  Ohio,  1900-1907,  in  barnlt. 


Year. 

Limadifltriet, 

Sotttbewtam  Oblodia-I  M«oaipB«ld6a  dle- 

trUst.           I  trtct. 

Total. 

Quantity. 

Vaitio. 

Quantity. 

V'aliie. 

Quantity. 

YiUiie.  Quantity. 

Value. 

1900  

1901 

1902  

1903  

1008  

1808  

16,884,358 
16.176,293 
15,877.730 
l-i,yi3,s.>.3 
13,350,060 
11,329.924 
9,881,184 
7,908,087 

116.673,304 
13.911.612 
1.072 
17.:r.l.if,( 
14, 7;^.  129 
10,061,992 
9,157,641 
7,486,480 

.5,470.0® 
5,470.)i50 
5,  l.Tl"..3»lt. 
6,.W5.H58 
5.526,146 
5,016.04>i 
4,906,309 
4,314,388 

87,400,734 
0.619,342 
6,471,S2l 
8,KH1.514 
8,993,803 
6.991,950 
7,888,387 
7,848,048 

2,283 
940 
1.15 
575 
425 

90 
130 

08 

Sll,.<»3 
2,617 
1,4«'>«'. 
l.fWW* 
1,583 
935 
99 
486 

22.a'.2,730 
21.64X.0H3 
21.014,231 
20.4*I0,21^«^ 
18,876,631 
10,346,000 
14,787,763 

u^9n;4iB 

S24.0O1.GO1 
20.533,571 

a>.7.'-.,r.9 
2s..:>.t-l.:.2l 

as.  7,fli..-)1.5 
17,0.-,  ).  S77 
16,997,000 
14,700,888 
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Tu  the  following  tablo  are  <^iven  the  production  and  value  of  the 
crude  petroleum  in  the  Mecca-Belden  district  from  1902  to  1907, 
incluslTe: 


Output  €/ crude  pOrokum  in  the  Meeea-Bddm  dietnet  qf  OUo,  iSOt-lBCfi,  in  hamU, 


Ywr. 

Btfdendlstflet,  Lonln 
County. 

Quan- 
tity. 

Value. 

Pricaper 
barrel. 

\va  

lA 

tl93 

$3  SO 

19C3  

550 

1.300 

•  2.  »•> 

1904  

362 

R20 

1.71 

1905  

40 

14N 

3.70 

11106  

iia 

392 

2.80 

1M7  

75 

Itt 

3lW 

district.  TrombuU 
Counir. 


Quan- 
tity. 


80 
25 
G3 
SO 

1$ 


Value. 


SI 


273 

31  kK 

7S7 

m 


Price  p«r 

barrel. 


S1&.91 
14.70 
LV28 
15.74 
14.fi0 
1&« 


Quan- 
tity. 


57.-, 
42A 

90 
180 

» 


I 


Total. 


Value. 


Price  per 
barrel. 


$i.4tjr> 

1.5K3 
935 
972 
465 


S10.K5 
2.00 
3.73 
10.39 
5.40 
5.00 


L.IMA-INDIANA  OIL  FIELD. 

This  fioM,  embracing  nortliwostrrn  Ohio  and  the  State*  of  Indiana, 
obtttin.s  its  oil  from  Trenton  limestone  in  which  occanional  alteration, 
of  dolomite  limestone  htus  left  porosity  sullitiieiit  for  considerable  oil 
accumulations.  Sulphur  is  a  characteristic  of  this  as  of  other  lime- 
stone oils,  but  refining  processes  haye  been  so  perfected  as  to  produce 
from  them  absohitely  .^ati.Nfactor}''  products  ol  all  kinds,  including  a 
oofi  yield  of  paralliii  wax.  As  already  indicated,  production  in  this 
eld  IS  ou  the  decline,  which  was  accentuated  in  1907  by  the  new 
niinojs  field  on  the  west,  which  has  attracted  many  of  the  operators. 

'  PRODUCTION  OF  LIMA-INDIAMA  PIEU>. 


In  the  followii^  table  will  be  found  the  production  of  the  Lima- 
Indiana  field,  by  States  and  months,  for  the  year  1907: 

jProducfion    erudt  petrokum  tn  the  lAmorhtdiana  oil  field  in  1907,  by  moTUfus,  in  bamei*. 


Mmith. 


Juitnuy. . . 

Ifaidi..... 

April  

uky  

Juoe  , 

inly  

AiiKu-^t  .  

Sf  ptriir'fr . 
')(■((. |p«>r  . , 
November. 


1  Lima, 

1  Ohio. 

Indlaiuu 

TotaL 

i  70t».K7« 

4K3.i)94 

1,193.873 

<V#..2.57 

4AI.111 

1.107,308 

«>.1,r>47 

458.119 

1. 161,700 

700.309 

4liM.ft57 

1.108.456 

1  7W.17S 

4K1.895 

1.211.073 

1       fAS.  31<» 

43H.428 

1,006.747 

1  r.(>4,;a-> 

4('>l.912 

1,156.617 

1  «i«J.7K) 

427.  H77 

1.087.657 

<  ■/»•.  211 

986, 480 

t  ■:,'.>.. ij:'. 

1,045.801 

4Uli 

957,644 

t:i<..!»53 

.<.¥). 

9.';7,522 

7,fM3,€S7 

5.Ua,097 

515UG— u  K  lUOT,  FT  2- 


-24 
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In  the  following  table  will  be  found  the  production  of  the  Lima- 
Indiana  field  from  1902  to  1907,  inclusive,  with  its  percentage  of  the 
t<)t:il  production  of  the  United  States,  the  increase  or  decrease  made 
each  year,  and  the  percentage  of  increase  or  decrease: 

Pmiuelion  of  pclrotewn  m  the  Lima-Iniiana  field,  J90t-2907* 


Ymt. 

Production, 
Id  bunlo. 

of  total 
produotioo. 

Increase. 

Decrease. 

PBroetitasiB. 

nwmwe. 

19U.  

23,358,826 
24,080,264 
24,088,184 
22,294,171 
17.554,«i<il 
13,121.IJil4 

26.31 
28.97 
21.(10 

16.55 
13.88 
7.9 

1,425,197 
721.438 
4KM,0S0 

ti  60 
3.  i» 
2.53 

1903  

1905  

2,3^5,013 
4.73f»,510 
4.433,fi67 

0  7 
■2\  2f, 
25. 2G 

1807  

Pndu^ion  and  vaUu  of  crude  petroleum  in  the  Lima-Indiana  field,  190^-2907 ^  in  baneU. 


Yaar. 

Nortli  Lfnia*  OblOb 

Sontk  Lima,  Oblo. 

Quantity. 

valiM. 

Quaatltr. 

Value. 

0,309,917 

2110, 459 
i..47U,M)7 

3,021,515 

1, 893,140 

S3. 771 , 533 
2.^'7^,a'^4 
1.4C1!:»,242 

IQOU  

1907  

Year. 

Indiana. 

TotaL 

Quantity. 

ValUB. 

Quantity. 

Valoa. 

I'J05   ... 

10,904,247 
7.073.477 
5,128,037 

$y,404.lK>.l 
6,770,<>'«) 
4,5a6,U3U 

2-2,2l>4.171 
17,:w4.0<il 
13,121,094 

lift.  '.Mil 

I. j.i-r.T.TO; 

II,  902,410 

1906  

1007  

PIPE-LINE  RUNS  AND  SHIPMENTS  AND  STOCKS  IN  LIMA-INDIANA 

FIELD. 

Tlie  followinc:  tables  show  the  pipe-line  runs  and  shipments  and 

the  stocks  on  hand  in  the  Lima-Indiana  field: 

Pipe-line  rune  in  the  Linm-Indiam  vil  field  in  1907^  by  montm,  in  handt. 


January.. 
February. 
Itoroii.... 

April  

May. 


MoDtb. 


June  

July  I 

Atw>i''t  j 

SfiJN-ni'.er..  

I  •rtotn^r  .  ,  ! 

N'l >vi' [II fHtr,.,,.,..,.,.,, . ,  1 
Docomlitr  


TuUa   5,335,910 


Buckeye 

Other 

Indiana 

Other 

Pipe  Line. 

onto. 

Pipe  Line. 

Indiana. 

601,644 

208.235 

407,362 

76,632 

451.083 

205,174 

381.099 

09,412 

4i^i,r,04 

227,043 

387,008 

70,511 

472. S30 

227,509 

398,710 

69,341 

4N7,99« 

241,1.S0 

400,660 

75,235 

432. 12S 

220, 191 

308,443 

60,985 

4112. 4<;2 

232,243 

300,475 

71.437 

4;il .  SJfi 

■*-7.''44 

359.769 

(W,  108 

■m.  4SJ-, 

.'ll>!7'J.') 

323.fi.V» 

50,613 

434.7.H4 

224,539 

.'i7.fi<i:? 

3»S.y73 

W.K  433 

-"il.'.T3 

,Vl..Vi.'i 

400,088 

210.8(.5 

2ss.^^3 

52,iSf) 

5,335,910 

2,657, 141 

4,330,219 

791,818 

Total. 


1,1M,873 

1,107.368 
1, lil,706 
1,108,456 
1,211,073 
1,096,747 
1,156,617 
1,087, <.57 

986. 4W 
I,045.W>1 

!'.'.7,644 

y,')7.:.22 
13,121,004 
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Pipt-line  thipmenU  qf  crude  pctroUwn  in  the  Lima-Indiana  oilfield  in  19(Kf,  1^  months, 

tn  barrd$. 


Month. 

Duokeyo 
Pipe  LUm>. 

Indiana 
Pipe  Line. 

OtbMrllnM. 

Total. 

1,341,742 
1,449,505 

1,505,676 

1,47;},  ()f.i 

1,3k7,IW1 
1,377,472 
1,224,11s 

1,.551,K1X) 

l,474,ii2» 
1,563,1)17 
1,427,011 
1,551,940 

326,931 

<I!m, 
424,440 

4.T<i,r>4;! 

423,706 
442,971 
463.822 
483,961 
353,042 
Sl«,128 

727,117 

111  ,oSU 

794. 

ti3l,137 

815,270 
748,803 
780,031 
808,497 
913,312 

287,W4 
278, 14'.  t 
290,182 
286,395 
307,918 
289,092 
202,019 

2<>:{,.Vi".< 

271,i»44 
280,025 
365,472 
264,500 

T«tal  

5,015,110 

3,407,830 

17,317,061 

Qroti  tUxsks    crude  petroleum  m  the  Lima-lndiam  oilfield  in  1907,  by  monlAt,  in  baneU. 

Uontb. 

PIpeLuie. 

Indiana 
FlpeUoe. 

Other. 

ToUl. 

5,656.616 

5,l!n,71S 

5,  .".'l  >7'.* 
5,W),2iy 
4.7lr2,Olfi 
4,'<-,7.7W 

812,7-27 
963,«ino 
1,009,220 
1,037.525 
1,223,600 
1,2<J3,062 
1.334.485 
1,088,026 
977,283 
047.020 
S7r..-1M 
922,071 

5.-'.j7..1'>J 

'•.,VM.'.i77 

i..v..t.r»4i» 

5.71't,».V. 
5,dyi>,4tJb 

:::::::::::: 

............ 

NoveoitxT.  

1»U,047 

0,7Q0,ii26 

PRICES  OP  CRUDE  PETROLEUM  IN  LIMA-INDIANA  FIELD. 

In  the  following  table  are  given  the  fluctuations  in  prices  for  the 
various  jrradcs  of  Lima  and  Indiana  oil  in  1905,  1906,  and  1907. 

The  dates  arc  those  on  w  hich  clmii^^t    iii  jjrioes  were  made. 

FluetwUiom  in  prices     lAma  (Ohio)  and  Indmna  crude  petroleum  in  1905,  1906,  and 

1907,  per  barrel. 


Jmauf  1  

JMNMuy  5  

Jamiuyli .... 

Jaooaiy  31  

March  26  

April  12  

April  18.  

April  25  

May  27  

SopUjiuber  12. . 
.S'pii'inber  16 . . 
s^ptpmlvr  19. . 
Si.  pt.  ttiU'r  28  . . 

October  20  

11... 


ti.oi 

.98 
.9.''. 
.93 
.91 
.80 
.88 
.87 
.86 
.88 
.90 
.92 
.94 
.96 


ta96 

.93 

.90 

.88 

.86 

.84 

.83 

.82 

.81  i 

.S3  , 

.8.1  I 

.87 

.89  ! 

.91 


1307, 


l>at«. 


January  1 
April  ll.. 
April  25... 
July  28  ... 
Ai^^iist  2  . 
Aoguat  15 
AiiBU«t3B 


North 
Lima. 


tO.M 

.96 

.98 

.93 


'  .South 
I  Lima  and 
Indiiina. 


9o.m 

.91 
.93 
.91 
.89 
.87 
.85 


Da  to 


January  1..,. 
February  11 
MaldlO...... 


North 
Lima. 


30.90 
.82 
.34 


South 
I^lma  and 
Indiana. 


I&35 

.87 
.80 
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in  tho  followincT  table  are  given  the  average  monthlv  prices  of 
Lima  (Oliio)  and  Indiana  crude  pertoleum,  per  barrel  of  42  gallons 
each,  in  the  years  1905  to  1907: 


Avemst  moni%  pnoet  <^  Ohio  and  Indiana  cnuU  petroleum  in  1905^  1906,  and  1907, 

per  tarrd. 


Month. 

1906. 

Noitb 



Ponlh 
LlniH  nnrt 
Iniitrtna. 

North 
LUn*. 

South 
lAiiui  luid 

IndlaoA. 

Nort  h 
1,1  me. 

South 
Lima  uxid 
Indian*. 

I'lincv- 

tr»Ti  TtiH 

lil'l* 

fiS?::::::::::::::::::::;:::;:: 

Ootobar  

ATBiage.  

Avengb  ot  North  Lhna, 
South  Lhna,  «imI  In' 

:» 

iff 

.<<4J 
.04 

.88 

.84 

.81{ 

.81 

.81 

.SI 
-H4} 

.so 

fao4 

.M 

.94 

.9ft| 

.98 

.08 

.97* 

.W 
.00 
.00 

m.m 

.«> 

.006 
.»:) 

10.90 

.'.Ml 

.  O.^i 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

nil  SB 

.  wvs 
.  so 

.  HO 
.NO 
.  NO 

.  .SO 
.  so 
.sn 
.h-O 

.(>H 

.  W 

.(>,<; 

.68 

.as 

i 

.t»| 

.881 

.67} 

.881 

Tn  tlic  follo\vin(r  tahlc  will  be  fmmd  tho  highest,  lowest,  and  average 
prices  of  Lima  (Ohio)  oil  for  the  last  si.x  years: 

Hig^eHf  towut,  and  average  prieu<^  lAma  (OAto)  crude  pdrcUum,  1908-1907,  per  barrd. 


Year  Illgtiest.  Lowe«t. ;  Avenge. 


IIKK   oil.  15      6  $0.80  I0.88J 

IBOS   •1.38       » 1.06  I  l.m 

1804   '1.88        *.W  LMli 


•  Nortb  Lima.  b  South  LUna. 

INDIANA. 

PRODUCTION. 

In  the  following  table  are  shown  the  output  and  value  of  the  oil 
produced  in  the  State  of  Indiana  during  the  years  1906  and  1907: 


Production  arul  valut  of  pdroUuiii  in  Indiana  in  1906  and  190}  ,  Ixy  kiiuls,  in  bun  th. 


Kiod. 

10117. 

QittDtltjr. 

Valoe. 

Qnantttjr. 

VaJna. 

7,665,406 
8,080 

16,760.890 
9,176 

5,118,030 
8,088 

lOjOS? 

7j878|477 

8,770^008 

6,UB,087 

4,08,980 

vm. 

1006. 
10017. 


Year. 

Hi^ien. 

Lowest. 

«81.01 
•.06 
«.94 

»i0.81 
».8» 
*.86 
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In  the  foUowing  table  will  be  found  a  statement  of  the  production 
of  petroleum  in  Indiana  from  1902  to  1907: 


IVodudMm  qf  jtdniewm  in  Indiana,  J90B~J907,  tn  harrdi. 


Ymr. 

QuMitity. 

Total  vaiuu 
at  wells  of 
all  oil  pro- 
duced, ex- 
cluding 
pipeagB. 

PllO0 

par 
tmmL 

7,4B0,9B6 

9,186,411 
11,339,124 

$6,026,022 
10,474,127 
12,235,674 
9,404,U(» 
6,770,066 
4,630,930 

$0.IS7 

1. 14 

1.08 
.858 
.882 
.8847 

10,964,247 
7,673.477 
5,12»,037 

1907  

ILUNOIS. 

The  rapidity  with  which  the  Illinois  oil  field  developed  was  the 
most  surprising  feature  of  the  world's  petroleum  industry  in  1907. 

The  existenee  of  petroleum  in  Illinois  has  been  recognized  for 
many  years,  and  a  slight  production  has  been  noted.  Repeated 
efforts  were  made  yeara  ago  to  develop  the  field,  but  the  system  of 
drilling  used  servea  to  introduce  enough  wat<?r  into  the  oil  sands  to 
shut  off  the  oil  and  to  hide  the  quantity  of  oil  available.  It  was 
not  until  1905  that  more  careful  drilling  in  the  neighborhood  of 
Casey,  in  Clark  County,  developed  wells  sufliciently  j  ioductive  to 
indicate  a  large  and  profitable  field.  In  1905  the  protluet  amounted 
to  only  181,084  barrels.  In  1906  this  increased  to  4,397,050  barrels, 
and  a^ttiii  iive-ft)kl  in  1907  to  24, 2i>  1,973  barrels.  The  details  of  the 
historical  development  should  be  consulted  in  the  circular  bulletins 
published  by  Dr.  H.  Foster  Bain,  director  of  the  Blinois  State  Geo- 
in}j:ical  Survey,  from  which  the  foUowing  description  is  taken: 

The  your  just  t  lnf«cd  was  a  very  prosperous  one  in  tlio  jx-trnleum  fields  of  Illinois. 
The  area  wati  extendtHi  rapidly  to  the  southeast,  manv  ^ps  were  filled  in,  new  and 
lower  sands  were  tapped,  additional  pipe  lines  were  lud,  a  new  refinery  WM  built, 
and  the  output  was  phenomenal. 

There  are  uuw  collecting  luaiia  extending  from  north  to  south  throughout  the  field 
and  four  8-inch  lines  (or  an  equivalent)  from  Martinsville,  the  central  pumping 
plant,  eastward  across  Indiana.  A  new  line  has  recently  been  put  in  service,  running 
westward  to  a  large  refinery  built  this  year  near  Alton,  111.,  by  the  Standard  Oil 
Company. 

Comnierdal  condilwru. — Thia  emvmous  development  was  accomplishc^l  in  a  tht»:- 
onghly  biirineHi-Iike  and  quiet  manner.  Leases  are  selling  at  very  good  prices  and 
a  lionuH  I  '  'v'!.30  to  ?200  an  acre  with  a  royalty  of  onc-oighth  is  not  uncommonly 
demanded  in  the  productive  district.  At  the  same  time  there  was  little  specula> 
Uon  by  those  not  familiar  with  the  oil  bu8iiiei>s  and  its  risks.  Practically  none  of 
the  usual  stock-peddling  companies  wen  OKganized,  and  thece  is  a  ^tniBg  sentiment 
against  them. 

Experienced  men  have  found  this  field  an  unusuaOy  piofitable  one  despite  the 
liiph  i>onus  asked  and  certain  other  drawbacks.  One  conservative  operator  e«ftimates 
that  three  out  o(  tour  will  make  money.  It  is  by  no  means  unusual  lor  a  well  to  How 
enough  oil  to  pay  for  itself  by  the  time  it  is  connected  up,  and  initial  productions 
of  1,000  barrels  are  not  uncommon.  So  far  the  wells  have  stood  up  well  under  pump- 
ing. The  most  northerly,  or  Westfield  pool,  is  the  only  one  which  is  even  approxi- 
mat«'I  y  ]  rilled  in.  It  was  here  that  oil  was  first  founci  and  the  shallow  depth,  350 
to  400  ieet,  has  made  its  exploitation  rapid.  In  October  a  careful  estimate  showed 
that  tli0  wells  of  this  pool  were  yielding  an  average  of  about  0  banels  daily  and  many 
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of  them  had  beeu  puiupod  mure  lhau  twuvears.  The  Crawfurd  County  wells  were 
at  the  same  time  estimated  to  be  yielding  20  banels,  while  those  of  Lttwience  Oounty 
were  yielding  40  barrels. 

Occurrence. — The  oil  occurs  in  a  number  of  isolated  pools,  which,  however,  are 
being  broiiirht  clfK^^er  together  by  drillirip.  It  ia  not  impnjbabl^  lluit  (hoy  will  even- 
tually bo  foimd  to  overiap.  To  the  north  they  aro  higner  8trati£Taphically  and  alao 
dhaUower  in  depth.  The  Weetfield  pool  is  in  the  Upper  Coal  Measures.  Most  of 
the  oil  in  Crawford  Tonnty  seems  to  come  from  the  T  o  w  or  Coul  MDiVsures,  well  down 
toward  the  base.  In  Lawrence  (Jouuty  there  ore  throe  ttaudti,  the  main  production 
being  from  the  Budianan  sand  at  1,900  feet.  This  pcobably  represents  the  l^nsfield 
sandstone  of  the  Indiana  c  -  '  nrists,  an  appmxiiiuite  ecjuivalent  of  the  Pottsville 
strata  of  the  East.  The  Kirlvwood  sand  at  1,GU0  leet  may  also  be  Pottsville.  though 
this  is  as  yet  uncertain.  Farther  south  in  the  Princeton,  Ind.»  field  a  still  lower 
horizon  in  the  Chester  group  ia  productive 

T?ie  yew's  developmenU. — In  general  tha  ycar'a  work  resulted  iu  extending  the 
field  to  the  south  and  in  connecting  up  intervening  territory.  Wlld-catting  was 
active  in  otlicr  XKxrtB  of  the  Stato,  but  so  far  without  much  result.  Some  gtw  hiw  been 
found  near  Meoora,  and  one  or  two  oil  wells  have  beeu  brought  in  at  Sparta,  but  as 
yet  too  little  baa  been  done  to  test  thorougjiiy  any  considerable  portion  at  the  field. 

In  the  report  for  1906  the  Illinois  oil  field  was  grouped  with  the 

Lima-Indiana  field;  the  (geological  conditions  are,  nowever,  entirely 
difTerent,  and  the  character  of  the  oils  resulting  tlierefroin  necessitates 
placing  the  lUinois  field  by  itself.  The  petroleum  is  found  in  lime- 
stone as  well  as  in  sandstone  lenses  embedded  in  shales,  and  the  oils 
vary  correspondingly  in  the  percentage  of  sulphur  which  they  contain. 

In  1907  drilling  was  carried  on  m  the  following  counties:  Clark, 
Cumberland,  Cra\\^ord,  Cole^,  Edgar,  Lawrence,  Jasper,  Clinton, 
Randolph,  Wabash,  Wayne,  Wliite,  Richland,  St.  Clair,  McDonoyt:!!, 
Montgomery,  McLean,  Hamilton,  Jefferson,  Shelby,  Moultrie, 
Edwards,  WiUiamson^  Fayette,  Clay,  Douglas,  Madison,  Franklin, 
Washington,  and  White. 

The  following  table  gives  a  record  of  wells  completed  in  the  princifMil 
eounties  of  Illinois  in  1907: 


WtU  reeard  «n  lUinoU  tn  1907 ,  iy  cowiUieB,^ 


Coantj. 

OonptailRdi 

OB. 

NeWDRK 

deoBMu 

ImS. 

2,840 
1,176 
090 
152 

ae 

• 

2,464 

075 
020 
139 
45 
U 

83,263 

20,  :m 

3U,r>13 
3,612 
314 
US 

S70 

201 
70 
13 
U 
11 

tt  Takw  fforn  dioatar  HHboIb  StaiB  Oadl.  Bnrvqr* 
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The  total  production,  by  monthB,  for  the  last  three  years  is  giyen 
in  the  following  table: 

Production  of  crude  petrolruni  in  lUiiu/ii,  I'JU.-t-liH/i ,  by  imynUm,  in  burrtU. 


Moncb. 


Joly  

AUfpOMt  


T«t«l. 


«,S31 

2:'<.S27 

fl44 


urn. 


SB,  em 
06,  aw 

1ft.  3S2 
108,883 

BIO,  401 
77S,m 
722,168 
463.819 

M>,no 


4,307,QBO 


19C7. 


781,813 

(iG«,ao0 

1,5«7.S» 
1,874.4W 

1,8711, 3tt 

2,432,m 
2.446,042 

%m,m 

2, 863,812 
a,610>146 


84,381,973 


ProifiidHm  and  value  o/  crude  petrolmm  in  TlHneUf  1905-1907 ^  m  barrel*. 


Ymt. 

Ohio  Oil 
Campany. 

OtlwrUim. 

'iuUi 

quantity. 

Total 
Talue. 

190S  

156, SOS 
4,385,471 

23,733,790 

24,581 
11,579 
548.183 

181,084 
4.ail7,Q60 
24,381,078 

»110,56l 
3.274.818 
16,432,M7 

The  ft»llowing  table  shows  tlie  runs  of  the  Ohio  Oil  Company  during 
the  years  1905,  1906,  and  1907,  and  shipments  and  stocks  in  1907,  by 
months: 

Pipe-line  run*  of  the  OAtb  Oil  Company  in  Ittinoii  in  1905. 1906,  and  1907^  and  thipmenie 

and  tfoefar  tn  1907 ^  bg  mofUAt,  in  barrde. 


January. 
February 
March . . . 
Apnl  


October.. 
Hovemhtt. 
OaDfembcr. 


Monttu 


190K. 


5,488 

«>ao8 

15,092 
19,S02 

26,444 
3l,7l',(» 
'.'1 J 


1980. 


£5, 660 
«,208 
19,362 
103,862 
»7,74i» 
410,«l» 
610.401 
77g,4«4 
722, 188 

:v,(i,<is."> 


nuu. 


7^2,*l:l 

9t8,<}20 
1,494,598 

2, 01*4, 195 
1,830,034 
8,870,381 
3,898.895 
3,860,1H» 


1907. 


Shlpnunta.  Stooka. 


401,344 
444.078 
385,433 
568,085 
551,508 
1,805,338 
1,440,840 
1.185.888 
1,500,600 
1,816,964 

HIS,  l.-lll 


'J..''i<ft»..'i9S 
3,(Vin,  HI 
4,117.636 
5,538,750 
7,117,088 
8,448.844 
9.897.880 
10,866,000 
IS,  887, 588 
13,734,801 
14,275.036 
15,751,306 


Total. 
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The  following  table  shows  the  Quantity  of  crude  petroleum  shipped 
by  railroad  from  the  Illinois  oil  field  during  1906  ana  1907,  by  months: 

ShiptnenU  of  crude  petroleum  by  railroad  in  tank  cars  from  Illinois  oil  field,  in  pounds 

and  epmmeiU  in  bandif  in  J90S,  (y  month$. 


January . . . 
Febnuu-y.. 
MMOb..... 

April  

Mhv  

J  uric.   

July  

August  .. 

Octol)r  r. . . 
Novemb«T. 
Decetnlx'r. 


Month. 


lOQSva 

Pounds. 

Bamts. 

Poondfl. 

BMreti. 

18,(K1.  107 
15.  M  l.  liM 

4.M-1.2;5'.i 
10,ti87.  l.'^l 
48.1.il,47,S 
rMl.«V!),.'?7S 
li5,  1.'^.  171 
1»V(I,K.U,  IS'i 

1 10,  s.Vj.".rjl 
IS.  17;; 

It,  .'7."i.it>:i 

M,  134 
51,358 
16,009 

n>i,  r:i 
.*V  i;ii,;is3 
.-.i:..956 
,-ai.S2i 
:t»kH.tV2.'. 

IG^..M7 
■IS,  7-1- 
,■«).  S4.'i 

■J,t;.fi7,»40 

7.  l'}S,  170 

lJ.('>0'.t.t.<K.( 

-tT.OTfi.  |.V.i 
•»«,7Ul,8.'i;j 
96,137,«.54 
C»1.C61.072 
21. -Mi.  UC) 
17.a'M,72<5 
U>.s;it,7_*<i 

I'.t.n.vj.'.i-a 

8,701 

14. .VW 

•J.!,'.M7 
AJ.2i'.l 
l.Vs.  J-J7 

a-J-J.tr.'-J 
2i(.  lli-l 
70,  .V^'i 
i'jfi,  .•>70 
(ISO 

1 ,       .iOS,  Am  1    .■>.  nc,  082 

1  t 

1,210,019 

i Caksolatloat  are  made  on  the  basis  of  7.16  poun'lR  to  tho  (gallon.  Shipments  were  made  from  Bridse- 
port,  Olfleldf  and  Stoy.  The  railroads  which  shipiHHi  crude  petroleum  from  lUiools  were  the  Vandaiia, 
m  BtltllBOit  and  Ohio,  the  ChicinnatI,  Hamilton  and  Daytoii.  find  th«  Indbuunolli  Bouthero. 

>  CaicalatiODS  made  according  to  flpoclfic  Rravity  of  the  oil.  ranging  from  agMTO  to  S1.I7  pounds  to  the 
baml.  SIlllMMatS were  mnd«'  from  r)uncansville,  I.DwrcncfvtlU-.  Stojr,  RobinsOQ,  BrMceoort.  Oilfield, 
and  Oaser-  The  railroads  which  shipped  crude  pctruli-uin  from  lillnoia  were  the  Vandaiia,  the  Baltt- 
more  ana  dilo,  the  dndnnaU,  UamUton  and  Dayton,  the  Indian^MUa  Southern,  and  the  CleveUnd, 
ChMbuurtl,  Chicago  and  St.  Louhk 


PBICES. 


The  price  of  Illinois  crude  oil  per  barrel  at  wells  in  1907  fluctuated 
from  64  cents  on  January  1  to  66  cents  on  February  1 1  and  68  cents 
on  March  9,  at  which  pnce  it  remained  for  the  rest  of  the  year. 

Average  monthly  prices  of  lUmoit  crude  petrokum  tn  1906,  1906,  and       per  barret 


January... 
Fobruaiy.. 

March  

April  

May  

June  , 

July  

AURUSt.  .  .  . 

Septi'Tiilwr. 
()rti'!"-r  - ., 
November. 


Month. 


190ft. 


$0.60 

.60 
.liO 
.61 
.64 
.66 
.70 


.644 


ia79 

.79 
.79 
.801 

.93 
.83 
.82} 

."U 

.&( 

.W 

.64 

.64 


.746 


1007. 

IU64 

.67j 

.68 

.68 

.68 

.&8 

.68 

.  *W 

.68 

.68 

.68 


.071 


INVESTIGATION  OF  ILLINOIS  PBTROLBUMS. 


In  PYbniarv,  l'.H)S,  the  United  States  Geological  Survey  sent  Mr. 
John  r.  Dunlop  into  the  Illinois  field  to  collect  representative 
samples  of  the  oUs,  the  localities  being  selected  in  ccmierenoe  with 
Dr.  11.  Foster  Bain,  the  State  geologist.   These  samples  were  shipped 

to  Washintrton,  where  thev  were  examined  hv  tlie  writer.  The 
samples  were  examined  a.s  to  odor,  color,  and  ."-^jiecilic  gravity,  an<J 
then  distilled  by  the  Engler  distillation  apparatus.    Tne  quantity 
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distilling  up  to  150**  C.  was  classed  as  naphtha,  and  that  between 
150*'  and  300°  C.  as  iUuminating"  oil.  The  determination  of  the  sul- 
phur content  of  the  oils  was  miM6  in  the  Pittsburg  laboratory  of  the 
Survey's  Technologic  Branch. 

Tlip  methods  used  in  those  oil  tests  have  been  selected  because  of 
their  .siinplicitv,  whicli  enables  the  tests  to  be  curried  rapidly  to  com- 
pletion, and  the  treatment  of  all  the  samples  in  precisely  the  same 
manner  affords  a  basis  for  a  just  comparison  of  tne  oils.  Oils  from 
34  wells  were  examined. 

The  oils  ran<re  in  gravity  from  31). 5"  B.  in  the  deep  wells  (1,500  feet) 
in  the  Bridgeport  |)o()l  to  '2'2.'A°  B.  in  the  Duncjuisville  pool.  Some  of 
the  shallow  wells  (300  feet)  in  the  north  end  oi  liie  lield  also  yield  oils 
as  light  as  SS.S""  B. 

No  oil  was  found  with  more  than  one-half  of  1  per  cent  of  sulphur, 
and  this  only  in  the  extreme  north  end  of  the  field.  Farther  sniitb 
the  average  is  about  one-fourth  of  1  per  cent,  and  the  oils  are  accept- 
able as  iionsulphur  oils.  Pipe-line  samples  from  all  pools  averaged 
still  less — ^that  is,  0.2  per  cent. 

The  percentage  distdling  below  150°  C.  rai^ged  from  1  to  21,  averag- 
ing 13.2  per  cent  for  the  8tate.  The  illuminating  oil  averaged  31.2 
per  cent. 

Most  of  the  oils  contained  coiisiilerable  proportions  of  paraiiin  wax 
and  practically  no  asphalt. 
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MID-CONTIN£NT  FIEIJ>. 

The  ainea  Included  in  this  field  consists  <^  soatheastem  Kansas,  the 

oil  re^ons  in  the  new  State  of  Oklahoma^  and  northern  Texas.  The 

field  IS  naturally  bounded  on  the  sntith  by  the  ui^lift.  which  has 
rendered  the  rocks  too  disturbed  to  admit  of  their  containing  valuable 
oil  supplies. 

The  geological  conditions  prev^ailing  in  the  Mid-Continent  field 
have  been  discussed  in  previous  reports.   Kansas  has  developed 

twenty-five  oil  and  ^ras  pools,  ranging  generally  from  northeast  to 
southwest  through  the  following'  <  n!uities:  Franklin,  ^f!t^m^,  CoiTey, 
Anderson,  Linn,  Greenwood,  Bourbon,  Allen,  Woodson,  Wilson, 
Neosho,  Sumner,  Cowley,  Chautauqua,  Montgomery,  and  Labette. 
They  continue  to  the  southwest  m  Oklahoma.  Farther  south  the 
wells  are  deeper,  and  with  depth  the  oils  become  lighter  in  gravity 
and  contam  less  asphalt.  During  1907  drilling  w  as  very  dormant  in 
the  Kansas  field,  but  the  enormous  development  of  the  Glemi  pool 
stimulated  development  in  all  parts  of  Oklahoma.  The  most  sig- 
nificant extensions  of  area  were  north  and  south  of  the  Glenn  poA, 
the  development  of  the  Delaware  pool,  and  the  increasr  1  k  tivity  in 
the  Morris  pool.  The  finding  of  valuable  wells  in  the  old  Muskogee 
field  indicates  that  much  oil  will  be  developed  between  Musko«;e6 
and  Okmulgee.  The  tendency  to  look  for  oil  at  greater  depth  has 
been  rewarded  to  some  extent  near  the  Qlenn  pool,  but  it  is  evident 
that  the  limitations  both  in  area  and  depth  oi  the  Oklahoma  pools 
have  not  yet  been  reached,  and  no  safe  predictions  can  be  made  as 
to  the  probable  developments  of  the  next  few  years. 

The  following  are  the  principal  oil  ilistricts  in  the  State  of  Okla- 
homa: 


(-iKTokcH!  Nation: 
Sballciw  Hand . 


Deep  sand 


(^hildere. 

( VHxtys  Bluff. 

Delaware. 

Alluwo. 

Clu'lsoa. 

(opan. 

Webber. 

Bartlosvillo. 

Cauey  River. 

Hc>jr»n»H>ter. 

Kamona. 


Osage  Rf^t  rvaiion: 

Cleveland. 
Creek  Nation: 

Cilf>nn  p<M)l, 
Redfurk. 
MorrLs. 
Bald  Hill. 

Chickasaw  Nattrm: 

Wheeler. 
Seminole  Nation: 

Wewoka. 
Kiowa  County. 

Ckttebo. 
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Alter  repeated  hearings  of  all  interests  concerned,  the  Secretary 
of  the  Interior  revined  the  regulations  ^overninK  leasing  of  oil  and 
gas  lands  of  membeis  of  the  Five  GiTifized  TriSee.  Ooi>ies  can  be 
obtained  from  the  Secretary's  office  by  aekitig  f or  "  Reviaed  Regu- 
lations of  Apiil  20, 1908." 

PRODUCTION. 

As  in  the  year  1906,  intorost  in  the  Kansas  field  was  entirely  stib- 
ordinated  to  Oklahoma,  with  the  result  of  only  one-tenth  as  many 
wells  being  drilled  in  Kansas  as  in  tlie  new  State,  The  total  pro- 
duction for  the  field  amounted  to  46,8^6,267  barrels,  more  tnan 
double  the  output  of  22,836,553  barrels  in  1906.  A  dominant  feature 
of  this  great  production  was  the  output  of  the  Glenn  pool. 

Glenn  pool. — The  history  of  the  mscovery  and  rapid  (Icvolopnioiit 
of  the  Glenn  pool  was  given  in  this  report  for  1906.  At  the  begin- 
ning of  1907  tmspool  was  showing  a  montldv  production  of  385,939 
bairels  of  oil.  This  increased  rapidly  until  October,  in  which  month 
the  enormous  aggregate  of  2,441,622  barrels  was  produced.  From 
this  culminating  figure  the  pool  hogan  to  decline,  in  spite  of  active 
drilling  and  encouraging  the  wells  \dth  nitroglycerine,  and  in  two 
mouths  at  the  close  of  the  year  it  had  decUned  to  the  rate  of  six 
months  before. 

At  the  beginning  of  the  year  the  estimate  for  the  production  of  1907 
was  about  .'}(), ()()(), DOl)  barrels  for  the  entire  Mid-Continent  field,  but 
the  actual  product  so  far  outstripped  this  as  to  render  it  a  grave 
problem  to  take  care  of  the  enormous  supply.  Tliis  was  accom- 
plished chiefly  by  the  lam  number  of  steel  storage  tanks  built  bv 
ihe  Prairie  Oil  and  Gas  Company  and  by  private  producers,  witn 
a  smaller  number  by  the  Texas  company  and  ihv  (h\\f  company. 
About  100  steel  tanks  built  l)y  the  producers  were  bought  by  tfio 
Prairie  Oil  and  Gas  Comi>anv  full  of  oil,  the  tanks  being  bought  at 
cost  to  the  producers.  At  the  beginning  of  the  year  the  protect  of 
building  two  pipe  lines,  one  by  the  Texas  coni])anv  tind  the  other  by 
the  Gulf  company,  from  the  (rlonn  pool  to  the  Gulf,  was  undertaken 
and  capitalized,  and  it  \\m  finished  by  the  time  the  Glenn  pool 
reachea  its  maximuna  output.  These  8-mch  pipe  lines,  one  430  and 
the  other  450  miles  in  length,  built  with  record-breaking  rapidity, 
8er\  ( (]  to  relieve  the  congestion  of  oil. 

The  details  of  the  Gulf  Pipe  Line  follow. 

The  line  as  at  present  constructed  has  six  pumping  stations,  as 
follows:  Watkins  and  Chambers  in  Oklaiioma,  and  Lenoir,  Big 
Sandy^  Lufkm,  and  Sour  Lake  in  Texas.  The  distance  between  sta- 
tions 18  as  follows:  Watkins  to  Chambers,  79  mUes 'Chambers  to 
Ijcnoir,  7S  miles:  Lenoir  to  Big  Sandy,  89  miles;  JBig  Sandy  to 
Lufkin,  82  mik\s;  Lufkin  to  Sour  Lftkc  «n  miles. 

The  station  at  Watkins  is  of  a  somewhat  temporary  character, 
the  pumps  in  use  being  simple  duplex  noncondensnig  steam  pumps 
of  size  18  inches  l)y  5  inches  by  18  inches,  operated  oy  steam  from 
boilers,  the  fuel  for  wliit  li  is  natural  gas  from  the  Glenn  pool  field. 

The  station  at  Chambers  is  of  modem  design  and  constnution, 
having  three  maui  pumps  which  are  triple  expansion  duplex  con- 
densing, size  11  inches  by  17  inches  by  28  inches  by  5i  inches  by  24 
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inches.  They  are  operated  by  steam  from  boilers,  the  fuel  for  which 
is  bituminous  coal. 

The  stations  at  Lenoir,  Big  Sandj,  and  Lnfldn,  Tex.,  are  alike  in 
construction.   In  eadi  station  are  four  units  of  Gould's  triplex  power 

pump?!,  whnso  plunji^prs  are  5}  inches  bv  16  inclios.  "Knch  of  these 
pumps  IS  opt  l  ilt <m1  hy  a  Homsby-Akrovd  oil  eiifrino  of  single  cylinder 
type,  each  of  noiuinal  capacity  of  9u  iiorsepower,  and  each  operated 
by  crude  oil  as  fuel. 

Two  37y500-banel  working  tanks  are  located  at  each  of  the  four 
last-mentioned  pumping  stations. 

At  Sour  Lake  connection  is  mmle  with  tho  Gulf  Pipe  Line  Com- 
pany s  6-inch  lines  from  Sour  Lake  to  the  Gulf  Refining  Company's 
refineries  and  docks  at  Port  Arthur.  Tex.,  34 ^  miles  distant. 

The  station  at  Sour  Lake  not  only  serves  the  purpose  of  pumping 
oil  for  the  tbrrniL'li  pipe  line  system,  Viui  also  for  loral  lines  of  the 
company  in  llu-  State  of  Texas.  The  pumps  in  use  at  Sour  Lake  arc 
duj^Iex  compound  condensing,  operated  by  steam  from  boilers  for 
which  crude  oO  is  used  for  fud. 

Tlie  capacity  of  the  main  line,  with  pumping  stations  as  at  present 
located  and  equipped,  is  14,000  barrels  daily.  The  main  8-ineli  line 
from  Watkins  to  vSour  Lake  is  almost  an  air  line,  with  but  few  deflec- 
tions. The  work  of  pipe  laying  was  started  February"  13,  19U7,  and 
was  complete  August  13,  1907,  exactljr  six  months  later.  The  first 
oil  was  pumped  from  Watkins  station,  in  the  Glenn  pool,  August  15. 
1907.  Tlie  eoimtry  traversed  presented  a  miinher  of  difficult  ann 
peculiar  engineering  problems.  A  spur  nf  the  Ozarks,  1,200  fe<'t  liigh, 
nad  to  be  crossed,  and  for  miles^  through  tins  section  there  was  no  soil, 
the  ditch  being  blasted  into  solid  rock.  The  rainiest  winter  for  years 
caused  serious  inconTenience,  and  numerous  shallow  prairie  streams 
delayed  the  construction  until  enough  pipe  lengths  could  be  screwed 
tofxether  on  the  near  shore,  a  windlass  risrs^ed  up  on  the  far  shore,  and 
the  jointed  sections  pulled  across  the  stream.  Streams  like  the  Neches 
liiver  and  Sulphur  Creek  were  spread  over  bottoms  miles  wide.  The 
directness  of  the  course  adopted  reciuired  the  hauling  of  practically 
all  of  the  pipe  from  railroad  unloading  stations  for  distances  in  some 
cases  as  much  as  20  miles,  and  in  many  instances  the  heav}'-  sections 
of  pipe,  weigiiing  600  pounds  eaeli,  lind  to  be  earried  lonj;  distances 
on  the  shoulders  of  the  laborers,  owing  to  the  roughness  of  tike  country 
trayersed.  1^  location  of  pumping  stations  at  approximately  equal 
distances  apart,  adjacent  to  water  supply  and  at  the  proper  elevation, 
involved  unusual  enpneennj^  skill. 

More  than  1,500  laborers,  divided  into  10  ijanfjs,  were  employed  in 
the  work.  A  schedule  of  more  than  2  miles  per  tlay  wtvs  liguied  out 
in  advance,  and  so  accurate  was  the  estimated  rate  of  progress  that 
when  the  gaps  were  closed  up  it  was  found  that  the  various  gangs  of 
workmen  had  fuiished  their  work  with  an  average  difference  of  time  as 
compared  with  the  s(  hedulc  of  not  more  than  four  days. 

The  rate  of  How  of  the  t*il  in  the  line  is  such  tliat  but  for  the 
necessity  of  relaying  at  the  intermediate  stations  only  ten  days  would 
be  required  to  transport  it  from  one  end  of  the  pijjc  line  to  tne  other; 
one  additional  day  lor  relaying  at  each  station  bnnga  the  total  up  to 
fifteen  dajs. 

The  8-mch  pipe  fine  of  the  Texas  company  begins  at  Tulsa  and 
passes  through  Henrietta,  Stuart,  and  Armstrong,  Okla.;  it  crosses 
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the  Red  River  at  Denisonj  and  continues  thence  to  Sherman,  Dallas, 
Cfursicana,  Concord,  Bobbin,  and  Humble,  in  Texas.  At  Humble  it 
oonnects  with  the  6-inch  system  from  that  point  to  Port  Arthur  and 
Port  Neches.  This  line  tAes  in  Dayton,  Sour  Lake,  Beaumont,  and 
Nederland.  The  line  was  commence*!  oarly  in  Febnifiry,  1007,  and 
completed  in  January,  1908.  Its  daily  capacity  is  from  17,000  to 
18,000  barrels. 

At  all  of  the  trunk  tme  stationa  there  are  at  least  two  37,500-baml 
tanks.  At  Tulsa  there  are  32  of  these  tanks,  at  Dallas  14,  at  Corsicana 
3,  at  Humble  5,  at  Sour  Lake  7,  Rt  Befl\i!T>ont  (Oarrison)  14,  and  at 
Nederland  12.  In  addition  to  this  there  are  a  lar^e  number  of  tanks 
connected  with  the  refineries  at  Dallas,  Port  Arthur,  and  Port  Neches. 

In  the  followiD^  tabks  are  shown  the  production  and  value  of  pe- 
troleum in  the  Mid-Oontinent  field  since  1889: 


Proiueiion  of  crude  petroleum  in  Ihe  Mid-ConHnenl  oil  Juld,  1889-1907,  by  State*,  in 


18H9 
1806. 
1897. 

iim. 
im. 

1900. 
1901. 

1902 
1903. 
1904. 
1906. 


to 


'•12, 


iio.5;» 

113.571 

Hi.ogs 
71, mo 

60,700 
74,7H 
17!i,  l.M 
3^1, 7« 
9(12,214 

01.3,  -jy^ 
718,648 


Oklahoma. 


1 

a. 


•.'H7 
170 
625 


6,472 
10,  OU) 

37,100 
UH,t<ll 

7-i.H 


Northern 


1.400 

>^'k  sr.';) 

US,,  t<i 

'>8u0,545 

«17.«71 

1,117,906 


Tout. 


110,817 
116,141 
147,  (V48 

cin.fioo 

7-^.  183 
917,225 
089,696 

i,,'.7;}.o.s.^ 

(i,  1  v., 
12,  777 
22,836,6» 


a  Iijcludt.'s  cx>untiffl  of  Navarro,  Jack,  and  Mcl.«aiiau. 
t>  lochidoa  a  small  production  in  Houtoem  TtMMB. 
e  iDcIudea  theproductlon  of  Oklahoma. 
4  imdiidMl  111  KSIIM0  piodnotloii. 

In  the  following  table  is  shown  the  total  podnetion  of  crude  petro> 
leum  from  the  Mid-Continent  field  from  1889  to  1907,  inclusive,  with 
its  percentage  of  the  total  production  of  the  United  States,  and  the 
quantity  and  percentage  oi  increase  and  decrease  each  year: 

PndueHon  qf  crudg  petnUum  m  the  Uid-Conlmentjidd,  't889-1907t  in  baneU. 


TCMP. 


1S60 
1§90 

i& 

a 

u 

ll«6...,  

1897  

laoe  

lf«9  

1900..  

1901  

1902.. 

1908  

1904  

1906  

J^K^"—  


Pwdoctlon 


fiOO 
1,200 

i,4ao 

6,0§0 
16»010 
40,130 
44.467 

M:,o-t.K 

i)i<"..'«> 
7;w,  is.i 
'ii7,ir..','. 

7;t.(is:. 

777 


1. 

12, 


i'(T(>'rit- 

tolki  pio- 
dueuon. 

Incneaao. 

300 
280 

.^,600 
12,990 

22, 130 
4,  Xil 
70, 674 

:t2..'ii)7 

14a  00 

lfl.17 

asCbM 
»«.» 

122.83 

lasi 

186.93 

28.23 

317  (.2 
l'.i.72 
24.26 
7.00 

.■)•».  42 

O.oe 

0.08 

0.  11) 
0.24 
1. 11 



* 

l.^<»  i  V'l.fM 

1.43 
1.12 
J  .  67 

2.S 
;iO 

1  lti.O& 

2aao 

1?'.*,  042 
72,  171 

4.C.l.l..'.44 
t),.U7, 14.>^ 

24,000,714 

Q.30 

102. 
106.14 
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PndueUonandwdue  o/ crude  petrolmm  in  the  Mid'Coniment  JMd,  im-1907,  by  StaU»^ 

in  harrdM, 


Your. 

KiLnstif!  .'ind  Okliihonia. 

Northrm  1  CXHS. 

Total. 

Quantity. 

Value. 

Quimtlty^ 

Value. 

Quantity' 

Value. 

imi.   

ifloe  

12.013,495 
21,718,648 
4&,  883, 649 

9,615,  IWH 

TiiC),  2S2 
l,117,U0d 

»is,«a8 

$n<ii,i'<)i 

740,642 
731,477 

12.533,777 
22,830,553 
46,840,267 

16.908,002 
10.355,740 

STOCKS. 

Tho  RtatfmoTit  of  Ww  production  from  this  field  refers  entirely  iKi 
the  oil  taken  from  the  wells  and  koUI  or  measured.  In  addition, 
tiiere  was  an  unusually  great  quantity  of  oil  held  by  the  producers 
on  the  leases.  This  is  included  under  the  head  of  neld  stocks,  the 
actual  quantity  of  which  can  not  be  accurately  given,  but  whi  li  in 
estimated  by  tne  Oil  Investors  Journal  to  amount  to  about  6,650,000 
barrels  on  Jamiar>'  1,  1908. 

In  addition  to  these  stocks  held  by  the  producers  the  contents  of 
the  great  steel  tankage  built  during  the  year  and  of  the  tank  farms 
already  owned  by  the  Prairie  Oil  and  Gas  Company  make  the  total 
stocks  ;it  the  close  of  1907  in  the  Mid-Ck»ntment  field  amount  to  oyer 
45,000,000  barrek. 

WELL  RECORD. 

The  following  table  gives  the  well  record  iu  the  Mid-Continent 
field  for  1U07: 


fr«B  tteard  in  Mid-Coniinent  Jdd  m  1907. 


District 

\V  eUs  drilled. 

AImw- 

Oil. 

Gas. 

Dry. 

Total. 

dooed. 

MMtiMwn  tteaa: 

71 
17 
10 

6 

52 
0 
3 

129 
27 

24 

a 

1 

OS 

G4 

w 

37 

*74 

268 
1« 

81 
327 

m 

3»M0 

417 

408 

4»3fl8 

3,606 

m 

473 

4»fiG3 

(<•) 

"  Figimw  taki'ii  from  Oil  City  Derrick. 

b  KLaruas  toUii  initial  pRMluetl€(i,1»12  bvntai  OUahoDia,  4S3v3H  bureto. 

c  UaJmowa. 
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FroducUon  oj  crude  petroleum  in  Kafwu  and  OiUahoma  in  lavt  and  1907 ,  by  monUtx,  in 

Aorrcb. 


Janii.-iry 


Murt'h. 

April  

May  

Jwrv  

.ruly  

August  

t><  pt»'IIll»<T-  ... 


Dcc*»mlM<r. 


im                    1  1907. 

mil*. 

Shiprnt-nta 
of  crude  by 
rail  and  coo- 
■amptlon  by 

Total 

pi|H--|iin' 
ruiia. 

flhipinoiit* 
of  CTOdo  by 
mil  and  con- 
sumption by 

reOnarif* 
•ndftMl 

TotaL 

1,472,214 
1.352,»1 
,  I.(<Q3,1K2 
1.779.211 
i,74l.!Hl 
LOSS,  4^3 
3,022. 215 
1,779.263 

1.  Mti.  719 
'  2.009,&'» 

1.945, 1»5 

2,  m,f*S2 

36.311 
27.22e 
3H,443 
34,719 
41.711 
47,900 
49.546 
47,724 
48.046 
57,  W« 
47.729 
50.  WW 

1.50K.525 
1.379.757 
1.729.«2f. 
1.81.3.970 
1.7R1,(>52 
1,736.3:0 
2.071,701 
l,H26,987 
1,594.765 
2.0«>,718 
1.0«r2,924 
2.213.f»3l 

2.358,104 
2,364.531 

.\.(H>,X3t\ 
a.tiH.MO 
3,747.030 

3.S?2,0»v4 

•4.  l.fI.'>S4 

4,  uiN.'.n 

4.S41.0.'.7 
4.  4  jl 
4.14^,149 

83,8f>5 

9i,5:u 

100.2(19 
108.  {<52 
106.04:< 
106.li90 
110.  (ilS 

iis.2n<> 

1I0,(>>' 
117.27J 
107.410 
127. 

2,441,969 
2,456,0<j2 
3,1«),735 
3. 718.  .102 

3.8. 'i2.0g2 
3,928.7.54 
4.001,290 
4,250. 190 

4,.m:«2 

4.9. ^.329 
4.5.'>9.394 
4.277.010 

21,194, lo6 

• 

524,492 

21,718,648 

44,GSO,341 

<il,283.308 

45,933.649 

«  Awrage  qoMttty  ran  to  f«lliwflea. 
PRIOBS. 

In  tho  foliowin^r  tables  arc  piveii  tlK»prices  paid  by  the  Prairie  Oil 
and  Ciaa  Conipany  for  tiie  oils  of  different  grades  in  Kansas  and 
Oklahoma  dunng  the  years  1905, 1906,  and  1907;  also  the  average 
monthly  price  during  1906  and  1007: 

Range  o/  privet  paid  /or  ptlrolrutn  by  the  Prairie  Oil  and  Gas  Company  in  Kantat  and 

OHahmm  in  i905, 190$^  and  1907 ^  per  barrel. 


J«iuiar7  5..*. 
January  II... 
January  31... 

March  25  

April  12  

April  18  

April  25  

Mar  27  

.fun.'  17  .  ... 

.'^rUt.UilxT  12, 

s.pi.tnbfr  28. 
Octobor  20.,,, 


32«and  311"  U>, 


31'  to 


30**  to 


10.  7.'. 

».70 

10.65 

.77 

.72 

.67 

.62 

.72 

.67 

..a 

.57 

.70 

.•i5 

.«» 

.56 

.ly 

..S8 

.53 

.Cri 

.61 

.5»i 

.51 

.hi 

.56 

.51 

.46 

.57 

.£2 

.47 

.42 

.a3 

.« 

.43 

.m 

.fiO 

.45 

.40 

.35 

.to 

.45 

,43 

.38 

.fit 

.« 

.46 

.42 

.Si 

.« 

.« 

.48 

.10"  to 


$0. »« 
.57 
.62 
.50 
.48 
.4*. 
.41 
.37 
.Si 
.30 
.34 
.39 
.40 


291'  to 


20"  In  '25-r  to  ' 


28"  to  I  22«  to 
28^*.  I  38*.< 


JO.  55 
.52 
.47 
.46 


«1 


.47 
.42 
.40 


4.'. 
42 
37 
S5 


1000. 
January  I. 
Jaly38.... 
Angoat  3. . 

Aufnict  <». , 
August  15. 
August  28. 


|{(«ivy. 


to. 


.  is 
.45 
.42 
..19 


m.  35 

.  .  55 

.;!2 

.29 
.26 


Dat^ 


1907. 
January  1 
l-pbitisry  U. 
March  0  


;>2°  »»ri<l 
!  al)OV<'. 

•0.30 


.40 
.41 


.25 
.30 
.35 
.35 


31}°  to 

■.12°. 


10. » 
.37 


111.40 
.37 
.Si 
.20 


10.30 
.36 
.31 


to 

311°. 


:tni°  to 


■.V)"  to 


HMivy. 


to.  33     90.  m     fO.27  90.26 


.214 
.35 


.31 
.3B, 


.28 
.29 


I 


.27 
.3S 


ailWTy. 


51S0«— ic  B  1907, 
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Average  nwiUhly  prict  of  Kansas  and  Oklahoma  crude  petroleum,  per  barrel  of  gallom, 

in  190$  and  J907,  &y  twnt/u. 


■ 

1W7. 

32°  and 

32"  and 

Miiv  

.  ni 
.r.2 

.'Si 

.ui 
.39 

JO. 

.  X, 
.  :ir. 

.  Vr, 

.801 

.M 

.» 

.26 

■  2^^ 

$0. 

.  -toj 

.  ■!! 
,  41 
.  A\ 
.41 
.41 
.41 
.41 
.41 
.41 

$<j, 
■  -'-J 
—  ■  i 

.2» 
.28 
.28 
.38 

.  38 

July  

.47 

.311 

.40i 

.27  J 

KANSAS. 

Production, — The  foiiowing  table  gives  the  ])rc)(iui;ti(>n  and  sales  of 
crade  petroleum  in  Kansas  in  1907: 

production  of  cnuie  petroleum  in  Kansa*  in  J'JOJ,  in  barrelt. 

Qunrtitv  pipe  1  from  wells  in  Kftiuw  to  refineries   449, 211 

Bail  shipmenUi  iu  i^ansas   263, 881 

Eaiunatod  quantity  piped  from  other  welli  in  Kaneaa  and  sold   1»  60^  429 

Total  sales  in  Kansas   2,409,521 

Total  value   1066, 134 

The  United  States  Geological  Survey  sent  out  a  special  int^uiry  to 
each  producer  of  petroleum  in  the  United  States  to  ascertain  the 
quantity  of  oil  produced  and  sold,  tc^ether  with  a  report  of  field  op- 
erations, in  order  that,  when  this  system  is  perfecftHi,  it  will  supple- 
ment the  stati.stics  obtained  through  pipe  lines  and  other  transpor- 
tation companies,  and  afford  a  basis  for  ascertaining  the  production 
of  oil  in  each  county  and  each  pooL  Returns  from  £uifias  are  practi- 
cally complete  and  show  the  following  division  by  counties  of  t  he  jiro- 
duction  already  given.  A  portion  or this  given  as  "production"  was 
taken  from  storage,  Init  as  it  ontored  into  consumption  in  1907,  it  is 
considered  as  marketed  production  for  that  year. 

Quanliiy  and  value  af  pefrolmin  produeed  and  told  in  Kama$  in  3907,  by  wumUet. 


Coontjr.                                         ,  <inaDUty. 

Barrrls. 

Allen  ,   iw.  T.:- 

Bourbon   T.i^'s 

Chautauqua   1,142,113 

EIJc   2«.S05 

Franklin  «  1S3. 124 

LnlKtlij   14,457 

Miami  ,   31.324 

Montgomery   472,2<v> 

NWMbO   3;i7..133 

WUaon   4,819 

Totiii   s.4i».sri 


Value. 


2.  S',i5 
457,474 

io,cie 

5,791 
12.547 
189.  KVfi 
135,119 
1,930 

905.134 
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ComvarcUive  analyies  of  Kansas  petrvUvnw. — Duriog  the  sprin*:  nf 
1908  Mr.  J.  P.  Dunfop  collected  104  8amj)les  of  petroleum  embracing 
aU  the  developed  pools  of  the  Ifid-Oontment  neld.  A  sample  of  1 
gallon  was  collected  from  each  well  and  a  5'gallon  sample  from  each 
important  tank  farm  or  pip**  lino.  These  cnn'^  w  ore  scaled  by  solder- 
ing as  soon  as  the  cans  were  tilied  at  the  wells,  and  were  then  expressed 
direct  to  Wasliiiigton.  The  exaunnation  of  the  well  samples  from  the 
"Kanfiiifl  portion  of  the  field  has  been  completed  as  to  specific  gravity 
andoomparatiyediBtiUatioii  teatSiand  these  are  given  below  as  follows: 
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OKLAHOMA. 

ProdiLction, — ^The  following  table  shows  the  productiou  and  sales  of 
crude  petroleum  in  Oklahoma  in  1907: 

Production  <^  crude  pttnieum  in  Oklahoma  in  1907,  in  bamU* 

Estimated  quantity  shipped  from  Glenn  pool  and  sold   19, 926, 995 

Quantity  pipe<l  from  weus  in  Oklahoma  to  refineries   373, 372 

EBtimBlea  quantity  piped  bom  Other  weUa  in  Oklahoma  and  boM   23, 048, 806 

Bail  ehipmente  (outside  Glenn  pool)  in  Oklalioma   1  ?  i  955 

Total  sales  in  OUahoma   43, 524, 128 

Total  value   $17, 513, 524 

During  the  year  1907  more  rapid  development  of  the  oil  and  ^as 
resources  of  the  former  Indian  Territory  was  made  than  at  any  time 
prece{ling.  This  was  especiallv  true  in  the  lands  of  the  Creek  Nation, 
the  greatest  activity  in  this  direction  having  been  heretofore  in  the 
Cherokee  Nation.  There  has  been  some  proflpecting  in  the  Chicka- 
saw, Choctaw,  and  Seminole  nations,  and  many  thousands  of  acres 
of  Indian  land  have  been  leased. 

The  large  increase  iu  tlie  production  of  oil  in  the  fieidis  of  liie  former 
Indian  Territory  is  shown  by  the  following  statement,  which  has 
heen  prepared  from  the  most  reliable  sources  and  gives  the  approxi- 
mate number  of  barrels  of  oil  marketed  during  each  month  of  the  fiscal 
year  ending  June  30,  1907: 

Oil  marheUdJrom  /luNoit  landi  itaingfaed  fear  mMng  Jum  90, 1M7. 

Fphniarv,  1907   1,707.000 

March,  1907   2,360,000 

April,  1907    2,970,000 

May,  1907   3,154,000 

June,  1907   3,  1.^X000 


July,  190n   '1^(1  fH)0 

August,  1906    9W>,  000 

September,  1906.   925. 000 

October.  1006   1,205.000 

November,  1^06   1,250,000 

December,  1906   1,365,000 

January,  1907   1.595.000 


ToUl   21,717,000 


A  vast  quantity  of  the  oil  produ rrrl  in  the  Creek  and  Cherokee 
niitions  is  stored  m  tanks,  it  IxMn^  estimated  that  on  June  .'30,  li)07, 
there  were  18,000,000  barrels  so  held  within  the  limits  of  these  reser- 
vations. 

The  total  quantity  of  crude  petroleum  run  from  wells  on  the  Osage 
Nation  during  the  year  1007  was  5,143,971  barrels,  of  which  there 
was  nm  to  the  Pniirie  Oil  and  Gas  Company  a  total  of  6,()S5,232  bar- 
rels; to  the  Uncle  Sam  Oil  Company,  56,758  barrels;  to  the  Superior 
Remiing  Company,  2,003  bamis,  and  sold  to  operators  for  ftuu,  76S 
barrels. 
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In  the  following  table  is  given  a  statement  of  the  quantity  of  crude 
petroleum  produced  by  tlie  Indian  Torritor^^  Illumniatin^^j  Oil  Com- 
pany and  its  sublessees  from  wells  in  Osage  Nation,  Oklahoma,  Iroiu 
1903  to  1907,  indusiye: 

Production  of  crude  petroleum  by  the  Indian  Territory  Illuminating  Oil  Company  and  iU 
iuSUmetfrom  January  i,  iMtf,  to  DeeewiberSi,  1907. 


Darrela. 

1906   5,219,106 

1907  5,143.971 


Harrels. 

1903   Sfi.  905 

190-1   652.479 

1905   3,421,478 

On  December  31,  1907,  there  had  been  1,271  wells  drilled  in  the 
Osage  Nation,  837  of  which  were  producing  oil,  71  were  producing 
gas,  and  363  were  dry  and  exhausted  wells,  producing  neither  oil  nor 
gas.  On  December  31,  1906,  there  had  been  1.080  welJs  drilled  on 
this  reservation,  of  which  716  were  producing  oil;  66  were  producing 
gas,  and  298  were  dry.  This  is  an  increase  of  121  produt^ing  oil  wells, 
5  gas  wells,  and  65  dry  and  exhausted  wells,  a  total  of  191  wells 
dnlled  during  the  calendar  year  1907. 

In  the  following  table  is  shown  the  number  of  wells  drilled  in  the 
Osage  Nation  by  the  Indian  Territory  Illuminating  Oil  Company  and 
its  sublessees  from  1903  to  1907,  inclusive: 

Oil  and  goi  tedU  in  Utt  Otage . 


Total  wells  completed  to— 


Jamuury  1,  IQOB... 
DaeantMrSl.  1904 
JiiiMlO,l9Q6  

December  31. 1906 

June  10,  1<K)6  

December  .n.  1906 

June  30, 1W7  

DaoMBber  31, 1907 


tion,  190S-1907, 

Com- 
plete! 1. 

Pro- 
ductive. 

Gas. 

Dry. 

ao 

au 

644 

704 

SttJ 
1.080 
l,li,'i 
1.271 

17 
243 

asft 

462 

560 

716 
77a 
837 

S 

81 

a« 

45 

56 

66 
67 
71 

11 

97 
156 
197 
238 

29S 

m 

363 

Estimated  production  and  tales  oj  crude  petroleum  from  Glenn  pool  in  1907,  bi/  months. 


Barrels. 

January   385,939 

Febniary   572,414 

March   1,084,63C 

April   1,716,079 

Mav   I,923.2<i2 

Juiie   1,971.122 

July   1, 922, 387 


Barrels. 

August   2,003,607 

September   2,  :m,  205 

Octol>er   2,441,622 

Noveml)er   1,971.595 

December.'   1, 626, 127 

Totil   19,926,995 
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The  followinrr  diagram  shows  the  variations  in  production  of  the 
Glenn  pool  in  lilU/: 


-I 


H  E 


lltlllll 


Fia  A.  -  RiBe  aad  decline  o(  the  output  of  ttw  Qtoon  pool  in  OUalioiii*,  Is  1907,  by  months,  ia  barrels. 
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WeU  record. —The  following  table  ipves  the  well  record  in  Okla- 
homa in  1907,  by  districts: 

WM  ntord  in  OtiaAoma  in  1907,  iy  dittrieU.* 


Chmikee. 
Osage  

Creek  

(  Ifvt  land. 
OUrt  


Wells  drfUed. 


00. 


ToUl 
Initial 
produe- 


3,218  m.20& 

144  16,3fiO 

1,090  303,  im 

16  524  i 

12  500 


ToUi   3,484  ,  459,685 


1 


78 

15 

8 
13 


Dry. 


18S 
16 

97 
12 
18 


Total. 


149 


2,478 
174 

1.226 
36 
47 

3,MiO 


•TaHua  from  Olt  Cl^  Dwrtok. 
OUIjF  FIEIiD. 

Coiloctively  the  Gulf  field,  including:  tho  oil  fiolds  of  lyouisiana  and 
coastal  Texas  (northern  Texas  excepted)  showed  a  decline  in  total 
production,  neyertheless  new  developments  were  sufficient  to  keep 
interest  up  to  the  level  of  1906,  as  was  shown  by  g-eneral  activity  in 
well  dril  inp.  As  in  the  Mid-routincnt  field,  tlic  oil  possibilities  of 
Texas  and  Louisiana  are  by  no  means  nseert  ained,  and  the  prohnbility 
lies  on  the  side  of  the  discovery  of  other  highly  productive  areas. 

In  the  Gulf  field  the  accumulation  of  petroleum  is  determined  hj  a 
type  of  geologic  structure  which  is  unique.  The  oil  occurs  in  very 
recent  rocks.  All  of  tlieso  formations  are  characterized  by  fiat  or 
j2:ently  sloping  strata,  in  which  occur  peculiar  domes.  These  domes 
are  perhaps  uplifts,  f)erhaps  the  results  t»f  the  subU'nanean  cr^^stalliz|k- 
tion  of  soluble  materials,  salt,  gynsum,  and  limestone,  which  have  been 
brought  up  from  relatively  great  aepth  and  which  nttiy  have  elevated  the 
strata  al)Ove  into  their  present  position,  forming  tnese  characteristic 
domes  or  "mounds, "  as  they  are  calleti.  Drilling  on  the  top  or  sides 
of  these  mounds  has  fretiueutly,  as  at  Spindle  Top,  developed  large 
oil  gushera  associated  with  salt  water.  Drilling  only  a  short  distance 
from  the  sides  of  these  low  domes  shows  a  continuanc(>  of  the  surface 
formations  to  dei)tlis  beyond  the  practical  reach  of  the  drill  without 
finding  any  of  tlip  (  linracteristics  of  the  mound  fornix tinfi>.  Tliere 
are  many  of  these  mounds,  and  thev  are  attractive  regioM  for  drilling. 

Most  noteworthy  in  1907  was  the  great  gusher  struck  at  Ansc-la- 
Butte,  in  Louisiana,  on  account  of  its  developing  a  field  40  miles  east  of 
Jennings. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  the  Qulf  field  for 
the  year  1907,  by  months. 
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Production  of  crude  petroleum  in  the  Guy  frld  in  lU(f7,  by  immth$,  in  barreU. 


!  CMitU 
1  T8XM. 

IXNilabuui. 

1 

1 

April  

May  

July  

Octiilvr  ,  

870,816 
888, 161 
1.124,«i48 

I.  11.-.,  Til 

1 ,  (HI.'),  -.'.i;! 

9U.i,8l6 
9:»,839 
873,213 
871.852 
805.750 
«S5,087 

580,200 
434.465 

380,86:) 
294, 777 

'25\ ,  9«2 

.it>&.032 
409,208 
428.302 
:S26,679 
5S7.294 
644,389 

1,466,010 

l..tS.626 
1,505.511 
1 , 410, 49s 
l,?,'i7  195 
1.  livf.  MtS 
l,ib»i,M8 
1,403,047 
1.301.605 
1.198.631 
1.483.053 
1.629,476 

11,4111,078 

S,000,3Bt 

UH  410, 280 

Total  1 

Production  of  crude  petroleum  in  Uie  Gulf  field,  1889-1907,  by  States,  in  barrth. 

Year. 

Coaatal 
Texas. 

Total. 

2,441 
3,993,113 
17,465,787 
17.453.612 
21,672,311 
27.615,907 
U.  440,903 
11,410,079 

2.441 
3,593.113 
18,014,404 
18,371,a8S 
24,6.31.260 
36, 526,323 
30,527,00 
1«.410,3M 

m  

548,617 
017.771 
2,958,958 
8,910,  416 
9,077,528 
5,000,321 

im  

ProduetUm  and  value  q/*  crude  petroleum  produeed  in  the  Gvdffidd^  J90»-J9C7i  in  harrde. 

Ymt, 

CoAstal  Tezaa. 

LooMmm. 

1  TotBL 

Quantity. 

Value. 

Quantity. 

Vftlne. 

Quantity. 

Value. 

1906.  

27,015,907 
11,449.992 
11,410.078 

17,190,058 
5,825,034> 

8,910.  41i'. 
9.077..')1.N 
6,000,221 

fl.«)l..TJ.-. 
4,063,033 

1  16,410,209 

f8.791,*w« 
9,382.874 
13,743,319 

lu  the  following  table  is  shown  the  production  of  crude  petroleum 
in  the  Gulf  field  from  1889  to  1907  with  its  percentage  or  the  total 
of  the  United  States,  the  iocreaee  or  decrease  each  year,  and  the 
percentage  of  increase  or  decrease: 

Production  cj  crude  petroleum  in  the  Qu^  field,  1889-1907,  tn  barreU. 


I'miiuc- 
tiuo. 

I'nn'i'tlt- 

tutaipru- 
dtiBMim. 

1 

PercNuitag*. 

i>HOfaifcf«. 

ISVK  ,  ,   

48 
54 

54 

l.VH)  

l.slti...  ,   



ia*2  

45 

9 

ii7 

 ii'w 

inttn   h) 

5 
10 



11.11 

2aflo 

1894  

W 
SO 

eo 
ao 

1,460 

530 

0 

.■VKi  li:-; 
I-'  III  1.  ink 

.......... 



10 

1606  

 1  

1W7  

1808  

I.IDO 

§,066166 

im  ,  

930 
630 

03145 

loaoo 

1901....  

&  18 

1902  

S  l.  l-'l  .  .■■11 

mi, :« 
1. 

:M.i;r7 
48L2D 

■J)      .  ■.'■i;> 

27.11 
16.23 
9.  OS 

0.259.88(1 
11,505,054 

1906  

.'->.,  .v.'i.  ;c3 

1900  

16,410,209 

15,MW,803 
4,117,221 

43,80 

9ao» 

■* 

1907  
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WBLL  RECORD. 

In  the  following  table  will  be  found  the  number  of  wells  completed 
in  1907  in  the  different  districts  of  the  Gulf  field.  Most  of  the  well- 
record  information  of  the  (lulf  field  is  compiled  from  the  statistics 
of  field  operations  pubUshed  monthly  by  tlie  Oil  Investors'  Journal, 
of  Beaumont,  Tex. 

Well  record  in  Gulf  JUld  in  1907. 


WeUsdfUM. 

AfaM- 

DIatrfct. 

Total. 

Oil. 

Om. 

Dry. 

donwl 

_  .  

OM^^TaxM: 

170 

10 

80 

188 

KtMD  

ao6 

174 

0 

S3 

31 

ttSlJ?:;-:::::::;::::::::::::::::::::::;:::;:::;::: 

m 

Utt 

0 

21 

14 

U0 

UO 

1 

86 

38 

96 

88 

0 

13 

11 

18 

11 

0 

7 

10 

« 

0 

0 

8 

0 

6 

3 

4 

8 

6 
9 

4 
« 

0 

1 
4 

1 

•  IMri  

m:, 

211 

LouisiatiH; 

76 

88 

0 

23 

41 

<  Ofcd'ln   

33 

8 

u 

4 

9 

4 

2 

0 

2 

0 

*i 

1 

0 

5 

IMd  

l<n 

tA 

n 

34 

OnadtoUl  

736 

24 

345 

807 

TBXA8. 


FBODUCTION. 

The  production  from  the  whole  State  of  Texas  decreased  slightly 
from  12,567,897  bamels  in  1906  to  12,322,696  barrels  in  1907.  This 
dedine  was  most  noticeable  in  the  Humble,  Batson,  and  Hosldns 
mounds.  The  most  noted  increase,  amoimtinf^  to  50  per  cent,  was 
at  vSpindle  Top.  In  December  the  daily  avenii^e  at  Spindh>  Top  was 
greater  than  at  any  time  since  1904.  ^ur  Lake,  Saratoga^  Powell, 
and  Henrietta  also  showed  minor  ineieases.  DiiUW  was  active  in  the 
Piedias  Pintas  and  Mission  fields.  In  northern  T^xas  the  showing 
was  poor. 

JarJ:  Cinnitij— At  Jacksboro,  Jack  Count}',  are  a  few  small  wells 
which  produce  a  fine  grade  of  lubricating  oil,  about  one  barrel  each  per 
day.  These  wells  are  shallow,  about  100  feet  in  depth.  Deeper 
dnlling  is  now  in  process  in  this  county.  At  a  depth  of  2,200  teet 
three  sands  showing  oil  were  encountered,  but  they  were  full  of  salt 
water.  Another  well  was  started,  but  drilling  operations  have  been 
suspended  at  a  depth  of  800  feet. 

JBexar  County. — During  the  year  1907  a  new  field  was  opened  up 
near  San  Antonio,  Bexar  County,  called  the  Mission  oil  field.  Six 
wells  have  been  completed,  and  others  are  in  process  of  development. 
For  many  years  a  small  quantity  of  oil  of  very  fine  t^nule  has  been 

{)roduced  from  three  wells  in  tliis  locality.  One  well  drilling  in  this 
ocality  to  a  depth  of  about  1,200  or  1,400  feet  struck  oil  and  gas 
in  about  eveiy  100  feet;  the  diill  penetoated  small  deposits  of  coal, 
sulphur  rock,  paraffin,  and  other  strata  indicating  the  presence  of  oil. 
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There  is  also  a  strong  flow  of  gas.  Work  on  this  well  has  been  tem- 
porarily suspended. 

Duvid  CvmUy. — ^The  discovery  of  crude  petroleum  iu  a  well  in 
Piedras  Fintas,  Duval  County,  m  1907,  adds  another  oil  field  to  this 
State.  Four  wells  were  completed;  a  portion  of  the  product  was 
shipped  by  rail,  a  portion  was  consiimeci  in  the  fwld  in  development 
work,  and  a  small  quantity  remained  on  liand  at  wells  in  the  neld  at 
the  close  of  -  the  year.    Developuieuts  are  in  progress. 

In  addition  to  the  oil  districts  mentioned  it  is  reported  that  devel- 
opments are  in  progress  in  Montague,  Denton,  Lamar,  Cass,  Hunt, 
Kaufman,  and  Wise  counties. 

PndueUon  <^ crude  fetrt^ewn  in  northern  and  oxutol  TesminlSOe  and  1907,  fty  ffumOi, 

in  barreli. 


Xooth. 

1907. 

Northoni 

COKStuI 

Tot*L 

TexiM. 

ToteL 

Febniarv  ,  

Marrh  

Mix  

Novamter  

Totol  

54,  m 

70,036 
80,463 
07,07f. 
107,160 
114,187 
111,488 
100.103 
113,775 
96,866 

«,ao3 

1.1»,2») 
016,182 
914,074 
937,277 
1.080.744 
1,141,078 
1,000,886 
ffZ8,M6 
806.274 

872.  aw 

812,048 
887,277 

l.is:j,»n»() 
077.47.1 
1t?<4.  110 
1,017, 72a 
1,187,790 
1,348.338 
1,184,003 
1,037,  m 
91!5. 37fl 

910,313 

988.  om 

'M).  iss 
31 1 
84,333 
82,287 
«7,filS2 
86.806 
60, 2» 
62,0% 
66,666 
65,801 

S7(i,  SIC. 
HSS. 101 
1.124,648 
1.115,721 
l,006,'2.i;i 
936,u:i:< 
903,810 
933,830 
8^3.213 
871,852 
896,769 
985,087 

•t7-.',08(( 
<.>78.(i.SK 
1.220. 

\.im,sm 

1,018,230 
971,808 

1,000,644 
933,442 
933,911 
961,415 

1,060,478 

1,117,008 

11,440, 802 

12,887.»7 

912,618 

11,410,078 

12,382,086 

PtodueHan  and  natuo    crude  petroleum  jtroduced  in  northern  and  eoaekd  TVasof,  1906~ 

1907,  in  barrels. 


Ymr, 

Nonh«In'l^BSH. 

CooatatTnotf. 

Total. 

Quootltj. 

Vatae. 

VftllM. 

QiMBtiiy. 

Value. 

1905  

1908  

1907  

520,282 
1,117,906 
91S,8iB 

$361,604 
740,6«2 

27.f)l.'"),9(t7 
ll,4iO,992 
11,410,4»8 

?7.19(),Ij:>S 
5,825,036 
8,080^888 

28, 136, 180 
1^667,8g 

87,552,262 
6,666.678 
10,401,861 

In  the  two  following  tables  will  be  found  the  production  of  crude 
petroleum  in  Texas,  by  distiicts  and  months,  for  the  yeans  1906  and 

1907: 


Production  of  crude  petroleim  in  T^exae,  1906-7 1  by  Stride  and  monthtf  in  Aonvlo. 

iQoe. 


MonU). 

Spindte 
Top. 

Sour  Lake. 

Batoon. 

Saratoga. 

Coraicatta. 

I'owell. 

.Kurtt  

Muv  

.Fiine  

•lulv  

Aiijnist  

8«'l)lpml>er  

October  

November  

Dfloember  

113,180 

121.fi09 

7.^.111 » 

77,;^.<s 

7S.2iW 
78,069 
71,477 
77.044 
88.662 
96,687 
101,907 

is^,  t-ii 

193,183 
202,781 

lifi.  179 
ls.<.i>il8 
I77,',i:0 
U-l,  138 
135.910 
186.001 
148. 9K4 
166.469 

.■il.'.f'ji. 

206,991 
202. 410 
207.460 
191,733 
198.676 
194,528 
171,837 
171,605 
149.8:17 
172,563 

us,  is,} 

13a,  i' 

173.150 

l«2,  ts'j 
■Ji>,  417 

r,'.t,c4.'". 

I  V> ,  1,1  IS 
l.Ni.'J41 
180.740 
208,906 
201,882 
192, 441 

2ti,686 
3«i,232 
28,330 
2»).ft41 
!»,260 
27.103 
26,858 
26.204 
27,936 
30,275 
24.377 
29,830 

17,470 
21,872 
31,540 
43,915 
^.779 
71,198 
78.083 
76,242 
72.228 
74,786 
65,253 
60,755 

l,8n,492 

2,156,010 

2,:B9,607 

2,182,057  j  332,622 

673.321 
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FroiuidSan  of  enufe  jwtrolnim  tn  Tnem^  1906-7,  by  dttirieli  uad  monlfo,  m  bofteb — 

Ckmtioued. 

XdOe-'OODtllHMd. 


tfcoth. 


.Jsnuiiry . . . 
Kehniary.. 

Manli  

April.  

Mi'.y  

Juno  

July  

Aiipist.  . .. 
Sejjlrniber. 
<  )ot<il>"r. . . 
NoveniN-r. 
Dttcember. . 


413. 117 
250,731 
256,756 
285,627 
350,521 
448,871 
406,579 

•J33,41'i 
210, 74« 
209.041 
190,723 


gorda  and 
Hoskins 
Mound. 


300 

mi 

9.tiS7 
38,U7U 
14,004 
9,422 
2,460 
1,623 
1,785 
1,640 


H«ail0tta. 


10.221 

1(1.096 

9,913 
9,854 
8.776 
9,113 

8,927 

H.m 

8,562 
8,141 


OtiNr. 


K.()«9 

6,570 
9,082 
6,000 
6,065 
5,840 
4,850 
4.760 
4,8.10 
11,426 


1,183,690 
977, 475 
984,110 
1.017.7M 
1,187,729 
1.248.238 
1, 1S4,(162 
l,ai7,122 
915,378 


Total...  

3,571,446 

80,591  1      111,072  1  92,850 

01,090 

12, 367, 897 

Montli. 

Spindle 
Top. 

flour  Lake. 

Uatsoa. 

Corsicaoa. 

Pow«U. 

Muv  

August  

October  

Noveniljer  

December  

Total  

IKi.'Jtt 
U'J.OlO 

ir-j.y.'v. 

1^,949 
142,085 
135.845 
134.190 
132.431 
122.676 
121.829 
l.").i..'">st", 

m,m 

17<"..h<*i 
193. XOl 
247.  (»i2 

213.1'.  12 
lM,ti63 
200,226 
214,056 

i«i\{i:i4 

162.553 
150.548 

186.128 

17?.  WW 
22;').  I  K.C 
lii'.i.».*l 

2(x.».  ;iHi> 

■M.216 
173. 173 
181.060 
l.v..i«)7 
ia<i.73U 
168. S88 
168.724 

192.680 
219,918 
225,219 

210. 

166.  »»U 
164.874 
154,774 

148,  ISC. 

m.  167 

1.%H.S77 

27,469 
21,562 
21,455 
21,087 
18,230 
17,464 
15,282 
17, 165 

14, \:>s. 

13. 

22.403 

61,349 

»;4,,37» 
^,601 
60,018 
58,406 
45,681 
42,008 
■.is.  14.'-) 
37,4.^4 
34,  ;Vi9 
3:>.3<13 

2,353,940 

2,164,463 

2.  iau,B28 

220,311  1  5M«>,H87 

Month. 


.T  ami  ary....  

Fubniarj.  

March  ' 

April  

May  

Jnoe  

July  

.-VuK'H'^t  

September  

October  

November  


Total.. 


UumUe. 

Mata- 
gorda MMl 
Hoflkfna 
Hound. 

Ueiuiett*. 

Daytoo. 

Other. 

TotaL 

isy.  i.';s 

3,738 

6,240 

i:.,<r24 

218 

972,086 

i.H^i. 3<rr 

427 

8,668 

S,7':>4 

318 

9^8.688 

2»7,217 

9,992 

13,498 

368 

1,220.836 

326,013 

5,211 

10,782 

418 

1.2I)2.U12 

270.547 

2,aK0 

5,613 

7,964 

478 

1,089.566 

230,581 

779 

5,916 

10,640 

1,712 

1,018,230 

217. S12 

1,683 

6,077 

in.ftfw 

1,712 

971.368 

2.Ti.'is;< 

100 

7,120 

11). 

1,712 

1,000.644 

24tl,<syi5 

564 

7,414 

7. HUN 

1,712 

933.442 

254,865 

444 

7,245 

5.343 

2,475 

933.911 

240,619 

300 

6.877 

2,933 

2,485 

951,415 

an,  US 

610 

6,887 

2,411 

1,OS0.47S 

18,987 

»1<,019 

13,833,006 

•Indade*  production  In  Boswr,  Jadt,  and  McLenpan  ooontlas. 

*liielttdM  prodiKtlon  of  lUMdon,  Ptodiao  Plntu,  South  Booqw  tad  Jack  Oowity  dlrtilota. 
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The  production  of  petroleum  in  Texas  from  1896  to  1907,  inclusive, 
has  been  as  follows: 


J'rixiticlion  nj  crude  pelrnlenvi  in  Tc  ras.  IH'Jii-i'Jdl .  bij  flistricl.s^  in  boin.U. 


^                               <  orsN 

Powdi. 

Top. 

sour  Lain. 

Saratoga. 

Batson. 

1800  

1,480 
66,976 
644,^ 
868,483 
829,  WO 
788,434 
571,060 
401.817 

333,622 
29K,Sll 

1807  

UM  

uw  

1900    

8,479 
37,121 

46,812 
100, 

673.221 
806,807 

3.893,113 

S,r,o(),9()5 
:\.  AX\  S42 
1  .->o2,7M) 
1,077,482 
1,089,941 

1802  

J808,..  

180(  

1908  

it 

8,84f 

r,,  442.  xv: 
;t,.'kvj,  i.vj 

2,156,010 
^358,940 

9,189 

TX^.  2.19 

2.182,067 
2,130,988 

4.. Ml 
10.'J<>4.737 
.S.774.S41 
2.280,507 
8,164,468 

Pajtoa. 

Mat** 
gorda. 

H«DZl«(ta. 

Humble. 

Otlwr. 

Total. 

mr.  

1,  -t.v> 
i.:>.97\> 

."-111,  (I7i> 
ix.\>  ii]:t 

4,393,658 
18,083,658 
17,965,872 
22,241,413 
28,136,180 
12,667,887 
12,322,888 

1.450 
530 

1880  

1900  



1901..  

1902  

30 
200 
300 
1,030 
18,010 

151,096 
46.471 
«80,W1 
« 13,267 

8&,4fi5 
75.802 
111,072 
83.260 

lff»  

00,294 
92,860 
108,038 

15,804,810 
3,871,445 
2,999,840 

1906  ,  

1007  

•  IndudM  the  produotloii  ot  Hodcfais  Moond. 


The  following;  table  o^ivos  a  stattMiicut  of  the  production  and  value 
of  crude  petroleum  at  wells  in  Texas  in  190G  and  1907,  by  districts; 


Froduetion  and  wUue  <^  jtetrokum  in  Texas  tn  1908  and  1907 1  bf  ditfriets,  tn  barrtU, 


District. 

1908. 

1907. 

Value. 

Price  uer 
hamU 

QuaoU^. 

Value. 

Frtoeper 

SpiuUki  Top  

Sour  Lake. .   

Pow  ell   -  

1,077.492 
2, 156.010 
2. 1S2.057 
332.fi22 
67:),  221 
2.289,507 

92.  S,'>0 
111.072 
a80.501 
1,036 

IWW.287 

l,lf..'>.47.T 

310,941 
XM,  144 
1.199,f.2.'i 
l,73tl.iei5 
40,286 
72,197 
41.666 
1,380 

$0.flI8 

.45 
.935 
..'i29 
.524 
.488 
.434 
.65 
.616 
1.34 

1.0»9,U4a 
2,353.940 
2.130.928 

22fi.311 

.W).897 
2.1ft4.453 
2,929.640 

108.038 
83.260 

a  13. 267 
16,010 

$i,5L'l.;«%4 
1.941,.t4.i 
1.742.  ill  3 
22S.K45 
407.  IW 
1.913.S7.i 
2,455,S»2 
80,550 
78,948 
10,811 
16,189 

$0,895 

.82« 
.SI8 
1.011 

.«S2 

.839 
.746 
.946 
.816 
1.0U 

12.567,807 

6.8115,578 

.522  12,322,000 

10,401,868 

•  locludee  tbe  production  ol  Uoddne  Mound. 


PRICES. 

Average  iiKuiilily  prices  of  eriule  petroleum  per  bar  ic!  of  4'J  pallori.s 
at  wells  ui  tiie  Texas  lield  in  theyeai-s  190G  uiul  1907  were  as  follows: 


Digitized  by  Google 


PBTBOLEUM. 


899 


ao 

1 

1 

Sasas5aS8888 

8 

Si 

i 

s 

2 
« 

05 

II 

8 
S 

'iiiifiiiiii 

n  CQ  v3  C9  w  P«  Cv  n  ~  "3 

• 

?1 

1 

S 
5 

1 

g  

* 

? 

1 

it  

a 

s 

s 

*-• 

ttS»Q 

h 

s 

i 

g  

1  1  1  1  1  1  1  1  1  1  1  1 

i 

ft   

ei"" 

( 

•  «9  r»  r»  I'- 1  - «- 1- 1-.  r- I- 

S 

i 

g 

Huml 

C  5S  o     X  —  n      3  »o  ^r;  ..-^ 

-  - 

1  > 

1  A. 

?i 

g 

k     1      i     1     1     1     1          1     1     ^  1 

^n^93lS9is*SSS 

^  ^1  ^P^F  wK^wmi  msmfg 

t 

i 

g      ■  * 

• 

i 

Si 

'  1  1  1  1  1  1  1  1  1  1 

r  * 

$ 

g  

Sour  1 

S 

s 

-f               -r  T 

f  1   1   1   t   r    1   1   1   t  1 

• 

o 

♦ 

8 

>■  y  >'  ^  5!  ^  ?  >'  s  1 2  2 

QO         Oft  49 
■  * 

•3 

ae  C  ^1  HT-^.  r;  >-  r-  i~  x  t-  t- 

1  -  Z  X  A  -r,      7.  T.  31  -r.  5--  - 

•  .-5 

—     r:     ■•:     -jt      -r  71 
■^i-i-t-i-i-i-i.y  r  rt- 

1  - 

d 

o 

s 

s ,  , 

-1  X  —     ?;     r  ~;  ^  1  •".  i 

• 

ts  id 

— ^ 
c 

0 

g' 

•1  -r  ^  --1 1^     •".  'I  r-  y.  r-: 

/ 

■— •        *  fc  .*^  T     »   C  !  -  -w        "-C  '  * 

"S. 

i 

f, 

5 

1 

Si 


:  I 


■   »  4 


>^    35  <  ^ ' 


III  11 

<  7.  vZQ 


Digrtized  by  Google 


4oe 


MiN£&AL.  KlilSUUfiCES. 


Prices  of  CorsUana  and  PcwM  oiL — ^The  following  tables  ahow  the 
prices  of  Corsicana  and  Powell  oil  from  1904  to  1907,  inclusive: 

Fluctuatwiut  in  jtrircs  of  Corticana  light  oil,  1904^19(J7,  per  band. 


1904. 

January  1   $1.27 

January  12   1.17 

January  20   1.07 

Febni«i7l2   1.02 

March  1  99 

March  4  96 

March  12  93 

March  29  90 

April  8  87 

April  29  84 

.!nnc  7  81 

Juno  17  78 


1904 — Continued. 

July  9  10. 73 

July  13  70 

August  12....  80 

September  1  85 

1905. 

January  6  82 

May  27  81 

September  12  83 

September  1(>  85 

September  19  S7 

September  28  sy 


1905— Continued. 

October  20  |D.OT 

November  11  89 

U06. 

ATOil26  91 

Jiay28  89 

September  12   1.00 

1907. 

January  1   1 .  00 

Fcbrua'rvll   1.02 

December  1   1.00 


FlwOMoliam  in  pnea  of  Powell  heavt/  tni,  J904^I9Q7,  pet  barrd. 

1006. 


1904.  ' 

January  1  |0. 55 

January  12  45 

Januar>'  20  40 

August  12  45 

September  1  50 


Year. 


1905. 


.50 


Apnl  25  10.52 

July  28  50 

September  12  55 

October  29  00 


1907. 

January  1  tO.  65 

January  26  70 


Well  record  in  Corsicana  aiul  Powell  diMncUi. — The  foliowuig  tables 
show  the  well  record  in  the  Corsicana  and  Powell  districts: 

Well  record  in  Cwwana  and  Fatoeil  aU  dvUricU  in  1907,  by  montiu. 


Month. 


Completed. 


rroduL-ing. 


Well*. 


Una. 


Dry. 


doned. 


.1  uiiilit ry  .  .  . 
!•  t'bruurj' . . 

March  

April  

May  

.'unc  

July  

A  ugiist  

September. 
Octol)or. . 
Novcnil>er. 
JJeccmbor. 


TotiU. 


19 
U 
16 
14 

9 
10 
10 
12 

i 
11 

4 

< 


129 


9 
9 

12 
9 
6 

7 
6 
C 
1 
7 
0 
0 


71 


52 


a2 
4 
U 
I 
1 
5 
0 
4 
■A 
3 
0 
1 


24 
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Wdlrteordin Oe  CfonieanarndPowdL ml dittHOi,  im-im. 


ISM.... 

im  

1900. . . . 
1901.... 
UOS.... 

im.... 
uw.... 

1S06.... 
1907.. .. 


Welia. 


Com-  J.^?" 


Dry. 


Oaa. 


Aban- 
donad. 


374 

2ng 

373 
08 
28 

100 
74 
68 

830 

12W 


342 
109 
»261 
'47 

» 
« 

71 


a28 

4 

7 

aw 

0 

79 

14 

112 

16 

5 

27 

13 

3 

46 

3S 

7 

61 

S 

8 

>1 

18 

2 

41 

100 

13 

79 

52 

6 

24 

DrlUinK. 


Total. 


1»4 

154 

157 
51 
23 

65 
23 
25 


Monthly 


IS 
13 
13 
4 

2 
fi 
2 
2 


Rigs. 


Total. 


Monthly 
average. 


136 
95 
80 
47 
46 
35 
17 
23 


11 
8 
7 
i 
4 
3 
I 
8 


alnrludcs  2  Hiipsian  wells. 

*  includes  .Mi  wcIU  in  heavy  oil  dtstiict. 


t  Includes  10  wolls  in  heavy  oil  district. 
Inrludes  2  wellti  in  heavy  oil  district. 


WeU  record  in  Henrietta  district. — The  foUowing  table  shows  the  well 
record  in  the  Henrietta  district: 

WeU  record  in  HenriMa  ml  diMtriU  in  1907,  by  manOu, 


January. . , 
Febrnnrj.. 

Marrh  

Ai>ril  . 

May  

J  une  

July  

August. . 
ibor. 


Welis. 


Completed, 


Producing- :     Om.    '  Diy. 


Kiinutber. 


Total. 


27 


17 


0 
0 
0 
0 
0 

1 

0 
0 


Aban- 
doved. 


0 
0 
0 
8 
0 
0 
0 
0 


At  tlio  close  of  tlie  year  1907  there  avrs  a  total  of  169  productive  oil 
wells  in  the  Henrietta,  C\ny  County,  oil  held.  The  crude  oil  produc- 
tion of  this  field  is  piped  from  the  field  by  the  Navarro  Refining  Com- 
pany, which  succeeded  the  Claoo  Oil  and  Pipe  Line  Company  on 
April  1,  1907.  The  product  is  used  for  fuel  purposes.  In  October  of 
1 007  M  !roo(i  eras  well  was  brought  in  in  this  neld  by  the  Claco  Oil  and 
Fipe  Line  Company. 


Fhietuation  in  priu*  <tf  HenneUd  crude  oil  in  1907^  per  barrel. 

January  !...«.  , 

Decemlxr  1  


|0. 95 

.9a 


51000— U  B  1007,  IT  2  
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SHIPMENTS. 

In  the  following  table  is  given  the  shipment  of  crude  petroleum  by 
railroad  in  tank  cars  from  the  different  stations  of  Texas  during  the 
year  1907: 

QwtnHty  qf  cruiii  pt  trolcum  shipprf!  fnj  railroad  in  tank  cars  from  the  oil  fieldg  of  TtaaOBt 
oi  lite  stationt  named,  by  monllUf  during  Ute  year  1907,  in  baneU, 


Uontb. 

Spindle 
Top. 

<L»....T.i,»  ITumbl© 

Saratoga. 

Panbnry 
and  Duval. 

Total. 

January   .   

February .   

March  

April  

May  

June  

18,012 
19, SOI 
25,532 
21,822 
18,324 
44,904 
28,186 
15,960 
18,29 
1;888 

55, 143 

172, S3S 

16!».  \m 

173,074 
252,361 
235,631 
151,065 
115, 184 
183,006 

at7.ao6 

108,901 
173,006 

269,729 
271,957 
217,609 
276,548 
100,833 
225.583 
241.651 
181.019 
188.532 
107,707 
810.880 
168,718 

80,608 

22,554 
150,  S.->S 

44,i52 
206,762 
106.884 
153.535 
136,271 
130,396 
111.080 
183,068 
l«i,«i6 

4,180 

371 
1,098 

964 
2,250 

771 
1,798 

426,301 
520. 752 
5.W,  167 
513,939 
647,738 
593,001 
506,388 
477,378 
470,787 
672,858 
646. 8S8 
480,404 

October  

528 
891 
882 
888 

880,888 

8,070,880 

8^500,866 

1,806,000 

14.228 

6,888,710 

NOTB^Hwaa  an  tbe  offldal  fisaroa  Airalabed  br  tlia  railroads  whidi  iblpped  tbe  cnida  patroleiiin 
Caletdatlona  wers  made  In  nduetTon  of  pounds  to  oarrels  on  the  basis  of  810  J  pounds  to  a  bamL 


SldpmenU  of  petroleum  from  Port  Arthur  and  Sabim  Pam  in  19u7,  by  moiUhs,  and  total 

for  year  I906f  in  barreU.^ 


MmMl 

Crnda. 

Baflned. 

Aapbalt. 

 .  

Total. 

395,537 

349,008 

22. 444 

766,089 

327,318 

404.016 

20,202 

7.'57..'>96 

403. 105 

358, 815 

a0,.'>84 

S42,.Sti4 

Aprtl  

309, 108 

10, 172 

783,183 

is,'} 

2.049 

070, S03 

321.777 

:!s7,  l.V.t 

2;i863 

732.799 

4:<2.  070 

•141,. vj< 

i.rjo 

87.7.649 

.M7.:!72 

442,080 

32,764 

992,  S16 

273,476 

278.378 

1,529 

304,752 

;?7i).  2\-. 

31,6S,S 

7lXi,  72-) 

181,312 

493,753 

888 

075,953 

800.140 

888.880 

U,44e 

60i,»U 

TotHl  1907  

4,361,017 

4.507.000 

185,415 

9.053,432 

6,223,628 

4,521,082 

10,744,710 

■  Flguns  taksD  from  OH  Invasion'  Joomal. 
*  Indndsd  in  refined. 


EXPORTS. 

The  follo\v-ing  tables,  furnished  by  the  Bureau  of  Statistics,  Depart- 
ment of  Commerce  ami  Labor,  give  the  exports  of  crude  petroleum 
and  it.s  products  from  Texas,  by  months  and  kinds  and  by  customs 

districts; 
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Exports  to /ureign  countries  uf  crude  and  veAned  petrokum from  all  port*  of  Texas  in  1907y 

bff  moniM,  in  gaUom. 


Month. 

Crod«> 

Mapbtb*. 

7ii*iinliiitlny 

V«tM. 

QtMntltr. 

'  

1.  j+i  :>~\) 

7117,  !«U 
22. 

l',  1  •>! 

L'(l,  KK) 

1 ,  it'Xi, 
1.  jy.' 

17S,  JJvt 

u,rnn 

81S 

7i.*» 
■H.,  f'.Ki 
2.''>.  4.V,t 



121 

:«).  '.ca 

V.07J 

7iw 
2.  J'.:. 

;!.  2)7 

1 .  NI;S 
H»,  ASK 

2. 1 1:*' 

2.  7:«» 
.').  Sill 
J,«iJ(i 

-  

$»ici2 

;i»i7 

1 .  2S2 
7:C 
;«||.* 
4,<2 

2.'K 

.'ur. 
42y 

oas 

'.•.'i7 



S<>7. 

i]7.ii4;i 

1 1  4M 
77.  4.S4 

I10.f)l4 
i:':2 
'  iT.  l  U) 
1^7,  2f.! 

Miiy  

J  aly  

N'o^■Ol!l^)«'r  

l,7't.i,.U-, 

H,  (.  174 
1.472,7>:il 

•J-.t,  2i  l 
■.;:i.07'i 

I.  1, 

2,  i»<i4 
1, 7j:,-;,  !>4i 

1.  C.Vr,  n7s 
n.  s:'ji.  'iCi;-; 

2.  vji  i,  |<V'; 

7*;.''.'ii 

16,  i«i7,Uly 

Montli. 

Rssldttttin. 

ji.iri.ilin.          1  lowi. 

C^uiuitity. 

Vtiiuu. 

^uiuitity.  1  Vaiue. 

48,  MO 
41,330 
53,  ItiO 
1,028,232 
23,033 
481,173 

i.aia.gno 

<).  !•.» 
21,064 
9,474 
180.475 

99,400 
6.043 
8.002 

83. 1» 
3,A24 

38.164 

77.896 

2.  ^t)<» 

3.  H20 
2,042 

19,444 

2,523,027 
6,914,966 
2.106.411 
3, 470,052 
4.815^  467 
1,515,  «4 
3.181,066 
10.314,706 
4.642,310 
5,642,230 
7, 182.967 
6,871,088 

SI  W,  901 
351.764 
02.156 
193,979 
156,799 
78,473 
IM.907 
372,305 

\m.m 

'223,071 
308,558 
270,427 

a?!:;::::::::::::::::::::;:::::::: 

Joly  

Oetabar  

Paaimtt^^f ,  

1,U»,01I 

«aii,Ms 

4.7«,7M 

1.008,  eos 

2. 112.  £63 

6,285.277 

2. 000,260 
2, 03S,  076 
3,330.734 
1,220,298 

144,208 

26, 168 
31,837 
J40,048 

36,001 

73.fi40 

206.662 

70.  (I» 

71,  ;«4 

118,317 
44,473 

20,321,065 

ATI,  104 

2,048,812 

239,025 

50,081.804 

2,501,631 

Export*  of  crude  and  refined  petroleum  from  Texa$t  by  euttomt  di^ricU,  in  1907,  t» 


Kind. 

(■alv««ton. 

Sabine. 

Qna»- 

tlty. 

ValuB. 

Quan- 
tity. 

\  ttJue. 

Quantity. 

- 

Value. 

QUHnUty. 

Value. 

rni'ic  infliiiiiii^  all 
Bcfiu»(l: 

35,347 

19,793 
180.210 

103, 120 
433 

|1,4S0 

6.3S6 
SB.2M 

10,67.'? 
20 

50 

S,87!2,8aO 

30.225 
1,473,.V« 

5241, '238 
12 

163,1176 

/■•.S.15 
44.208 

7, 7H 154 

6207,777 

IlluiiuMMtnig  

LubneaUiig  anil 
heavy  parnfTln.. 
Residuum,  oto  

26,567 
140 

54,037 

2;» 

16,181,608 

2.r^'*>-  44'i 
24,81'>..Sh7 

«7S,6»« 

.W,'M4 
h2l>.  7(jO 

Total  

2«.707  ,  4,0tJ6 

338,903 

53,742 

1),  lU8,3a9 

455,  268  j  48,062,048 

1,914,045 

Kind. 

Paao  del  Norte. 

SaJorte. 

ToUL 

Quantity. 

VtlQB. 

Qiuatlty. 

Value. 

(iMotily. 

Velne. 

CnidB,  including  all 

151,718 

12,011 
128»425 

66^406 

$5,967 

1,744 
36,296 

to,m 

12,742,918 

80,700 
16,087,919 

2.'>IS.HV2 

.'I'.,  nr,', 

|456,4<-.2 
15,041 

250, 62.1 

Btflned:  < 

Xaphttuu  

Illuminating  

Lubricating  and 
heavy  parnmn.. 
Residuum,  etc  

48.0.% 

50, 321* 

1,  I(i0 

f7,S20 
6,  .r.-i 

17.142 
116 

207,806 

31,462 

347,640  1  42,048 

50,061.504 

2,501,531 
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Anse4a^BuUe.— The  feature  of  chief  importance  in  developmeBt  in 
the  Louisiana  petroleum  fields  in  1007  was  the  drilling,  on  \ov(MnV>er 
14,  of  a  piisher  at  Anse-la-Butte,  40  miles  cast  of  Jenmngs.  The 
well  began  spouting  at  the  rate  of  about  3,000  barreL^  a  day,  which 
rate  increased  for  several  d&js,  when  the  well  stopped  and  then 
began  to  spout  salt  water  and  oil.  This  has  kept  up  very  persistently, 
the  flow  at  the  end  of  the  year  being  estimated  at  650  barrels  of  oil 
per  day. 

The  conditions  at  Anse-la^Butte  are  those  usually  found  in  the 
Gulf  field-^  ^'monnd^'  in  this  ease  surrounded  by  marshy  territory 

in  which  oil  and  gas  seepages  are  cominoii  and  have  led  to  efforts  for 
the  development  of  ihr  i'nAtl  <^mro  1893.  The  work  of  Cnpt  \.  F. 
Lucas  in  1900  and  liMJi  called  especial  attention  to  the  field,  and  over 
30  wells  have  been  drilled  in  the  neighborhood,  of  which  a  few  have 
yielded  small  supplies  of  oil.  Captam  Lucas  drilled  3  test  wells  only 
a  few  hundred  feet  west  of  t  hepresent  gusher,  which  is  known  as  the 
Lake  Oil  Company's  No.  7.  Tne  wells  of  Captain  Lucas  did  not  go 
to  the  limit  in  depth;  they  jdelded  considerable  shallow  oil  and  gas. 
The  Maresi  Brothers,  of  Jeanerette,  followed  the  work  of  Captain 
Lucas  with  5  wells.  Mr.  Robert  Martin  and  the  Heywood  Brothers 
have  drilled  1 1  ^vells  and  are  continuint;.  The  Lake  OQ  Company, 
of  which  Mr.  Walter  J.  Barke,  of  New  Iberia,  is  president,  subleasea 
oil  land  from  the  Anse-la-Butte  le  Danois  Oil  Company.  Of  the  7 
wells  drilled,  Nos.  2  and  6  are  producers  at  30  to  40  barrels  per  day. 
Rock  salt  and  gynsum  have  been  frequently  found.  No.  4,  located 
800  feet  south  of  No.  7,  went  into  salt  and  g>^psum  at  500  feet,  and 
was  still  in  ii  when  drilline;  was  stopped  at  2,187  feet.  Thr  log  of 
No.  7,  which  proved  saproTific,  shows  no  salt  or  gypsum,  but  thick 
strata  of  gunibo  clay,  and  the  formations  are  much  less  broken. 

An  analysb  of  the  oil  as  reported  by  the  Lake  Oil  Company  is  as 
follows:  Color,  black ;  specific  gravit}^,  0.91 74,  or  22,6** B. ;  flasli ,  30°  F. ; 
sulphur,  0.31.  Bv  distillation  the  oil  vields  16  per  cent  of  illiiniina- 
tiwr  oil  between  I'oO^  and  300°  C,  and  75.4  per  cent  above  300*"  C, 
>vith  7  per  cent  residue,  and  1.6  per  cent  loss, 

Jennings.— The  Jemungs  field  was  extended  to  the  southeast  by 
the  Producers'  Oil  Company  and  to  the  southwest  by  the  Jenning»- 
Heywood  Sjudicate. 

Caddo. — Twenty-three  wells  were  completed  in  this  distrirt,  of 
wliich  8  produced  oil,  11  produced  gas,  ami  4  were  dry.  The  district 
was  considerably  extended,  and  the  indications  point  to  much  more 
substantial  developments  than  indicated  by  the  1907  production, 
which  showed  an  mcrease  to  44,908  barrels  from  only  3,358  barrels 
la  1906. 
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PRODUCTION,  VALUE,  AND  SUIPMENT8  OF  1X)UISIA.SA  I'ETROLEUM. 

In  the  followii^  table  will  bo  foun<l  the  quantity  of  erode  petroleum 
produced  in  Louisiana  in  1906  and  1907|  by  months: 

Produdion  <^  j^oUumm  Lom$U(Min  1906  fty  mofiO*,  tn  Aomb. 


Moatfa. 


January . . , 
Fehruar/.. 
Manf;h.,,,. 

April  

May  

Jiino  

July  

Aupnt«t  . . . 
8c{>tPiiili«'r^ 
r)ct(il«r . . . 
Novfinliflr. 
Deceml>er. 


1906. 

1907. 

OtiMT. 

TotaL 

JanniDga. 

OtlMr. 

ToUI. 

7Ol.:i07 

2,830 

704,187 

578,705 

10,496 

5.s'<.2t)0 

676,  Ui6 

2,830 

427.791 

6.674 

434,465 

743,197 

2.830 

74<».  027 

:c:i.  wi 

7,061 

360,883 

702,469 

2,830 

lOo.  W 

286.465 

8,312 

2^4,777 

1.074,917 

4.002 

1 .  ()"').  nr.i 

246,066 

5,806 

2.')1,!K'.2 

1.000.854 

7,763 

l,(lftS.()17 

22^.260 

5.700 

2?T ,  <m 

7l'<,  :w 

4.009 

72.i,  422 

;C.T.348 

7,684 

li.'v  r:;j 

836.466 

3.935 

ils^fil,  4iJU 

■irM.n79 

11,529 

4«>',',  2(ks 

6fl9.051 

4.763 

703,814 

-»lt-,.TfV2 

11.830 

428,392 

744.778 

3,218 

747.  !»R 

:{ls,s-i.-, 

7,8.'M 

326.679 

r)i4.:42 

4,769 

()I!>.(I01 

■>7."..  'XVA 

11,961 

687,294 

6ia,  425 

£w6.l>oW 

9,.\V) 

644,389 

9,025,174 

52,354 

9,077,628 

4,885,905 

104,316 

6,000,221 

In  the  following  table  isjgiven  a  statement  of  production  and  value 
of  erode  petroleum  in  Louisiana,  1902  to  1907,  by  fields: 

Frothtction  and  I'oZue  of  pdroleum  in  Louitiana^  1902-1907,  by  dittriets,  in  barrfU. 


Jamlngi. 

WafaA. 

Aiii»4a-BattB. 

TotaL 

Qnntlty, 

Value. 

Quand^. 

VbIub. 

Quantity. 

Value. 

Quantity. 

Value. 

1«>02  

.'^,t'.17 
H<.r2.  iMKi 
2.  Tj.t,  r:«>; 

9.025,174 
4,86^006 

IKS  'is:, 

548.617 
917.771 
2.958.958 
8.910.416 
0,077. 528 
000, 221 

Sl$8.985 
416.228 
1.073,594 
1.601.325 
3^567,838 
4,003,038 

am  

l«)4  

,{!(].  I»i<) 

1.U41M44 
1,689,825 
3,525.879 
S»fl§2.0lS 

25, 162 
35,892 
10.000 
23,996 

47,  as 

125. 162 
24.450 
7,500 
17,405 

1«I5  

ISM.  

9. 000 
028.358 

«s7,(m 

i4.o66 

14.554 
4B,M8 

«  Includes  the  productioti  «>(  Caddo  district. 

Averoffe  mimMy  priee  4^  enuk  petroleuvi  per  barrel  at  mUt  in  Uie  Jmning*  and  Caddo 

oil  districta,  JU04-1U07. 


Jeutdnga. 

Cii'I'lo,  VMY7. 

1904. 

1M& 

1906. 

1907. 

KehmMjr  

-A 

M*V  

Julv  

90.  K 

.:«) 
1(1 

ST),  in     .  ,vi 
.  I'f-  ro 
.  .V)  -    .  .'.2 
.  !.".     .  r,T 

.  .M)     .  H 
.■<l^  .-11. 

.  22  •    .  37) 
.]'^- 

Kl.  l.V  ?n.2t) 
.  L'h  ,20 

.i:;^  .22 

I    ■  2*2 
.12-  .-22 
,12-    .  :tt 
.12-  .2t.) 
.20 

.  )*v  r2n 

,  1  s-   ,  2;i 
.■2<\-  .27, 

.27 

so,  2.-. 

.2411-  .27i 
.2i    -  .I'Tf.l 

.  - 
.  .i-tf)-!-  ,  ;*o 

.   '     .  u 

lo.ea  -iol^ 

-  ,75 

-  .» 

72  HT. 
.  7.'i    -     .  !*2j 
.7.S   -  .'(7 
.  7.K       I . 

-  i,as 

.'HI 
.7'*    -  ..S7i;i 
.  7.1    -  .'I2H 
.(i.'il'.l-  .m 

10. 68-10. 

■  **'<-  .'.li 
.  m  -    .  72 
-  72-    .  7.'. 

.  7.'>-    .  7N 
.  7  .S-    .  ,M 

.7V  .86 
.74-  ,79 
.74 

Kovnnilii-r  

. 1      .  U 

.  1(121'^    .  .Vj 

.  AA>i  -  .  m 

.  :■!;')  -  . 

1     -"^  . 

.777 
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The  following  table  gives  a  statement  of  shipments  of  crude  petro- 
leum from  stations  on  the  line  of  the  Louisiana  Western  Railroad 
Companv  and  of  the  Kansas  City  Southern  Railway  in  Louisiana 
during  the  year  1907,  by  months: 

RaUtkipments  of  crude  petroieumjrtm  Jenmngs,  Mermcntatit  Egan,  Lake  Chariei,  and 
Caddo  ctotioiu,  LouigianOt  during  the  ytar  1907 1  by  numtfti,  in  bamlt. 


MoDth. 

Egan. 

Lake 

Caddo. 

Total. 

337,662 

22,270 

42,224 

2.232 

442,S,'i4 

188,603 

8,548 

37.2^ 

2,470 

299,185 

174,900 

10,946 

89,381 

.■i 

1,994 

328,627 

S0,fi07 

5,310 

32, 124 

4,734 

2,366 

125,041 

78,789 

10,225 

32,749 

24,819 

1,613 

148, 195 

108,229 

7.393 

15.580 

1,224 

1,627 

134,053 

July  

147,379 

f..  235 

22.(^5 

38,141 

■2,  .T27 

216, 107 

August  

157, 176 

8,S28 

13,.Vir> 

X^4 

8,  .5^ 

188,462 

Soptemfxir  

129.229 

7,961 

10.  ,vo 

ti.061 

173,037 

October  

99,674 

10,260 

22,715 

22.jai 

4,949 

150.801 

Norember  

198,060 

12, 4M 

24,(i06 

45,(B6 

2,494 

277,642 

131,(00 

8,312 

98.0S5 

/O.OOO 

8,205 

0297,200 

Total  

1,826,810 

118,624 

«0,151 

336,036 

44,908 

"2,7U),2M 

«"  [iichid'»«<  a  -(hlpnu'nt  ot  973,000  pounds,  or  .^.l.'W  h;iml!»,  .'n  un  Ansf^I.n-ntitt«'  In  nxoinhor. 

Note.— These  arc  the  offldal  flguftM,  calculations  beiii^  made  on  the  ba«ts  of  310.8  pounda  of  cmdd 
pstrohnm  to  A  bnml  of  42  giUons. 


CALIFORNIA  OIL.  FIELD. 

With  the  development  of  the  potroleum  industry  in  CahTomia  and 
the  use  of  crude  oil  for  fuel  purposes  the  railroad  and  itianufacturing 
industries  haye  expanded  to  a  marked  degree,  and  have  in  turn 
cteated  new  and  mcreased  demands  upon  the  oil-producing  dis- 
tricts. The  coal  resources  of  the  State  are  comparatively  insignifi- 
cant and  do  not  enter  into  the  indii.strial  situation.  All*  industries 
were  particularly  active  in  1907,  and  the  natural  result  was  an  increased 
production  of  petroleum  for  fuel  purposes.  And  since  much  of  the 
mcrease  came  from  the  Santa  Mana  district,  the  product  of  the 
refineries  increased  also.  In  the  latter  part  of  the  year  two  good 
gushers  were  hvmirht  in  in  iho  Snnta  ^faria  district,  and  at  the  close 
one  was  also  ohlained  at  Car{)interia.  A  new  deep  stratum  was  found 
in  tlie  Whittier  dLstricl.  Another  important  feature  of  the  year  was 
the  completion  of  the  Standard  Oil  Ck>mpany's  new  pipe  line  from  the 
Midwa^^  district  to  Wade,  on  the  Southern  !racific,  from  which  point 
.  the  oil  is  shippe<l  in  tank  cars. 

Tlie  total  production  for  the  State  increased  IVuin  098,598  barrels 
in  1906  to  39,748,375  barrely  in  1907,  or  about  2u  per  cent.  Every 
laiige  district  ^arod  in  Uie  increase  except  Kjem  birer,  where  the 
decline  was  only  slight.  The  Newhall,  Whittier,  and  Sununeriand 
districts  also  declinen. 

Prices  rose  with  increased  demand,  tlie  average  for  the  year  being 
37  cents  per  barrel,  against  29  cents  in  1906.  The  subsequent  rise  in 
price  in  1908  is  even  moro  sisnifioant. 

Several  of  the  California  oil  regions  have  been  described  in  detail  by 
Messrs.  George  H.  Eldridge,  Ralph  Arnold,  and  Rol)cit  Anderson  in 
the  following  bulletins  of  the  United  States  Geological  Survey,  and  a 
bulletin  descriptive  of  the  Coalinga  district  is  in  process  of  publica- 
tion; Bulletin  309,  The  Santa  CUkra  Valley,  Puente  Hills,  and  Loe 
Angeles  oU  districts,  southern  California;  Bulletin  321,  Geology  and 
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oil  resources  of  the  Summerlaud  tii.strict ,  Santa  Barbara  County,  Cal. : 
and  Bulletin  322,  Geology  and  oil  resources  of  the  Santa  Maria  oil 
district,  Santa  Barbara  Country,  Cal. 

The  average  California  oil  Is  heavy,  and  contains  much  asphalt. 
It  is  low  in  volatile  rnnstitnonts,  and  tlicse  l)oin<2;  larp:ely  composed  of 
aromatic  oils  the  crude  oil  is  dillicult  to  refine  without  yielding  a  product 
which  bums  with  a  smoky  flame.  This,  however,  has  be^n  accom- 
plished by  the  aid  of  much  skillful  work,  involving  unusually  great 
expense,  and  the  credit  for  which  is  chiefly  due  to  the  chemists  or  the 
Standard  Oil  Company.  The  increase  in  the  product  from  tho  Santa 
Maria  oil  district  modifips  this  average  chttract*?r  of  California  oil  for 
the  better,  as  the  total  percentage  of  volatile  products  is  significantly 
increased. 

A  complete  series  of  analyses  of  all  the  oils  of  Califoraia  has  been 
undertaken  l>v  Dr.  Trvinir  C.  Allen,  in  the  Technologic  Bs  nndi  of  the 
United  States  Geolot^ical  vSurvev,  and  i-^  Itcing  pushed  cnerij^ftlically, 
so  that  the  fuel  character  especially  will  Ix'  well  understood  within  a 
short  time.  This  is  by  far  the  most  complete  and  comprehensive 
analytical  investigation  of  the  Galifoniia  oils  that  has  yet  been 
attempted. 

DEVELOPMENT  IN  THE  CALIFORNIA  OIL  FIELD  IN  1907. 

Owing  to  the  increase  in  the  value  of  California  petroleum  during 
the  last  two  years,  development  work  has  been  very  rapid  in  all  of 
the  districts,  and  the  production  of  manj  of  the  companies  has  been 
almost  doubled  within  the  year.  The  details  given  below  are  fui> 
nished  by  Mr.  Ralph  Arnold,  in  charge  of  tlio  California  petroleum 
investi^^ations.  This  development  work  is  largely  withm  proven 
territory,  but  some  prospect  wells  are  being  drilled  outside  of  the 
proven  oistricts.  The  most  important  prospect  work  now  going  on 
IS  in  the  vicinity  of  Peachtree,  east  of  King  City,  Monterey  County, 
where  tlie  Standard,  the  Union,  and  some  other  companies  are  pros- 
pecting in  territory  which  has  heretofore  received  no  attention  from 
oil  men. 

Los  Angeles  digtriet, — ^New  developments  in  the  Los  Angeles  district 

extended  northwestward  from  the  main  part  of  the  Salt  Lake  district 
on  La  Brea  Ran(  ho  to  the  vicinity  of  Sherman  and  sont Invest  of  that 
village.  A  niirniier  of  very  productive  wells  have  been  put  <lo\vn  in 
tliis  territory,  and  the  indications  are  that  a  most  importiint  addition 
to  the  Los  Angeles  district  will  soon  be  in  full  operation. 

Newport  district—A.  nroductive  well  has  been  brought  in  in  the 
vicinity  of  Newport  in  Orange  County*  which  bills  fair  to  open  up  an 
entirely  new  district.  Little  is  known  of  tlie  details  of  this  new 
territory,  as  no  work  ha^j  been  done  there  by  the  Survey  geologists. 

CoaUnga  <?wfne<.— The  developments  in  the  Coalinga  district  have 
been  laigely  witliiu  the  proven  territory.  One  new  well  of  imj>or- 
tance,  namely,  tiiat  of  tlie  T.  C.  Oil  Company,  north  of  the  Eastside 
field,  has  proven  the  territoiy  for  at  least  2  miles  north  of  what  was 
before  known  as  productive  ground.  The  development  work  is  going 
on  rapidly  in  this  direction,  and  the  extension  of  the  field  for  severd 
miles  northwest  of  the  present  limits  is  within  the  bounds  of  proba^ 
bility. 
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Sania  Maria  digirieL-'-^ExJbeiDsiotiB  in  the  Santa  Maria  district  have 
been  in  a  direction  east  from  the  main  Graciosu  Ridtjc.  Wells  in  the 
vicinity  of  Canada  del  Gato  have  proven  the  nortli  flanks  of  Gato 
Kidge  anticline  to  be  productive.  Wells  in  the  vicinity  of  Sisquoc 
have  also  shown  indications  of  productiyeiiess.  These  developments 
will  open  up  oonsiderable  additional  tenitoiy  for  the  Santa  Maria 
district. 

Puenfe  Hilh  dutnci. — Development  work  in  Hio  Pnente  TTills  dis- 
trict has  proven  new  territory'"  in  La  iiubra  Canyon  and  also  alon^  the 
anticline  of  Coyote  Hills,  4  miles  south  of  the  regular  belt  or  the 
PuMite  Hills  productive  territory. 

Santa  Clara  Valley  district. — Development  in  the  Santa  Clara  Valley 
fields  has  proven  some  new  territoiy,  especially  in  (ho  vicinity  of  Sespe 
Canyon,  where  the  Elk  Oil  Coni])any  has  brought  in  some  ^ood"  wells. 

Sunset- Midioay- McKiUrick  dtsiricts. — Development  work  in  these 
districts  has  gone  on  steadily  with  a  resultant  increase  in  the  amount 
of  proven  territory.  The  trend  of  developments  in  the  McKittrick 
district  is  northwester! ^'  fdong  the  flanks  of  the  moimtains  toward  the 
Temblor  ranch,  indicaUn*;  that  the  whole  uf  1h«^  territory  between  the 
already  proven  field  and  the  Temblor  ranch  wells  la  productive  ground. 

PROPOSED  LSQiaLATION. 

During  the  first  session  of  t  he  Sixtiet  li  Congress  an  effort  was  made  to 
revise  the  pubUc-land  laws  in  regard  to  the  location  of  petroleum  lands 
in  Califorma.  On  December  9, 1 907 ,  a  bill  to  tins  effect  was  intrvxluced 
in  the  House  of  Representatives  by  Hon.  S.  C.  Smith,  of  California,  and 
on  January  20,  1008,  the  same  bill  was  introduced  in  the  United  States 
Senate  by  Senator  F.  P.  Flint,  of  California.  Under  this  bill  any  citi- 
zen is  allowed  to  locate  160  acres  of  land  by  the  declaration  of  liis 
belief,  imder  oath,  that  the  land  is  chiefly  valuable  for  petroleum  or 
asphflut.  On  filing  said  application  the  applicant  must  pay  25  cents 
per  acre.  At  any  time  ^vitliin  three  years  the  land  may  be  patented 
after  showin<2:  has  been  made  that  it  contains  petroleum  whicn  can  be 
produced  in  commercial  quantities  and  on  the  payment  of  $5  per  acre. 
One  citizen  is  allowed  to  patent  160  acres  of  lancl  and  no  more.  This 
bill  passed  the  House  of  Representatives  January  20, 1908,  but  was  not 
acted  upon  by  the  Mining  Committee  of  the  Senate,  to  which  it  was 
referred,  and  it  is  in  position  to  receive  consideration  by  that  body 
during  the  second  session  of  the  Sixtieth  Congress  next  winter. 

Efforts  were  also  made  to  amend  the  Dingley  tariff  act  so  that  no 
duty  on  petroleum,  crude  or  refined,  ^ail  be  collected  at  any  port  of 
the  United  States.  Legislation  to  tliis  effect  was  introduced  in  the 
House  of  Representatives,  but  failed  to  be  reported  nponby  the  Com- 
mittee on  Ways  and  Means,  to  which  it  was  referred. 
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In  the  followinpj  table  \vi\\  ho  found  tho  production  and  value  of 
crude  petroleum  in  California  for  the  years  19U0  and  1907,  by  counties: 

ProiudionmidwUM<ifmti»pdrokumm  Ca^fonmiii  1906  ond  1907,  &y  eoutitjet. 


County. 

IMM.                   1  1907. 

VataB. 

Valm. 

Prieeper 

Fresno  

Orange  

BMrtaOam  

7,991,039 
14,&»,8M 
3.449,119 
2,032,637 
4,774.361 
aw,  134 

Sl.a48,300 
3,342,7tiO 
l,d84,6]3 
1.014,387 
l,a88,2U 
119,  S» 

%O.ZM      S,  871. 723 
.■£V)  LVfyCLW 
.450  3,477,235 
.4W  2,604,983 
.143  8|7W^077 

.aw '  as7,0M 

1 

.W  •  77,108 

1 

S3,091,9:M 
4,. 1(11. 1(12 
l,749.SSO 
1.325,057 
4,003,563 
187,»7 

30,798 

t<».  :{-4K5 

.  275 

.rj03 

.509 

.46 

.«> 

.aw 

TcM  iS,Cn,M  9,<B,4I0 

1  i 

.aw  39,748,376 

14,aW,9fi6 

.a7 

The  following  table  shows  the  production  of  crude  petroleum  in  Cal- 
ifomia,  by  counties,  from  1902  to  1907,  inclusive: 

ProdueUon  <ff  erude  petnUmn  tn  Caltfctrnia^  J90i-i907t  by  oouniiei,  in  bantU. 


Yew. 


1903. 
1904. 
1905. 
1906. 
1907. 


Los  An- 


57J.4M   9.106,7n  l,«n,114 

2.138,088  18.077.900  2.0f<7.«S27 
1W.(*W.045    2. 1(r2.s92 
14.4K7.9K7  3.4t>9,433 
3.440,110 

3,4n,aa6 


5.114,968 
10.9(>7.015 

7,991,030  14,52U,NtW 
8,8n,738  115,068.  Ui6 


1,* 

1.413,782 
1.473.335 
1,429,668 
2,082,887 
3,004,883 


Santa 


Ven- 


242,840 

a06,06(< 
789. 00«. 
2,fiR4.s.-t7 
4,774.3))1 
8,708,077 


Santa  San 


484.764 

348,295 
517,770 
;H7.970 
299, 124 
367,004 


Total. 


1.800  13,984,208 
5,fi07     5.137  24,382,472 
41,928  ;    1,500  20,649.434 
50,5*13  33.427.4T3 
a31,4«'»4  ;«.()<W..=)98 
a77,10ti  30.74ti,37S 


a  ladittfea  oil  pwdnoad  In  8aa  Lois  OMqio  Comity. 

Produdionqfpdrokmnin  Cai^omiain  190$  ani  'l907,  by  ^ttritUt  vrithinareiuear 

deerMie,  in  terreb. 


DUtrlct. 


I.np  AiieelMClty.. 

Salt  Late  

PoantaHlUt  

Mawliall  


1906. 


1907.  luc 


To«al. 
Blvar. 


Santa  Maria. 
Sumnierland. 


Total. 


Cnalinga  

FullertoH  

Vcntunt  

Santa  ('luni  

San  Luis  ObUpo. 


2.586,779 
862,340 


3.449, 119 

U,n0,334 
400,335 


3,0W,0W 

818,147 


681,185 


14,iaD.864 

4,803,613 

81.  MS 


a,477,aw 

13,006,136 
667,176 
U4,174 


73,808 


38,116 


15,8«,ia8 

8,651,172 

5<V905 


167.840 
ia4»174 

i,4ia,4n 


i.isi,an 


4,774,361  ,  8.7()K,07; 


7,991,030 
2,032.637 
299,124 


I      81.  ^ 


n, 088,  aw 


8,871.723 
2,604,982 
367,004 

77,108 


716 

»iO.U84 
572,345 
57.070 

45,644 


Deo 


44,108 


(74,  IW 


34,948 


W,748,875 


^•49,777 
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MIMEBAL  BESOUBCES. 


WELL  RECORD. 


In  the  following  table  will  bo  found  the  acreage  and  niiml^er  of  wells 
drilled  in  the  different  counties  of  California  during  the  year  1U07,  with 
the  number  producing  in  eaeh  eounty  at  the  begmning  and  the  end  of 
the  year: 

Wdineordim  CoSi^arma,  1907,  fty  eounHei. 


Coautf. 


Nnmlior 
of  odiiipa- 
nif^  hav- 
ing vv<  II 


Wells,  Jan.  1. 1907. 


WcUs  driUed  lu  1907. 


Idle  >>r  in 
drilling.  1 


Fretino  

Kam  

LMAngnlM  

Onuwe  

SanLol*  Obiapo, 

8mi  Mntpo  

Santa  Clam  

gaota  Barfaaia... 
Ventan  , 


of  <nl 


activ  <■  or  land  con- 


trolled. 


TOUl. 


137 
U 
34 

» 


40» 


24,025 
a2C,9QB 
[  H.a9B 

U7,081 


M2,«0 


Active, 


374 
901 

ni 

178 


245 
167 


2,476 


Idki. 


9 
234 
84 


31 


440 


Total. 


I 


i,m 

7H 

ITS 

11 

276 
253 


3,016 


OIL 


45 

135 
62 
15 


2B 
« 


290 


Dry. 


TotaL 


11 


46 

138 
65 

15 

6 

» 

6 


WpIIs 
aban- 
doned 
Id  1907, 


3 
15 
32 


15 
2 


309 


62 


Total 
w-ella 

Dee. 
31. 
1907. 


326 

835 

188 


10 
393 

asr 


3,  MB 


a£xcliulve  of  city  of  Loa  Angeifsa,  whore  weiU  aro  located  on  sniaU  lota. 

OTHER  STATES. 

UTAH  AND  WYOMING. 
UTAH. 

During  the  year  1907  petroleum  was  discovered  by  the  Virgin 
River  CSl  and  Development  Company  in  a  well  near  Virgin  City, 
Washington  County,  Utah,  the  proauction  bein<:  of  sufficient  quantity 

and  quality  to  create  excitement,  and  immediately  there  wjvs  a  nisli  of 
prospectors  to  the  field  and  drilling  began,  but  up  to  tlio  ( l<»s<>  of  the 
year  1907  results  have  nut  been  very  encouraging,  no  otiier  well  in  the 
field  having  reached  the  oil  sand.  Oil  was  struck  on  July  13  at  a 
depth  of  ^(iO  feet;  the  well  was  entirely  within  red  shale  overiyine  the 
oil  sand.  The  well  was  drilled  700  feet  in  thirteen  days  with  omy  36 
feet  of  casing  in  tlie  liole.  Tlie  oil  contains  l)oth  parallin  and  aspfialt. 
The  j)ioduct  of  tliis  well,  which  has  a  caoacity  of  about  20  barrels  per 
day,  has  been  used  for  fuel  in  the  development  of  the  field.  At  the 
close  of  1907  more  than  21  wells  were  diilliiig,  and  it  is  reported  that 
all  show  a  small  production,  ranging  from  one-fourth  of  a  barrel  to  2 
barrels,  of  tlie  same  grade  of  oil;  but  with  the  e\cej>tion  of  the  first 
well  driUed  none  are  what  would  be  called  commercial  juoducers. 

A  sam|)le  taken  from  a  barrel  of  quite  fresh  oil  and  (  xaniiiied  bv  the 
writer  showed  specific  gravity  0.918  (or  22.5°  Baum6)  ;  color,  l)lack; 
odor,  of  sulphuretted  hydrogen.  By  distillation  in  an  Engler  bulb  it 
^avc  2.1  ^)er  cent  of  naphtha,  distilling  l)elow  loO"  (\  ;  19.3  per  cent  of 
illuminating  oil,  which  is  easily  relmod;  and  left  78.4  c  c,  of  liquid 
residuum  (specific  gravity,  0.9475). 


Digitized  by  Google 


FBTBOLEUlt.  411 

WTOMINO. 

A  oomindiensiye  description  of  the  more  important  Wyoming  oils 
has  been  pnbh'^lirf)  in  Pnifc  <i(»nal  Papor  No.  56"  by  Mr.  A.  C.  Voatch 
and  associates,  aaii  readers  are  referred  to  it  for  detailed  descriptions 
of  this  region. 

Bighorn  County. — ^Thiee  ofl  wells,  having  an  estimated  capacity  of 
40  barrels  per  day,  have  been  completed  near  the  town  of  Bryan,  Big- 
horn County,  but  as  yet  no  cnide  oil  has  been  shipp'd  from  this  field, 
as  there  is  no  market  fur  tlie  product.  The  wells  are  650  fet^t  in 
depth.  Three  wells  are  now  in  process  of  drilling,  ami  it  is  reported 
that  10  more  will  be  8tarte<l  before  the  middle  of  1908. 

Vinta  Cminty.— At  Spring  Valley,  Uinta  County,  there  w&s  a  total 
of  17  productive  dil  at  the  close  of  U)07,  and  2  in  process  of  drill- 
iiiL'.  Only  6  of  thrsv  wells  were  pumped  in  1907.  The  first  oil  sand  is 
iuuiul  a  I  a  depth  of  1,000  feet.  During  1907  a  refiiien'  of  125-barrel 
capacity  was  put  into  operation  by  the  Pittsbui^-Salt  Lake  Oil  Com- 
pany, to  whicli  oU  was  deKvered  from  wells  in  this  field.  The  prin- 
cipal products  of  the  refinery  in  1907  were  gasolene  and  water-white 
kerosene,  which  were  disposed  of  in  th<'  Inc?)!  nisirket.  Tho  (  rude  oil 
has  an  average  gravity  of  43°  Baume,  paiulim  hase,  and  is  found 
in  black,  hard  shale.  Sixty-five  per  cent  is  illuminating  oil  and 
gasolene. 

Cnxfl"  County. — About  1  miles  north  of  Moorcmft.  Trook  County,  7 
wells,  with  an  estimated  capacilv  of  'M)  barrels  per  day  of  high-grade 
lubricating  oil,  have  been  completed,  but  there  is  no  market  for  the 
product  except  the  local  market  in  the  immediate  neighborhood  of  the 
wells.  Were  it  not  for  the  excessive  freight  rat^s  chai'ged  by  the  rail- 
roads this  cnide  oil  could  he  shipped  to  cities  not  far  (fistant,  where  a 
ready  market  could  be  found  for  it.  A  guaiitiiy  of  petroleum  from 
these  wells  is  now  stored  in  the  field  awaitmg  a  market. 

Convene  Omnhf. — ^During  the  year  1907  some  crude  oil  was  pro- 
duced from  wells  m  Douglas  (list  rict,  Conveim'  County,  most  of  wfH(  h 
was  used  in  the  making  of  stock  dip,  a  smaller  quantity  beiriL'-  used  for 
fuel  in  development  work  in  tlie  lield.  When  the  pijx'  line  and 
refinery  improvements  now  umler  way  are  complcteti  tiie  production 
of  cruae  oil  will  be  considerahlv  increased. 

Natrofia  County, — The  wells  of  Salt  Creek  oil  basin,  Natrona 
County,  were  not  operated  in  1007.  there  being  sufficient  stock  of 
crude  on  hand  December  ;}1 ,  IfKHi.  to  supply  tlie  refiner}^  in  1907. 

Frenioni  County. — No  crude  petroleum  was  sold  and  shipped  from 
this  district  in  1907.  It  is  reported  that  a  trial  test  made  in  loco- 
motives of  cnide  from  the  "Murphy"  wells  in  this  count  J  proved  that 
this  oil  could  be  used  successfully  for  fuel  purpoaes. 

FBODUCnON. 

The  total  prodtirtion  of  cnide  petroleum  in  Wyoming  and  Utah 
amounted  to  9,339  barrels  in  1907,  valued  at  $21,883,  an  average 
price  of  $2,343  per  barrel.  The  price  ranged  from  $1.25  to  $5  per 
barrel. 

As  there  was  but  one  producer  in  Utah  in  1907,  the  production  of 
this  State  has  been  included  with  that  of  Wyoming. 


to  coal  and  oU.  I'rof .  VsLyer  U .  S.  Gooi.  Survey,  No  dti,  1)107. 
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MINEKAL  E£80UBC£S. 


In  the  foUowiDg  table  is  found  the  production  of  petroleum  in 
Wyoming  from  1894  to  1907|  inclusiTe: 

Produelion    pOnieum  in  Wyiming,  J8BA-19€7, 


Barrels. 

1894    2, 

1895   3,45o 

1896   2,87<S 

1897   3,650 

1898   3,  470 

1899    5, 500 

1900   5,460 


1901   5^400 

1902   6,253 

li>03   8,960 

1904   11,542 

1905   8,454 

vm  «7,000 

1907  »9,339 


COLORADO. 

The  oil  production  of  Colorado  is  obtained  from  tlie  two  pools 
already  described  in  these  reportvS,  one  in  the  neighborhood  of  Florence, 
the  other  known  as  the  Boulder  field  district.  In  1907  the  product 
declined  slightly  in  the  older  Florence  field,  and  tlais  was  more  than 
made  up  in  the  Boulder  field,  so  that  the  total  showed  a  net  gain  from 
327,582  barrels  in  190G  to  .'331 ,851  barrels  iu  1907,  with  a  proportionate 
increase  in  value.  During  the  year  an  additional  plant  was  installed 
at  the  Florence  refinery  for  malong  paraffin  wax  and  began  successful 
operation.  The  production  in  previous  years  is  shown  in  the  following 
tables. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Florence  and  Boulder  fields,  by  months,  in  1906  and  1907: 

Frodwliim  of  etude  pebvhum  in  the  Florence  utid  Boulder  jields  in  1906  and  1907 ^  by 

mont^f  in  hamtt. 


Montb. 


1 


1900. 


IWI. 


Florence.  Boulder.    Total.    Florentje  Doulder.  Total. 


Jumry  

FlabniM7  !  SS,2SS 

Hssob  ;  2^5t5 

Anill   84,476 

Ifsir   25.730 

Jiiaa   24,011 

July   25, 435 

AOfntt.......  :  24.122 

September   20,445 

Octo»)er  "  ao.2u8 

Movamber   19, 316 

 '  «,t87 


'ratal   278,«a0 


2,  (SIS 
2,834 
2,334 
2, 740 
2,904 
2, 173 
3,290 
6, 415 
5,7z8 
4,990 
4,030 
8^2n 


48,flU 


26.179 
26.0S9 
27.849 
27,215 
28,634 
28, 1M 
28. 725 
30,537 
26,173 
25. 198 
23.946 
90,083 


327,182 


22.328 
19,275 
20,333 
19.736 
22,380 
23,198 
22.4fi2 
22,9hO 
22.570 
22.706 
22,140 
S3.3M 


263.498 


6,(}91 
6,143 
5,  CIO 
5,831 
7,722 
7,104 
5,761 
3,959 
5,874 
5,609 
4,771 
3,278 


68.353 


29.019 
25,418 
25,90 
26,807 
30,1<B 
30,308 
28,333 
26.008 
28,444 
28,315 
26,  OU 
36,008 


331,861 


Tn  the  followini:  tabh'  will  be  found  the  production  and  value  of 
ciiuie  petrohuMi  from  tlie  Boulder  and  Florence  fields  in  Colorado 
from  1902  to        ,  inclusive: 

Production  and  valiu  of  crude  petroleum  in  Colorado,  190^-1907,  6y  dietrietat  in  barreU. 


Boulder. 

Florence. 

Total. 

Quantity. 

Value. 

Quantity. 

Valtie. 

Quantity. 

Vatai. 

11.800 
36,722 
18.167 

10.  .W2 
48,952 

r.S,.Tv! 

385,101 
447,303 
483,896 

3fi5.73« 
l.'7S,  6.30 
2C3.498 

396.901 
483.926 
601,763 
376,238 
327,502 
38I.8U 

3484.888 

431,723 
578,035 
337,808 
263;«» 

an,its 

1008  



1906  

1907  

820,  OM 

11.502 
.'i3.847 

T,-,  188 

i5.'>8,00i 
.326, 104 
208.828 
197,625 

^  Indndsi  tba  prodacUoia  of  Utah. 
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MISSOURI  AND  MICHIGAN. 

The  alight  production  noted  in  previous  yean  continued  in  1907,  aa 
shown  in  the  following  table; 

ProdueUon  q/"  peiroUum  in  Mmowi,  J90t-i9C7, 


1901   «2.335 

1902   f>7o7 

IlX)  ',   63,000 

i904   62,672 


Barrels. 

1905    63,100 

1906  63»60Q 

1907  HOOO 


AI^ASKA. 

There  were  no  developments  in  the  petroleum  industry  in  Alaska 
in  1907.  Two  of  the  wells  which  were  drilled  several  years  ago  at 
Controller  Bay,  however,  were  pumped  and  furnished  a  local  supply 
of  petroleum  for \u  railway  construction.    There  was  some  furiiu'r 

5ros]^ecting  with  drills,  but  it  does  not  seem  to  have  yielded  any  very 
efinite  results. 

So  far  as  learned  no  work  whatever  has  been  done  in  the  last  two 

years  on  the  Cook  Inlet  fields. 

Tii  t  lie  following  table  are  given  the  shipments  of  petroleum  products 
to  Alaska  from  1905  to  1907,  inclusive: 

Shipmtnttttfpetroteum  produeUto  Aln.^tn /mm  other  paiU<^ the  VhiUdSUUa,  J90S-J9(t7, 

in  ijaUom. 


Ywr. 

NaphttaA. 

lUuminatlng. 

Lobrlctitiiv. 

QttftiiUty. 

Value. 

ValiiB. 

QiwntUy. 

ValoR. 

Quantltj. 

83,319 
83.902 

Valiw. 

WM  

IWB  

1«V  

2,7l.5,3«fi 
2,688,100 

38,409 

IfilrSMt 

100,tiM 

027,391 

510,145 

SI  13,921 
1(10,004 
I9,3« 

32,854 
37,90 

HAWAIIAN  ISLANDS.  PHILIPPINB  ISLANDS,  AND  PORTO  RICO. 

In  the  following  table  are  ^^en  the  shipiuenU  of  petroleum  products 
to  tibe  Hawuisn  Mands,  FMlippine  Islands,  and  Porto  Rico  from  1905 
to  1907,  inclusive: 

8hipment9  qfpebvUttat  produett  to  Hawaii,  the  PhiUppine$t  and  Porto  Rieo,  J9a&-1907, 

in  i^tUma, 


Crude.         j  Naphilia. 

Illitmlnatlqg. 

LubrioaUiV. 

Qaftntlty. 

Value.  1  Quantity.  Value. 

QuantUy. 

Value. 

Quantity.  |  Valuer 

1  ! 

! 

Ytmr. 


HAWAII. 


1905. 
1906. 
1907. 


.  3!.  'Ill 


III  <I,112.|,UU 

«'  ^^7l..^;^ll 


1909. 
I90B. 
1907. 


7,360 


roBTo  Biro. 


IflOS. 
1906. 
IM7. 


442 


IS,tt5  1,224 


■">.Vi,|.(7,'i 


00,000 
40, m 
79,560 


49,493 
70,841 
210,001 


73,405 


9,006 
0.482 
12,930 


7,«07 
17,706 
38,008 


><02,094 
I.225.SI.4 
l,441,ti37 


3,847,810 
4,412,398 
8,218,400 


1,365,441) 
1,316,560 
1,700,838 


8142  3! :i 

I'M.  I  l.i 


3X0.322 
398,  "Oti 
842,111 


I40,j(%> 
1£1,013 
176,808 


195,860  $»il  M\', 
241,a>7  :ii,l.)4 
355,451  ,  1U4,U3U 


230,1-23 
I95,00J1 
181,504 


U3,ol3 
190,732 


44,573 
39,8S7 
32,m 


30,233 
41,777 
58,009 


•  IndodM  the  production  of  Mlcblgan  and  Oklatuuna  Territory. 
» InoludBa  tha  production  oC  ¥ifflili>n 
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MINEBAL  BEBOUBGES. 

EXPORTS. 


The  following?  tables  are  the  oflicial  statement  by  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor  of  the  quantity 
and  value  of  petroleum  and  its  products  (mineral  oils)  exported  from 
ports  and  districts  in  the  United  States  for  the  years  ending  December 
31,  1906  and  1907: 

ExjHirUofrmMeral  oHXafrom  the  UhUedSUOet  m  1906  and       by  kind  and  port,  in  gaUona, 


Port  and  kind. 


Ih'V.nv.in-  

Krw  \<tT]<  

]'hil;)i|vlptli.i  

tillh'l'.StOll  


Total. 


.NArUTUA- 


B&ltlmore  

Bovtoa  and  CluirlMrtiown. 

IMAwan  ,  

Nw  York  

FhUiMMiihla  

Oalveaton  

Otli«r  dtitrioto  


Total. 


ILLtnUtNATIKO. 

B;illin-!np'  

Itostor,  iri'i  <  imrli  ^tuv  n  

IX^Iawuiv  

N<»w  York...   

Philadelphia  

GalvoRton  

Other  dlatrict>  


TotaJ  

LVhRICATINO  AND  rARAriTIN. 

i  ;i  KM-  ■  .  ,  


Ur>-;tori  i  :;  !  chArlpstown. 

JSi-w  Vork.  

PhUa^k'Iphia  

GaJ  veaton.  

Other  districts  


Totol. 


I  <•  i:iW..  P   

Ni  ■.^  Vi>r  ^  

rl   Iil'i  , 

(/  I  U  1  - 1  ;  i:  

OUi"i    ii-  I  '  i,  :  ^  .  ,   , 


TuU;!  

Omnd  torn  I. 


1907. 

(Quantity. 

Valiw. 

Quantity* 

Value. 

25,»n  .771 

TI  ,S7I 

rc2,iv>. ,  17.' 

SI,  17.{,«^^S 

:i,st2,;u'.» 

yj:>.im 
1  '      '  (' ' 

m,(H5,'6l5 

7,  Til  ,220 

U,3:i:i,715 

1,000 

5,230 
41,565 
12,512,560 
12,553,774 

200 
875 
3,824 
1,235,841 
909,880 

1,505 
18,810 

303 

10,300,755 
11,740,363 
50 

e,s56,ose 

1,870,161 
l,0M,7rA 
12 

707,667 

2,flVj70t 

277,781 

27, 544,  WW 

2,488,401 

3,^76,206 

■fi'<,t'J7,21ii 
.110, 016,971 

50,5M,«H5 

1  i  1 .  i^'j 
■iL'.ms 

Iti,M>l,J|S 

2,545, 4a» 

4,itL'*.,?;7 

;r.77'.» 

.VI7p.  ''-1.').  .'V^l^ 
IN*.,  Ik?.  7)7-1 

74,tiQS,851 

l<>!-tli\5W 
ltvi,W5 
3,864,380 

f{7S,274,104 

54.858,312 

905,924,200 

29,195,208 

'ji,:-;,''*.,-;!  i 

3,249.545 
4,SS3,2S7 

fil 0.492 

lLv:-!.'>x.<c.>9 
l,:M"i,-'.i7 
454,941 
888,0» 

4.fi41),5!2 

95,  ■(M,i>-J1 
44,;i2-'.Ml 
30,225 
7,131,021 

n~,74« 
7ti,4S4 
n'.77!  .11)7 
4.'^i7.L':i 
5,835 
1,091,910 

151,206.522 

18,(im,«2Z 

152,028,855 

10,210,20 

.'xv'.,i,'k'l 
l,.'.l."i.7!il 

39,397,  ofyi 
8,415,971 

7:.<i 

,..>.. 
121  ^ 'M 
1  ,  h  7,.ni 
,7  11 
I.I. . 

464,500 

7.1  >i.  >(■•!> 

1  1    M  l.i  ,  'it*') 

1 ,  r:;, 7w\.-, 

14,510 

"7). '.".(7 
i  .■i77,t,:C. 

S'<7.'j:;_' 

' .  r  i  ■  n ,  7i 

7:.,77i,7:.i        yj: .'^^i 

1 ,2(..i;777,i'*l.y 

1  1 

RECAPITULATION  BY  KINDS,  IN  OALUDNS. 


Cni'i<>  pntrotoiim. 


Nnphtnu. 

Illumlnatliig  oU  ,  

Ll  1 1  >  ricji  t  f  ng  oil  and  jm  ratli  n. 
Reaidiiiun   


148,045,315  I  97,731,226 

27,544,fW«»  2,4X8,401 

87S,27I  104  .VI,s.>H,;il? 

15l,»>8,.'ii>2  18,<V»,(;?2 

M,»»44,7t>.T  1,971,305 


126,306,549  $6,333,715 

.34,«2.'5,S2.'5  3  fi7«,206 

«>5,924,L'9ii  '  50,635.208 

I.'i2,(r>M,sV.  19,210,353 

75,774,754  2,527,.W2 


Total....-,.,...   l,2W>.777,tH.'>    Ni,73s. !>»)(>  |    \  ,J»i,tw>i,U''i  91,383,064 
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Exports  of  mineral  oiU /rom  the  United  States  in  1906  and  Jif07,  by  kind  and  port,  in 

potibn*— Continued. 

RBCAPITULATION  BY  PORTS,  IN  OALLOKB. 

190(1. 


iJiilf  iriion'  

)iost<i:i  and  I'liurleatown 

iKl.iwan'  

Ni'«  '\'ork  ,  

l-l»lLi.i.  Iphi'i  

Ualvt'Bton  

OUwrdiacrlci.;  

Gnnd  total  


I 


Quantity. 

Valua. 

QOMltltr. 

Valoe. 

6,3^,255 
1,054,900 
27,471,701 
Cl!>,7«»,189 
♦V».fi05,9fil 
.'W.230,095 
W,2(»,&44 

•725,177 
101,538 
1,518,560 
48  -m  800 

27.1.Vi,l'.»5 
3, ISA, 734 
4,725,8«2 

8,077,234 
1,194,864 

1022,882 
132,078 

ti50.7H,»VS8 
ltiO,314,28» 

53,  W),  577 
28,388,789 
465, 2C8 
7,817, 4fiO 

86,738,806 

l,284,6tt,«79 

91»38S,064 

Export*  of  mineral  oils/ram  the  United  States  in  J907,  by  months,  in  galknu. 


Month. 


Jantwrj'. . . 
Fohnt/iry.. 

Marrh  

April. . . . .. 

Blay  

J  iiri«'  

July  

Augmt . ... 
s«'ptriiiber. 

Octo»*r  

Nov  I'lniitT. 
Ucoemtjer.. 


Tot4il. 


1 

Valiw. 

87.981,293 
102,828,152 

93,430,»)70 
108,J»«,>S55 

93, 827, 835 
10l),3V<7,2jf. 
130,1«).435 
12«,7:?7,.'?f»5 

1  llt>>.S'>',,,t*<i. 
1  ir.t,.s:i7.73J 

.  lis.^^rj.l'.*! 

'       109, !(».'», M<) 

$6,015,832 
ft,  882,255 
fi,832,l(« 

7.72S.i;?9 
6,IV;i,i.i2 
7,~'M,tiM 
8,S35,29tt 
9,373,160 
7,58fl,5S7 
S.4.^e,379 
s ,  i.H  ,  ((S.T 
7,'.'M,.'M 

1  l,294,r«5»,97l) 

ai,383,0t>4 

The  following  table  exliibits  the  total  production  of  crude  petro- 
leum from  1901  to  1907,  in  barreb  and  in  gallons^  also  the  separate 
derivatives  exported  and  their  value,  together  with  their  sum  and 
value.  The  exports  represent  approximately  45  per  cent  of  the 
total  refined  prcKhict  f  hfit  was  obtained  from  the  crude  petroleum  in 
the  United  States  during  that  period: 

Qifimfilij  fif  rr"''i  jii  trn!i  :!  ii'  jir'nhiml  hi.  niiiJ  (indufifii's  aii'!  i<ili'in  <>f  jn  frrth  inn  products 
exported  from,  the  Lmtid  ^'Stales  during  each  oj  the  calendar  years  J'rom  I'JUl  to  liHn^ 
indunvef  in  gdloiM. 


Prodaetlon. 


B»rrala  of  42 
gBlloiui. 


1901   <i9.389.1W 

1608.  ,   K8,7«"p«i.mf> 

1808  1  10O.-«.l.;«7 

1604  1  117.tiKO.l*5<) 

1606   134.717.riK(» 

1606  1  126,4I».996 

1607   166»066»886 


2.9H..W..  148 
3.  728.210.  47.' 
4.219.37H.  154 
4.917.40(>.32<l 
5,*i5«,  l.tH.SJm 
5,312,745,312 
<v«W.604,(RD 


Expoitf. 


Minnntl.  cnide  (iiicliKllng 
all  imlurul  ollt),  with- 
out regard  to  gravity;. 


127.008. 002 
145. 233.  ?2:} 
12»1.5U,«>87 
111.17(i.  47*. 
12(i.  \%h.  Ih7 
148,045,316 
126.306,616 


ft. 331. oil 
ft.  782. 1.W 

<>,.^*lO, 

ft,0a,V592 
7,731,220 
6,888»n6 


Uinenl,  raflMd  ornuum- 
tustuied. 


Naphtha,  b^clne,  gaw>> 
Uiw,«to. 


21,ti84,734 
19.»i82,(i37 
12.973.153 
24,989.422 
28.419.930 
27,544,986 
84,686, 668 


61, 741.. W 

1.  .in?,  771 

2.  ;il'l,  714 
2, -J  H,  14.19 
2,488,401 
6,6nkSU6 
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Quantity  of  cnide  petroleum  prodwxd  in^  and  qiumtitiea  and  valiui  of  petroleum  product* 
exported  fromf  the  United  States  durmg  each  of  the  calendar  yean  from  1901  to  1907, 
tneltmiie,  in  j^jfont— Continued. 


Taw. 

Exports. 

Exporta. 

^flnond,  n»fjin'(J  or  mnnnfactiirnd. 

1  ■ 

Rpsl'Junni  (tar, 
jiitcli,     add  iili 
other,  from  which  tiw**.! 

tiie  iigtit  bodies  ToUIexporU. 

hare    been    di»-  ! 

tilted). 

lUuminating. 

LnbtlofttiDg  (heavy 
paraffln,  etc.). 

1901... 
1902... 
1908... 
lOM... 
1905... 
1906... 
1«07... 

827.4-^.493  $53,490,713 
778.800.978    49. 079,055 
091,837,2;M  5l,:fc»,«t* 
7«l,368,lfi5|  66,384,373 
881, 4M,  388^  54,900,649 
878,274.104  84.888,312 
906,9e4,29»  99,838,306 

1 

75.3a'>.U38  810,200,125 
82,200.5(0    10,8"^,  154 
95.«?21,M1  12,090.00.5 
8t»,<i88.123  12,393,382 
113,  "30, 20a;  14,312,383 
I£1,26B,822  18,019,822 
l8^e28»86N  19,3101,388 

27, 596,352 
38.316,  im 
9, 753,240 
34,904, 100 
70,727,8-7 
64,644,705 
75,774,764 

81,254,983  1,079, 074, 519  S72,7S4, 912 
9e22,182  1,064,23.3,601:  08,507,143 
282,129     936,ti97,2&5  72,(128.838 
1.174,186  1,022,110^2761  80,024,207 
2,137,686'  1,220,513.887^  79,640,009 
1.071.305  l,2a8,777.64fi  85,738,806 
2,527,6S2|  l,294,6B9,9nK  91,383»06i 

Exports  of  domestic  crude  petroleum  from  Pacific  ports  during 
the  calendar  years  1906  and  1907  were  as  follows: 

Export*  oj  crudt'  petroleum  /mm  Pucijic  porl^  in  JitOit  and  lifUi,  in  gallons. 


CiMtonu  dlttilcto. 

'  1906. 

1907. 

;  QQAntity. 

1 

Valoa. 

Qdutlty. 

ValoB. 

f  nun— 

I'liget  Sound  

To  FttnaiDA  

  1,929,033 

  2,812 

  1,090,480 

  800 

 1  2,883,803 

850,492 
120 
18^548 
15 

88^733 

3,2C4,mi 
l,7tX) 
9,448.246 
443,975 
4,068,600 

135 
180,583 
17,759 
63,4fi6 

Upon  examination  of  the  forcpioirio;  tables  it  will  be  observed  that 
both  the  total  quaiiiity  and  tiie  total  value  of  exports  of  mineral 
oils  increased  in  1907  as  compared  with  1906.  The  total  quantity 
exported  in  1907  amounted  to  1,294,659,979  gallons,  as  against 
1.269,777,645  gallons  in  1006,  an  increase  of  24,8S2,334  gallons,  or 
about  2  per  cent.  The  t(»tal  vahie  of  ininerMl  oils  exported  in  1907 
was  $91,383,064,  as  compared  with  $S.'>.738,M)ti  in  l'.)06.  an  increase 
of  $5,644,198,  or  6.58  per  cent.  It  will  als*)  be  notetl  that  with  the 
exception  of  crude  oil  all  the  products  show  increases  in  1907  as  com- 
pared with  1906.  Kefcrrint:  to  the  tuble  of  exports  by  months,  it 
will  be  seen  that  128,737,365  gallons  of  oil  were  exported  in  Antrnst, 
which  is  the  largest  (jnantity  on  record.  The  average  monthly 
e.xjjorts  for  the  year  were  107,888,332  callons.  It  is  the  third  year 
in  suocenion  thai  the  shipments  abroad  exceeded  1,220,000,000 ^gal- 
lons, or  4,016,915  metric  tons.  On  the  whole  the  exports  were  Teiy 
satisfactory,  and  the  returns  the  greatest  reported. 

IMPORTS. 

The  imports  of  mineral  crude  oil  to  the  Ignited  States  in  1907 
amountoH  to  1,392,555  tjallons,  valued  at  $91,547,  and  of  relincfl 
petroicuin  to  3,556,250  gallons,  valued  at  $194,705.  There  were  also 
miported  in  1907  into  tne  United  States  1,451,231  pounds  of  mineral 
wax  (ozokerite),  valued  at  $149,507. 
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In  the  foUowiiLg  table  is  given  a  statement  showing  the  foreign 
maricets  for  our  ou  in  the  four  fiscal  years  ending  June  30,  1907 : 

Krport*  of  petrokum  m  it$  varwnu/onnsfrom  tke  DnUti  StaUtfar  Uw  JuKid  ymra  i:mj4- 

1907 1  bf  eounina  and  tindt,  m  gtMom. 


Coontij  and  kind. 


BUTcm: 

Franc**  

Germany  

Netherlands. 
Spain  


CKVDB. 


Ymr  ending  Jiins  30— 


Otbar  Eoroiw. 
Total  


North  Ainerioa: 

Mexico  

Cuba  

DominloD  of  Caoadtt. 
OtborNoflli. 

ToUl  

Soatli  ARMriOft..... 

All  otbar  eountilM. 


Total  eruda  \  114,676.100 


Fmnpe  

Gftnnn  ny  

Sweden.  

Unit4><i  Klasdoai  

Other  Bufopa  


Total. 


\Vo!!t  Indies  

Foiith  America... 
Amu  11  nd  QmUlia. 
Afrk- 1  


Totftl  

ToUl  naphtba  

lllumiruttiiiy. 

Bnmiie; 

Belgium  

Denmark  

France  

Germany  

Italy  

IWherianda  

jwadiJH  and  Norway  

Unitad  Kingdom  

PortunI  

Other  Kunpe.  


ToUl. 


North  Amprie  1 : 

British  Nnrlh  Ai 

Cent  nil  America  

Mexico  , 

West  1  iidie.H  — 

llntush  

Other  

Othar  North  Amartca. 


Total  

OirrfKV— II  B  1007,  rr  2  27 


1004. 

19U5. 

1906. 

1907. 

flB,  212,481 

1 .  2>iti,  4(M> 
K.()rii>,482 
12,021,602 
100 

47.015.;{25 
5,rKi9,9a4 

66,103,611 

47,777,610 

4,«g«,oa 

11.822, 76»i 
14,076^677 
820 

13.490,077 
19,131,352 
1,280 

8.(ia3,7n 

12,66^797 
897,520 

91..'w7.224 

79,  .{,W,20»j 

94.270, 179 

74,875. 794 

lO.ft'tH.441 
fi.  212.  i.-iS 
5.H(i2, 14H 
3,560 

14.036, 517 
7,440.234 
22,220,U(«5 
3,073 

14.3»>..  49.') 
»>.2t.*>. 
23.S82.94a 
45, 102 

19,992.434 

22.571,811 
6,305.767 

23.01tt.790 

tJ.  700, 489 

44.5iil.25l> 

.U,  255, 910 

316  1        860, 180 

23,200 

2,906 

7,000 

20,833 

,  114,676.920 

123,059.010  1  139.688,616 

128,176,737 

^  7,147,327 

!       284.  :«r2 

(  5.942.545 

ft,  822 

8.980,000 
3.258.042 

2ti«.:<54 

i\.m<..^9 
2..iiH.::.1l 

8.417. 101 

3, 782.17); 

250.rriS 
12.8H8,K2H 

l.SM.fMl 

6^023.747 
492.866 

3.16.045 

7.222,433 
;<.()lf.,r.i9 

13,  .WO,  \.m 

2t'.  7i>.'>.  y-'ifi 

27,-2:VJ,t.94  1  lti.ti91.7ltf 

1  2,198.312 
]  34,ti01 
1         29K,  7»10 
1  794,2«.4 
2a{,  179 

1 .  MS.  S.Vj 

(>42 

l..'>72.9tio 
.■J.'V.,.H.K2 

1,'.INI',S1  1 

I.C.ti. 
!,<><  ►4,(171 
7(11. 27H 

4.770.YJ1 

1.1!.. S25 

1.  ai4.2i"i 

2.  JM.  l:(5 
til  4. 290 

3.  .t-H.  I2.'i 

4.  lio.doo 

.'i..'i24,0(K) 

9.f'-<i.'>.rt45 

~1«,910.121 

a0,81ti,li5o 

32, 75i>,  im 

2t>,357,054 

1 

!  38.S66.610 
•  22.lii2.081 
3.843.527 
113,OK».OU1 
12.73fi.  187 
111,328.369 
28,688.783 
165^248,737 
1,406,082 
1  1,417.570 

39. . 121  i,  415 
l.i.550.»8*'> 
9.875.589 
12li.  577,304 
23,048,026 
110,037,463 
26^447.181 
174,0S7,«S 
4.482.064 
l.33ii,875 

1.1,478,987 
IS.  I2ti,251 
•22. 739,  414 

110,336,614 
28,970.309 

12:1.208,276 
25.ti2t>,5e2 

190,383.230 
6,021,243 
3,500,867 

47,942.197 
lt>.  123.410 
32.&T2.548 

120. 183.396 
22.627. 583 

113,779.776 
29,799,151 

182,338,966 
6^266.000 
1,306.847 

408,430,827 

529,009,821 

672.463,662 

672,077,868 

i    20.085.  <-<ftt 
1.331,845 
409.206 

.'.  w.irj.1 
2,912.UW 
183.418 

1.1. -••.7.128 
1.402.787 
461,286 

2..«H.  784 
3,728,017 
709.500 

11.2(vJ.304 
2,014,071 
2.006.999 

2.<'7't.  :c' 
2,901,1AM) 
673.702 

10.(^.25.1 
2.014,242 
2,406.070 

2..^7s.:i-22 
.1,21^,340 
612,331 

27,910,344 

22,667,482 

21,528,088 

1  21,252,518 
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Exports  oj  petroleum  in  it*  varioiu  fonns  from  the  United  SLut*:s,  etc—ContHnued. 


woUDbiy  tuko  junui 

Ywir  (Tiding  June  3t>— 

1904.  vm. 

1906. 

1807. 

RKFiN&u— oontioued. 

JBimiliiaWiig— Contlnaad. 

Soath  AoMfloa: 

Aigeottim  

I2.c;a.ft38 

19.403.730 
5.7.'i6.f.72 
3.1h5.7UU 
1,263. £32 
3,772.2S7 

15,818,832 
21.3^,827 

?3) 

14,430,150 
Z4, lOH, 140 
7  2tVI,136 
■1.. «j00 
1.236,512 
3,820,198 

14,900.088 
24,528.040 
6.842,470 
4,875,966 
1.422,441 
a.810,008 

ChUo  

Uni<niii\          .  .          .           •    ....  . 

VcoqxuoIr..                    .....  ...  ...... 

Aala: 

East  Indios  - 

British  

1,259. 77(> 
3,991,885 

46.  .SOB.  915 

50,724,250 

54.934. 7441 

55,081,353 

40,014. 17U 
22.306.570 

'-.<'". \\'\ 
lO.'.r.M.saf) 

3. 87V. 450 
4(i,007.530 
918.574 

W,3(kS,014 
18,660,000 

24,853,070 
9,798.770 
1,242,000 

26, 824.(94 
4.194,710 

54,376,377 
6,561,580 

38,204,743 
12.(W 

77,913.487 
12,048,815 

37.837.841 

13.475,880 
J.  1)1.190 

4:i,.SI0,870 
8,775,675 

42,7*r.s«j 
11,928,490 

Totnl   

Oceania: 

Philippine  IslHnrld  

Other  Oceania  

Brttlab  Afilea  

I34,313.29t> 

174.941,348 

1(^.803,450 

196.303,228 

lK,212,7t>4 
3,294.0120 
11,066 

21,(i33,H21 
7.358,810 
4,770 

20.11UH,  14« 
1,641,178 
1,370 

21,621,040 
6,141,400 
4,410 

21.517.840 

28.997,401 

22,2«>,(i88 

27,767,540 

lA  ma  Ji<ia 
iv,  mJVpWV 

3.186,436 

3.900,181 

13,477,323  ]  9,97(i.024 
14,803,313  '  12,O70.8fia 

22,(M(>,886 

Lubricating. 

KuroiR': 

74I,567.0»G 

iE£!.8Sl,9fi3 

tM.361,21(l 

894,520,433 

4,473,370 

«>,7Ki.879 
11,421,404 

2.961,857 
.  5.424.718 
33.800,901 

•J,fi«V4,7n'l 

•■.,212,7.M 
S.  7iVj.  S>ti 

12.385,112 
3,528.«7l 
0,509,410 

35.571.115 
3,514. 77« 

12.719.017 
U<.007.«i26 
iy,229.Si8 
4,974,497 
9.485. 260 
40,245,278 

10.582.303 
15,241,096 
19,501,796 
0.180,706 
8.8D6.068 
42.141.348 
.'■..MS,.5.';6 

Nothf'riaiuln   

ITnlf/vl  1..' liiiMlnfn 

ToUil  

f.;.s3(),>i7: 

7'.  .V!7, «'»••. 

117.398.470 

lOf-.  1\"?.422 

■2.~m.:>" 
sno.<ii:5 

3.4"O.X>4 
ll..Hi.4.tiK) 
1  3.l<H.fC?9 

7W,  10«1 
:<.*i21.853 
U,7SW,775 

■-'.n(w,3»a 

3.244.991 
941,191 
4.S4(t.  J.',! 
It..  1.2.'.  725 
;t,0<i:«.074 

4.344  831 
I.753.2G2 
5,402.478 
14.340.665 

2  14.'r5«S 

Tot:il  

Lf>. '.>7tt.  jo.si'i.r^id 

-•v:i-',2:i2 

27, Ni4 

lltnilHHin  yittrrclt  . 

N*.SI<».  U*U  j  «7,3.'i7,l'.»«. 

Ht..  110,702 

J  130,140,226 

511.779 
24. 131 
1,245 

1.  :ni.\()4 
5U,71i8 
3,889 

l.Hv--.  Ml 

96.451 
2,280 

1,323,710 
253.531 

.M7. 155 

l,l<Vi.4«ll 

1,780.472 

65.228,000 
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PRICBS. 


in  the  foUowmg  tables  the  prices  per  gallon  of  refined  oUe  of  70^ 
Abel  test  are  given: 

WeekUf  prices  of  refined  pHroleum  in  the  UniUd  StaUB  m  1907^  in  bulk  and  ea»e$  at  New 
ycrkaminbarrdtalPhiiadetpimt  ' 


tn  centt  per  gallon. 


RefltiMi  oil. 


Week  ending-" 


JaiiUiiry  5  

Januarj'  l'<^  

Jaanary  19  

JanoMy  36  

FiabiMiyS..,.. 
February  9...,. 
February  1ft. . 
February  2il.... 

Marrh  2  

March  9  

March  10  

March  23  

March  30  

April  r.  

April  13  

April  20  

April  27  

Mav  4  

MaV  11  

May  18  

ACa^  2^ 

Jun«»  1  

June  H  

June  15. ........ 

June  22  

Juuti  29  


New  York. 

dolpbia. 

Bulk. 

Caan. 

Bajnta. 

4.E0 

10.25 

7.7$ 

4.eo 

ia25 

7.7fi 

4.10 

ia2s 

7.75 

4.^ 

lOiSS 

7.75 

4.9a 

7.76 

4,50 

7.75 

4.W 

10. 25 

7.75 

4.60 

10.25 

7. 7.'. 

10.30 

7.  HO 

4. 

10.  .TO 

7.M 

4.  70 

10.  M 

7.95 

4,  70 

lO  fw. 

8.20 

4.70 

10.  to 

8.20 

4.70 

lO  <o 

8.20 

4.70 

10.  IW> 

8.20 

4.  70 

lO.t.'j 

8  .1) 

4.70 

10. 

S.  JO 

4.70 

10.  fo 

S.20 

4.70 

10  (.■; 

4.  70 

10 )  /. 

a  25 

4.70 

10.  w 

8.25 

4.  70 

lO  7,'> 

4.70 

10  90 

vS.45 

4.  95 

1O90 

M.45 

4.9.5 

lO  90 

4.95 

S.45 

Refined  oil. 


W«ek  encUnf— 


July  20  

July  27  

A  iigUHtS  

August  10.... 
.\UKU'it  17.,-. 

August  24  

Aiipti-it  31  

.S«'tiU  tnU>r  7. . 
SeiitcniU-r  14 . 


OctolxT  5  

(jcIoImt  12. . , , 
OclolHT  19.... 
(K  toIxT  2i.. . . 
Xovoiiilx^r  ■_'  . 
NovciiilxT  . . 
Novi-mU  r  1<  . 
Novcnilier  2;. 
NovcidImt  '.Mi 

Dt-OiTTll'"  1  ~ 

rHictnlM  r  21 . 


NVw  York. 

drJpbia. 

Bulk. 

Caaea. 

BAVMla. 

0.00 

law 

&45 

&.00 

laoo 

&46 

5.00 

laoo 

&4t 

5.00 

lan 

5.00 

lOiM 

8.45 

5.00 

10.00 

a45 

5.00 

laoo 

8.45 

5.00 

10.90 

8.45 

5.00 

10.90 

8.45 

.1.00 

10.90 

8.4.5 

.*..oo 

10.90 

8.45 

5.00 

10  90 

8.45 

5.00 

10.90 

8.45 

•|.  00 

10  90 

8,45 

.1.  00 

10.90 

8  45 

(JO 

8.45 

.VO»i 

in.  'til 

H.75 

5.  (Hi 

Ul.  M 

8.75 

5.00 

10  90 

8.75 

5. 00 

10  90 

.8.75 

.'■..(HI 

111.  'W 

8.  75 

6.00 

10.90 

8.75 

5.00 

10  90 

8.  75 

S.  00 

10.90 

8.75 

.5.00 

10.90 

8.  75 

5.00 

10.  oo 

a.  lb 

UonUUy  average  prios,  in  o  nU  per  gallon,  of  ftftroleum  e.i  i>oried  from  the  United  StoUi 

in  bulk,  1904-1907. 


v.m. 


IIMC, 


19or.. 


1907. 


Month. 

Uennetf, 

Uetined. 

Refmed, 

Crude. 

llliiniiita' 

Crude. 

llltiiniiui- 

Crude. 

tlliiinlnu- 

Crude. 

Ulumlna- 

1 
i 

U«g. 

tlog. 

«>4 

8.1 

5.3 

li.O 

5.4 

fi.2 

&8< 

0.3 

&1 

8.7 

5.4 

5.3 

8.4 

4.9 

0.1' 

5.0 

8.3 

5.3  ' 

as 

&S 

0.5 

4.8 

0.8 

^\::":=. 

a.3 

7.5 

4.5  1 

7.0 

5.2 

0.2 

&3 

6.8 

4.7 

7.8 

4.6 

5.9 

5.1 

013 

4.1 

«L1 

5.8 

7.8 

4.9 

5.9 

5.2 

&8 

5.8 

6.8 

6.0 

7.1 

4..H 

.5.9 

5. 1 

»i..3 

:,.  0 

6.8 

&4 

7.  5 

4.  1 

r..  1 

.V.T 

«i.2 

5.5 

(..  8 

5.0 

7.9 

4.7  1 

.I.  s 

4.9 

0.0 

4.8 

ti.  e, 

6.6 

7.  7 

4.8 

.V2 

0.3 

4.9 

»..  <• 

5.2 

7.1 

4.5 

5.2 

5.9 

4.0 

6.6 

5.8 

(10 

5.1 

6l4 

5.3 

Oil 

3L7 
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WhoUsak  pruxs  oj  rejitml  petroleum  at  New  York  at  the  jint  of  each  morUh,  iyQS-1907, 


Mionitli* 

HOB.  1 

1«0«. 

190«. 

1907. 

Q 

CiuitM  per 

Cents  per 
gallon. 

Cents  per 
gallon. 

Date. 

Cents  per 
gallon. 

Date.  1 

gallon. 

In 
bar- 
rels. 

In 

Ml 

In 
n*l8. 

In 

cases. 

bar- 
rels. 

In 
caaes. 

In 
bar- 
rels. 

In 
cases. 

In 
bar- 
rels. 

In 

1  'III  11*1  rv 

7 

H.'M 

10.  eo 

(} 

0.10 

11.80 

4 

7.65 

10.  X' 

7.eo 

10.30 

5 

7.50 

laoo 

4 

{>.'J) 

10.  50 

i 

».  10 

11.80 

1 

7.25 

9.t^ 

7 

7.60 

laso 

•J) 

7.75 

10. 2S 

10.  -.o 

8.  76 

11.40 

1 

7.25 

9.95 

7 

7.60 

10.30 

2 

7.75 

10. 2S 

April  

! 

10.50 

8.50 

11.30 

5 

7. 15 

9.8.'; 

4 

7.00 

10.30 

6 

&20 

10.65 

Mny  

(i 

10.50 

A 

H.  15 

10.85 

3 

6.95 

0.65 

2 

7.M) 

10.30 

4 

8.20 

10.66 

June  

:< 

s.:w 

1(1.  SO 

1 

K.  15 

10.85 

7 

(igo 

9.f«0 

('• 

7.80 

10.  :w 

I 

K20 

10.65 

JiUv  

1 

8.&5 

10.50 

t> 

7.95 

10.  (15 

5 

0.00 

9.«) 

0 

7.80 

10.30 

ti 

a45 

10.  'M) 

K-.W 

10.50 

3 

7.70 

10.40 

(.90 

9.  (VO 

2 

7. 80 

10  30 

3 

a45 

10.  m 

September  

? 

10.  50 

7 

7.85 

10.  55 

(1.90 

9.fiO 

7.50 

10.00 

7 

a45 

10. 90 

October  

H.m 

U.50 

7.t»5 

10.05 

4 

7.»» 

laao 

?, 

7.50 

10.00 

5 

a45 

laoo 

4 

0.20 

11.  M 

7.96 

laes 

1 

7.70 

law 

7.50 

10.00 

2 

a  75 

law 

9.50 

1190 

1 

7.98 

ia66 

7.00 

laao 

.so 

10.110 

7 

&75 

1 

law 

AHAI^YHli^ii  OF  PETROLEUM  FROM  VAIUOUS  PARTS  OF 

THE  UNITED  STATES. 

In  order  to  funiish  a  roady  means  of  comparison  of  the  various 
crude  petroleums  in  the  United  States,  the  followiugtables  have  been 
eompiled  from  all  accessible  publications,  by  Mr.  J.  P.  Dunlop,  of  tl^ 
United  States  Geological  Survey. 

In  ri^]|('(  tinrr  these  recorded  analyses  the  following  publicatioDB 
have  been  consulted: 

Publicatiuus  of  tho  United  Statw  Geological  Survey. 

The  State  geologiral  suney  reports  and  bulletins  of  New  York,  Pennsylvania, 
Wei«t  Vinrinia.  Ohio.  Kontuckv.  Teniiosi^ei',  Jodiana,  Illinois,  Kansas,  Louisiana, 
Texas,  Colorado,  Wyoming,  and  California. 

The  mininral  industries  volumes  of  the  Tenth  and  Eleventh  censuses. 

Tran.'^ai  t  iciis  ..f  the  American  In.stiliite  of  Miniiitj  Kii<riiieeis. 
American  Journal  of  Arts  and  Sciences  from  liiSO  to  1907. 
Journal  of  the  American  Chemical  Society. 
American  rhenn'-  nl  .TMnrnal.  1S7'<  to  1907. 
Journal  of  the  i-raiikliti  lu^iiiiuie.  1K40  to  1907. 
Jotu-nal  of  the  Chemical  Soc  iety,  1H59  to  1907, 
Journal  of  the  SiK-icty  <>f  Chemical  Industry. 
Philosophical  Magazine. 
'She  Cheuiral  Neiro. 

The  decrees  of  accuracy  in  the  work  and  the  methods  of  expressing 

the  results  differ  ^rrnlly.  In  jtrrancjin^  the  analysp.>^  efTort  litis  been 
made  to  sliow  the  varintion  in  specinc  gravity,  in  ixTcontage  of 
sulphur,  and  in  distillation  products.  Other  analytical  data  are 
given  under  "remarks." 

On  the  whole  the  tables  are  very  incomplete,  and  show  cleu'ly  the 
necessity  for  much  additional  work  and  especially  for  uniformity  in 
the  methods  employed.  The  Analyses  cit^nl  show  very  full  work  in 
some  lields  and  almost  nothino:  in  others.  Inforiiiution  is  lacking  as 
to  even  the  exact  lacaUty  from  which  many  of  the  samples  came  and 
the  conditions  under  which  any  particular  specimen  wa.s  obtained, 
rsually  t  hen^  is  no  statement  as  to  the  can*  used  in  avoiding  evapora- 
ti(»n  from  the  sample.  Thr  nnnlvti<'!d  fnctlKnls  vary  to  sucli  nu  extent 
that  tus  much  as  M)  per  cent  liiticrciu  c  in  the  aniuimt  of  !iH|»htlia  will 
be  shown  in  lwi>  samples  from  the  same  re}.;ion,  and  thus  far  greater 
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difTerenco  will  bo  sliowm  between  two  samples  from  the  same  piml 
than  ill  tlie  oils  from  widely  separated  districts.  Yet  tliere  are  no 
explanatory  statementB  to  make  these  differences  intelligible.  There 
is  no  more  conclusive  ar^^ment  possible  for  the  necessity  of  the  gen- 
eral re^new  of  the  analytical  (  liaracteristics  of  all  AnMricaa  oils  which 
is  now  in  pr(>;i:ress,  as  is  shown  below. 

The  various  jjetroleums  of  the  country  are  now  being  collected  and 
examined  bj  the  United  States  Geological  Survey  under  such  uniform 
condiUons  as  will^ive  a  somewhat  more  rational  table  for  purposes 
of  ronipan«on.  Trie  Survey  ynW  probably  be  al)lr  to  publish  this 
complete  table  in  the  report  fur  1908.  The  results  aUeady  available 
have  been  included  in  this  report. 
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Ml^^£BAL  KiiibUUiiCES.. 


Anafysa  qf  petroleum  from 


o 


Si 


Loeatlottof  wall. 


ot  well 


ALAOCA. 


1  . 

2  .. 

3  I.. 


Kaulla  Bay. 
ICaUllA  


(  old  Bay. 


7 
8 
9 
10 
II 

13 

13 
H 

1<3 

I" 

19 


UU  Bay. 


(  OLOttA[>'>. 


Itiiuldi  r  Louniy  ... 

F  RMiioiit  County,  Flor- 

euce. 


ILLINOM. 

>  lark  ( 'oiiri  l  \  : 

,)  <j1  ilisol  I  Ti  i\^  ri  hIu]  I 

Parkf  r  'r<'U  ri"!!!!)  .  . 

t  rawforv]  (-OLuit.v,  Ol>- 

long  Township, 
liaddolpb  County, 

Sparta. 
HontgoDiery  County, 

MtdUldd. 

1 .  .1  \v  r  f  n  c  ('  rounty» 

riark  County,  Parker 
Towuahip,  Oilfield 
pool: 
8.  Spell  bring  fnrm. 

aac.7;Ohlt.r)iiro. 
H.  K.  S'oiiiil;  '..rrti, 
SH'     1*.    I  Mi'n  Mil 


•do. 


Bnowdm  Broa... 
A  Co  I 


7.. 
27. 


li.  Jetlncfi  iorni,  i  il 

aea.  20;  Uhio  Oil  I 

fV.,  I 
t  !,(  rk   I        ■       I',  fi.. 

J.  Tiirnof  !■     ■  s^- 


2,4,5.6,7.10... 


1  - 

I  ,  ->  .  ■  ,  ) 
1-9  


2fi  N".   J.    \Ai::.  J....... 

Mfir!«  Oil  Hiid  iiu» 

Co. 

CumbertHnd     >     ini  v. 
Union  Tow  i.  i> 
W    Mi'        Quwn  f '^M  5,  R.  9,  10,1  J. 

Canipl*U.  McEl-  1.1,21. 
roy  a:  H«IK 

21    i:|  f>o   1  17.  Ifi, 


Fliyiloal  pvopnUBi. 


QniTlty. 


a 

m 

CQ 


■j7  a 


Ja828 
.7958 

.964: 


,9667 


.  mm 


3a5 


16.6  Dark  green. 


.887 
.873 
.870 
.M2 
.9236 

.830» 


16.  i 


31.0 


.do. 


t 


awe. 


230"  C. 


Dark  green. 


0*  F, 


2r.  S  r  ilivc  prcrn. 


33o|  .84n 


300'  .879 


3U4 
21.0 

31..') 
.<5  5 


.  .  .ilu  

— do  


r.0'  c. 

(  . 

IV'  c. 


( • 


Ught  green. 

...do  


M.  1  do.. 


29.  ^  Medium  green. 


I 


400  .8;ttt 
400  .841 


;B.4  do..  

.....do..  ...|  

»fi  5  do..  


63*  C. 
S6»  C. 

fifi°  C. 

IWC. 

I-..-,  (' 
T.'i  C. 

C, 


'    Hull  1".  S.  C,c<\\.  fi\\r\ov  Xo.  ■J'-':">.  I'pnnimnn  nni\  RrowTio.  anolvNts. 

Mim-nil  U>  soiirir<  s  1'.  .'s  for  I'.m.'.  |>. 
a,  4.  Bull.  U.  S.  Ueol.  8ur\'cv  No.  2Sti,  I'eaDltaaQ  and  Browne,  aual^'stn. 
C  Mbami  Reeourcss  U.  8,  for  1901,  p.  oUO  Trof.  R.  O.  Uoffmao.  Dr.  Frederick  Balatba. 
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V€trious  parU  o  f  the  VnUed  Statn, 


DMUtotlon  by  Kngler's  meth- 
od (by  volume). 


To  LXl"  C.  ,  lO)  -300T. 


c 

b 


31.0 

1.1.  :i 


13.2 


> 
£ 


1 1 


a8204  28.0 
30.6 


.«772 


80.7 


35-10 


K777  gas 

i 


.»Xn  44.0 


a 


S 

s 

01 


ir. 


a  116 


.OM 


14.0 
10.5 

li.6 
8.S 


745 

.^^2 

.812U 

r.J.  4 

.  13 

7<1 

:i-l.s 

.  si.-w 

.v.  T) 

.7:1 

749 

.11  i.  s 

.  WNi(» 

,V.i.  7 

.  10 

?i» 

.17.0 

.  7972 

(a) 

1*^9 

.  sr,-2 

.si.s 

.774S 
.732) 


31.23 

31.0 
34.0 

30.fi 


61.08 


.K14.-. 
.3184 


.8173, 


7fiS7  2&0  f  .827«'... 


.4g 
.3R 

.47 

.30 


a. 


s 
■ 


i 
I 


8. 0    .  7(»1H  27  0  - 


110 


18.0 


18.0 


.is 


.747.1  2i».0  I  .mu 


.7211 


1 

38.0  1  .8146 


.72ni  .mo  .S(ci 


.as 

.20 

.24 


RL'sidiiijni  pumflln  base  

K<>.<>i.tt)uinaUoTer28»»C.;  eoldt«»t— dldnotcldUftt 

8U.7  p.  Ct  .  rpslduimi  lncliid*>v  S.l  p.  cl.  coknarnl  loss 
and  products  dlntUlcd  uadvr  120  mm.  preasuru  up 
to  SSU**  C.  and  alao  products  by  doatnictlvedlitii^ 
latlon. 

86.8  p.  ct.  refliduum  Includes  3.8 d.  ot.oo]ceandJo«B 
and  products  distOted  under  19  tnm.  pnsaui»  up 
to  320*  C,  and  aJao  pradnets  by  dfatruetlve  diitii* 
latlon. 


1 
S 


niiniitiK  oil.  l.Vi"  F.  fire  tost    

Pen  I'litii^t^uf  solid  paiaffln.  10.4;  A xwi  carbon,  l.U: 
."olitblohitumenas  removed  by  lIi8O4,10;  cb&rac- 
t.  r  (if  rmlduum  soft:  loss,  200*  C.  <7  lu>tiis)»2.4 
p.  ct. 


Sp.  KT.  of  luhrir.itlngoll,  0.8fi3;  coke  lui  l  los.s,  12.4 
p.  ct. 

Sp.  j;r.  of  InlTtCMtingoil,  0.&5.1:  rnkf  iiikI  !<i-<.s,  S.6 

p.  Ct- 

Sp.  ^r.  of  hlbriCtlting  oil,  CVltt.  toko  nll  i  Insn,  U.5 
p.  rt 

Sp  ^'''  ''f  luhrirHtlnp  nll.O.sriO;  cok*'  fin  l  1"<n.  7  ji.  ct.; 

sHiiitih'lm'!  sii'iMr.-MiKj*  tiwii';  I>m rtilni:  point  ,22T. 
Sj).  gr.  of  lijl.rii  .il  111^:  oil,  ii  K»w1;  cokc»  and  loss, 

10  7  p,  c  t,:  !>Ainpl<'  >  It  of  ground  soma  niOQtiis. 

"  S[Mt  lni»ni  too  nmu\l  to  test. 
I  From  xtiittsUeal  npoit  Co  U.  8.  GeologiCAlSumiy 

In  1907.) 


5 
8 


T 


Oil  fmm  first  sand. 


7 

R 

10 

a 
13 

13 
14 

16 


17 
18 

10 


6.  Pet,  Rev..  Nov.  24.  1S9»;.  rilfTor<l  RIrhnrfl«oTl. 

7-11.  Illinois  8tnt<>  Gool.  Surv»^v,  Hull.  J.  F.  F.  QfOUt, aaaljlt. 

13-21.  DaYld  T.  Day.  analyst.  V.  S.  Geological  Snrnj. 


Digitized  by  Google 
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22 


18 


HINEEAL  KEbUUBCES. 

Phyilfiml  propertied. 


Omvlty. 


™  (feet). 


25 


38  19 
34  20 


21 


20 

22 

27 

1 

28 

2 

29 

4 

3<1 

a 

17. 


1.2.31, 


I 


31 

:v2 


33 

M 

35| 
3(. 

37 


3V  14 
4(»  15 


41 


33 


42  32 

I 

i'<  34 


44 


31 


lUiMOia— oontlnued. 

Cumbprland  County. 
UniooTownsbip— Con. 
Underwood  leoee, 
■ae.  13;  Ohio  Oil 
Co. 

Clftrk  CooDty,  Johneon 

Township: 
W.  D.  Misner  len.-wi; 

Furo  Oil  Va). 
M.    Mi.sner  leiise; 

Pure  Oil  Co. 
Z.  B.  Brant  fami, 

sec.  2C;  Ohio  Oil 

Co. 

Do  

Crawford  Count?,  Rob> 

Inson  pool: 

Mitciiell  Oil  Co  

Ornswald  li-asi*: 

K.  'I'hoinas. 
Miller  Iciis*';  i  isher 

Oil  Co. 
Quick  Ipiisc:  JdIiu 
Marklmiii. 
Crawford  ("ounty. 
Montgomery  Town- 
thip,  Uuiirnn*<ville 
pool: 

J.  W.Creswell  

Hlagitie  leaae;  H. 
Bemetein  Co. 
Lawrence  Conntv.  I'pt- 
ty  Township,  firidge- 
poitpool: 
W.  B.  Neil  hsoM; 

Braden  Oil  Co. 
Eabebnan  lease; 
BridgeportOilCo. 

Do  

Thorn  Iwiee;  Ohio  i  2. 12 
Oil  Co. 

Do  

Do  

Macphorson  leaie 
(M)  at  rfs):  Kirk-  | 
\v<mh1  ( III  Co.  I 
Maoptior^oii    leam  j  I 
(.11  uiT<'<  ■ :  Kirk-  ' 

\\(in«i  I  Ml  Cii. 

Mfirt  iiwN  illc.  jiifM'  lino. 

Ohii)  <  «ll  I  n 

Clark   ('  i>  II  II  t  y 
( III  irt  hfrii  purl  i . 
CniiiU'iKiiiil  Couri- 

IV,  t   llln:!  'I'llWIl- 

jiiiip.  Si^'^'iiis  pool. 

C  1  :i  r  k  <■ ,,  11  n  t  y 
(Muiiiicrn  purt). 
Joliiisnii  Tovrn- 
(iliip. 

Crawford  County... 
Lawreniv  County. . . 


Color. 


I 
CO 


.'>77  0.878 

610  .806 
480  .868 


I 


474 

V70 
945 


970 


g«i5  .919 


1,435 

900 


.870 

.SAG 
.H54 

.S7l 


,915 


32. 2^ 
31.7 


29.8  Light  green. 


....do  

Derk  green. 


31.3  Lightgieen... 

I 
I 

Medium  green. 


30.9 


.V  .lo  

33.  l»  Light  green. 


.833 
.854 


30.7 
37.1 


23,  0 
22. 3 


 do  

Dark  grsen. 


38.1 
33.9 

a2.o 


l..'«10  .KW  Xi.' 


Brown. 
....do. 


Light  groen. 
Dark  green. 


...do  

Medium  grmn. 


13.14.17 
8, 10  


i,:«io!  .H.v,  I  ai.7  do  

1.300  >.')•>    3:5. 5  Light  gTPcn. 


1  '     1,500,  .KJ8  \  39.1 


1,500  .826 


INDIANA. 

Duliole  County.  Btrda- 
eye. 

Ja^r  County  


,S7ft 
.878 


;  .855 
H47 


39.5 

29.8 
31.  1 

29.5 


Dark  green. 
Medium  gn«n. 


.do. 
.do. 


Light  graen. 


.3:}.  7 

3,V 


...do. 
, .  ..do. 


.rW  34.7 


.928 


20Li^ 


i 


o 

99 


210»  C, 


4*.'  .. 

22-45.  Dnvid  T.  Dnj.  •anlyst.  V.  S.  Oecrioglenl  Sar^. 

46,  Rmte.  Oeoi  and  Net.  Reaourcee,  Indiiina,  1908,  anelysia  by  dieinist  of  Ihe  St.  Louis  Sempling 
and  teidiv  Work!. 
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436 


DMilkition  l>y  Eogler's  mettw 
od  (by  volume). 


To       c.  I  LW-ano"  (• 


>,    1  s. 


I 

OB 


a 


J2  r 


9 


i  1 1 


10. 1|0.  719 

11.  .'-  .7:U8 
8.0!  .  71S0 
10. 


10.0 


8.0 
10.0 


.72fil 
.72751 


.7ifa 
.733 


11. 0|  .7531 
20.0  .  77051 


21 


0  .724», 
0|  .131^ 


11.0 
IXfl 


15.0 


17.4 
0 


.T371 
.7268 

.7326 


7338 
7276 


34.0.0.8215;. 


.15.0 

.8174 

.12.0 

.S141 

.33.0 

.Sl»> 

3*».  0 

.7*»41 

34.0 

.SI35i 

X2.ii 

.  82«j<l 

32.0 

.8107 

24.5 

.$391! 

20.0 

.MO?! 

33.  0 

.Kll 

.32.  i> 

.  h.'l  1 

31.0 

;)i.t( 

.7«4 

41.(1 

32.U 

2fi.<l 

.8103 

31.5 

.8101 

* 

2«.«  .S147 
• 

33.0 

33.0 

.8183 

37.0 

.sue? 

34.0 

28.0 
0 


.HU53'. 


3 


a 


Low«r  Muid  oil  eoMteJm  B  p.  ot.  mtor. 


a; 

I 


I>>w«>r  rutnd  oil  :  23 


l&S.... 

I 

07.0  i.aa< 


  Lahricatlms  olL  42.3  p.  et.;  iwMinim,  MJ  p.  ct. 

wmpls  ttvm  Soutlwni  Oil  Co.,  XvMnirtllat  iDd. 
2.9   Coldte»t,r  F.:Ali»tMt.437»F  


46 
47 


47.  Rvt*.  Dept.  (3«oL  and  NaU  Rmoosdw.  IwUraa,  IIXB,  lUiftwr  and  HoaUiut,  analrito,  Chleigb. 


Digitizixl  by  Google 


486 


MIKE&ilL  BE80URCES. 


Anaij/§a  q/"  petrokum  Jirom 


o 


Looatkm  of  ma. 


SO 
00. 


I 

C2.. 


61.. 


iNiiiANA— oontiniiml. 
Jasper  County  


Visp  CouDty,  Terr* 

Hoats. 
Oraat  County,  Vaa 

Bunn. 

Kansas. 
WIlaoD  County: 


Do  

Neoflho  County,  Thnyer. 

MontgoiiiRry  County, 
ChonyvHle. 

K»y  County,  Newkiric  . 


Lawnnoe  County . 


Warrou    C  o  u  u  I  y  , 
Sunnyilde. 


LOUntAlfA. 

8t.  Mnrtins  VAtUh: 
AoflfriLe'Dutte. 


Fbyiical  pn»p«rtte. 


of  WtfL 


Itoflnarynin. 


I 


Moreiii    C  o. 
well  2. 


Bayou  Douinion....-  Rc>l<(.  Mttrttn 
well. 

Do.  


Dnyou  Laroupe. 


Coicasien  i'urish: 
Jonnlngii  


Webili. 


Do. 


MU  IIIGAN. 

8t.  einin-  Coutilv.  Port 
H'lroii- 


KlinbaU  well. 
Ordway  WKll.J... 

Ffilcnil    r.iis  I  

i 

Well  1,  New- 
klrk    (J  a 
and  MinenU 
Co. 


Lowor  Law- 
reiK'e  ruim- 
ty  well. 


Oravlty. 

^  i 

i 

■T 

!  ' 

u, 
u 

1&4 

.H70 

29i8| 

37.7 

37.7 

.  H7.J 

Color. 


.  HT.l  !  34.  5 


B 

5 


2 

I 


18.4*  C. 


l*nis(KH  t  well 
(not  1 1  n - 
i«he<l). 


neywoodw«U     I, (MO  .fiOSS 


.  .<lA  

mo 

s.l«,  38.0  Dark  green 


48.  Rppt  s.  Dept.  Oool.  uml  M.it.  RMourtv.s,  IndiniDi.  1004,  U  l/overlng.  prealdent,  iDdUuiH  Asphalt  Co. 

49,  R<'ptM.  Dopt.  Oeol.  nml  Miil.  Kcsoiircos.  Infllmix.  I'lOl,  \V.  K.  Noyee, MUllytt. 
h\-Ui.  Mineral  H"s(;urf«>s  dI  Kmhs  in.  Is't?.  Prof.  K.  H,  IJailPV.  analvst. 

.M.  IVi.  Itov..F*  :.  2.  H^CriifTonlHlfharflsnu. 

6&.  Mineral  Heaourcea  U.  ti.  lor  iW),  p.  bll.  Edwin  De  Uarr,  ol  Oklahoma  Unlvereity,  analyst. 
tS.  KentadEy  Oeol.  Bumy,  IMS.  Robert  Peier,  ctMmlet. 
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4S7 


IDIStiilHtinll  ]>v  l".tl>rliT"s  niBth- 
od  ( !>%•  voliliDi-.i . 


♦* 

a  1 

c 

1 

t> 

J. 



\ 

I).  711* 

,  7 

3 


I'l.  I 
16u7 


7Jii"i  :(.^  1 


VIM     -IJ.  s 


.>»m 


19.  Q 


4.3 


37.0 


U  1 


44.0 


in.o 

1 1.0 
6.0 

41.0 

r 

Lllftl  .831  I  30.07 


A4.0  I  .30 

I 

ti- .1   

.VI.  0  .xt 


I 


Rfnmrkii. 


47,  Ut  i'ot&i  tl^-^t ill  itc-^  '(111 all II" I  u  'I'Ti  r':;i7i:-:^  rnii Ic  rj. n 
tQ  as|>li.i!l  .  t'-  |i,  r1     .c.'-,  I  I  .T 

rt,,  -|.  K>  .  ">7'i, 
JUr-sjar  C,  US  p.  tt.;  ap.  gr.,  U>M,  3*r-aw  C„  41 .» 

p.  ct.:  sp.  gr,  OJKO. 


11  ]i.  (l    iif  I  .r.|.';';.il  tju.i-ir;!  y  'i"l  l:  i  l  :<■<!  1 1  i^l  i -l  i  lie  1 : 

I  n  i-r  dii  I '  f '  . ,  .'s  ^  I K  <■( , .  - 1 1        ,  ii>i  Nl , 
I  J  ;>    1  1    I'f  I  .r:>:i  r:.,l  lin.  ■ ,  |l  !  I  y  rth.,  i : ;  III  'h  - 1 1  IIimI  , 

i  i IT    «<  <  ,      I     i  t  .  -v,  |,-r    ii> r  C' 
1_  ;•.  il..  ir;  •■:,,L,'ri.il  ■;  f:ii.' 1 1 1'-l  1 1  r.'l  i  •■ !  1 1  |i  1 1 , 

overauW  C..'32,J  p.  et.;  ep  gr.,  O.htidl. 
DlHtiUatton  Iq  vai  tjo.  20  nun.  prwRure,  i  «  , 
K  3  5-.  rt.:  mf-JOiy  C,  53  9  p.  rt.  Characliir  of 
re*l(JuJiiai2U0"r.,#oft,i>aramD;  280°-30(>°C.,r»olld, 
Delow  ntf  C  . »  I  p.  ct  ;  17U»-31i*  C.  43.75 p.  ct.;  lu- 
bricating oil.  Si  p.  ct.;  solid  oil  aiMli«iilduum,10.1& 
|).  ct. 


Submitted  to  rii<;  ;;i:n  i.-n    ;-itll  \\  ct.  ]>.:.-si'<i 

over;  diBtlllat''  ri'v  fi  ulioiuilly  !'•  ' 

lfl,3p.  ct  .of  r.ii.-ii,      ji^y  .?20°  C  ,  3<»p  ci 

,;i;:r     i'l  m],..:;  .n  ,|-  ,  lao"  C.  J7  h-  ir-  .  n;.:  ;    .  t 
i<it    ( '     1  1  "i       rl     .'III'  C,  5S      (  (  .     I^■  I      ■  I  ,.  ;i) 
wtught.iaj"  (J.  ^42  hours), 70.e  p.ct.;  IM^  (7 
hours),  73.H  p.  ct. 


4M 
Si) 


64 
8S 


M 

67 


«.<)    U.  t .  II,  I'.,  W  hi'i  r.'M.lih- 1mm  r--  !         I  \    |n,|  ,Mm1  fig 

ih  •  •IH-:  .||,|',  i;  w.,    |,.,r.|    I  il,.>  k,  -\:.y .  w  \' I'  ■  -n- 
ct..  iM,:  I  ;  r.iif  1 1  r"  -'y,  K  r  ■  I  •  I  -  i-     \\.  -'.\       i  "^ii  h  :i  i  i:i 
-■1  ■  -  I'll.  II  .■.|.ii-.vi''l'  v,,J  i!  111  .  71  p,  I  I  ,        ■!  >■  tIhiii, 
:  -  'I    '  '     K«h.  O.-i  •■  rt  , 
.,,  .     y.-.'.f  v.,  IllbrJ.'.  r:i  ^  ..il.  1J  |.  ■  t  ;      |iti  ilr  :!  rul  511 

■  •       :   r.  p.  oi.,  lie  -  ~  'I  s  |.  .  r  I 
I  !  -3.5l(°  C,     iv  .  I  .,,  ■•!■■: '^t  :r.irli<':i.  \. '11. >■.! .  (iO 

H.  I.  u.,  IH.SOO;  residue,  asphaltlc. 
From  jOV-SStf  r..  7  p,  ct,,  color  ot  fmctton,  yellow.  61 
rosidue,  Asphultlc. 


5.0 


30,0 


From  anO*-3i50»  C,  24  p.  ct.;  3SQ»  C.  to  jwphalt,  M 
p.  ct.;  fl.tphftit  residue.  A  p.  ct.;  D.  t.  u.,  IMH. 

From  »10°-3.W  23  p.  rt.;  TOO*  O.  to  aaptiAlt,  40 
p.  ct.;  H!<phnlt  i«itidtie.  <)  p.  ct.;  (vior  of  iritctiou, 
tiMirly  «:oiorlfwia,  light  yellow  on  atAnding:  B.  t.  u„ 
ii>,nn(». 

Lii1>rk-al)ij>;  oil,  <15.38  p.  ct.,  coke  and  loss.  3.6  p.  el.; 
cnidD  free  from  sulpmir;  viacosity.  3fj.H  by  Engter's 
m«tlHKl. 


LiihrtciitlnK  oil,  20  p.  n.;  tnr  Ti  p.  ot.;  coke,  5  p.  ct. 
(THlceo  from  cHrd  r«portlti{r  production.  .1 


M 
6B 


ru.  Pot.  Rev.,  Oct.  27.  VMn,.  Cllflord  Richanlson. 

is.  G2,  K^.  .loijr.  .\m.  Chsm.  Soc  ,  vol  2.").  p.  1 1.>I.  ('.  U.  ("ti  it»'H  iiikI  A  npst.  I.(>iii><liinii  .St^te  I  niverslty* 
S6.  Hull,  l"  S.  CfWl.  Survey  NO.  2x2.  tinalysis  bv  Drs.  .\f»>l7,  (in<l  Ciistis.  TulaiM  Uolwnlty. 
flO.  fil.  .Four.  ,Vin.  ChPiii.  .Sik-..  vol,  27,  p.  1317.  C.  B.  L'OAt«ituiul  .\.  Ucat. 
(14.  Mlridrnl  Uosources  V.  S.  for  190.^,  p  .S72.  P.  C.  TIlfAle,  B««umoOt.  Tax. 
65.  Mlnerul  Heaouioes  U.  S.  for  l!X)5,  p.  S7<J. 
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UmEBLAL  R£S0UBC£8. 


AnaijfseB    jNsCroktfm  from  variam 


•c 


Physical  propertiee. 


Oriivitjr. 


■a 


Color. 


Ml. 


«7 


Cam  County,  Bel  ton. 


uiuu. 


Do. 


Do. 


70... 
71 ... 


72 


7S... 
I 


7&. 
78.... 
77'...! 


Do. 


flOiOS  Co. 

WiishlnKtoii  Couoty: 
Mttcitsbuis  


CO 


I 


,0  7»1 
}  .S50 


•17.0 
87-7 


34  7 


DM-Vffreen  

Dark  uro Wilt 

aUgtatiy  Uno- 

nacent. 
Dark  brown  


.m  37.1' 


No.  S»,  Most'-    l  r..;]i    .hlift,  4id  Ughtamher. 
teyFanu.       mo-  | 

f*"<-t 

"-anil 

Do  I  No.  1,   VV,ir-     Kn  tn     .s^'.'i  Amber,.,  

ran  farm.     |   i  .  vvk-         1  1 


t  '  ! 


Do. 


Do, 


Do. 


No.  6,  J.  [■"rori;     ,  7'J71        7  ili 

Dtmnform.  t   vki-  I 

^   sand.  ! 


M  c  L  ti  u  t  b 
fftnii. 


ting*. 

Amber. 


ArplioTS  Kork. 


From    .8205  4a  6  P*x  uUikr  nnldirtli 
300- 
feet 
B«nd. 

WfiU  1,  Hobo-    From    .Sm.  42:0 
ley  rami.  700* 
i  foot 

ffttid. 

WoU  1,  Ward  I  BerPA  |  .7939^     4,  Light  amber, 
farm.  grit 

oil.    .        ,  I 

 ifcSaa  3&8   Onl.t.    85"  c 


79 

mo 


81 


I'KKNSYI.VAKIA. 

(Not  lociiled)  ■  R175  41.  s'   82*  C. 

Po  !  Pipeline  !   ..SOH  44.7   Ord.  t."  «>»C. 


Do. 


Do. 


I 


I 


a.  Bib    41.  U  , 


fi.m  28.0 


G6.  Mineral  Resources  U.  S.  for  1902,  p.  ."ifift.  Prof.  Fmnkfortor,  University  of  Minnesota. 

87.  Jour.  Am.  Cbem.  Soc.,  vol.  i:i.  p.  \m.  Miindel>  und  Rourgougaon. 

08.  Jour.  Am.  Cbem.  80c.,  vol.  13,  p.  17u.  Durund  W'Dodinau. 

00.  Joor.  Am.  Chfliin.  Soc.,  vol  18.  p.  190,  Durand  Woodman. 

711.  Jour.  FnuQkHo  ItM.  Noa.  M,  AS.  C.  P.  Ilabery. 

71,  Am.  Chein.  Jmat.,  vol.  17,  p.  714,  C^as.  P.  Mabery. 

7S.  Am.  Cbem.  Jour.,  vol.  1R.  p.  218,  Chud.  F.  Malwry  and  Orton  C.  Dniu. 

73.  Am.  Cham.  Jour.,  toI.  W.  p.  221,  Chaa.  P.  tfabery  and  Onnn  C.  Dunn. 


Digitized  by  Google 


PBTBOLEUM. 


429 


porta  of  the  L'nilal  »S'/a//;«— Continued. 


DtodUHti'^n  hy  Ki)v'l'-r'a meth- 
od (by  voiumv). 


To  150"  C.  :  150°-3D0°  C. '  o 

 .  J   1  S 


I  E 


I 


i?  I  1 
&  i  81 


3 


I 

i 

CD 


i&o 


iy.0 


9.7t 
ATS 


Un- 
der 
.730 


SU.0 


-J 

la 

•V 
1 

Gi 


7t.O 


l<i.U 
40.0 


I 


a 

8 

I- 

-a 

t 

< 


LobrtmUiicuU.fiSp.  rt.i  residue  tur,  lUp.c-t.;  p«ral- 
fin,  8  p.  cf.:  witb  only  »  (nee  of  onpuw;  matter. 


1^. 
1 


.1  PafsiBnoU  6p.ct.: i|i.gr.,O.Stt  

. ;  Lobiloatliig  <m,  30  p.  et>;  ap.  gr.,  0.830   4K 


.1  an55.. 


.7383  37.13|  .7b7t  SLli  .37 
.TSSs'  37.13'  .787r  fie.13  


*2BLl7 


131.32 


Tt ivefl  naphtha  and  banUng  oU,  6fi.H  p.  ct.:  hemvy  oU 
(ui>ove  5(n«  K.I,  3S  p.  ec.;  iMlduum,  M  p.  et.; 

waU»r,  0.7  p.  ct. 
3«)»-150«  C,  H  ca  p.  ct.:  sn  gT..  O.H242;  tidplntf,  0l87 

p.  ft.;  bromJne  absorption.  ti.I  p.  ct. 
Bromin«  nbsorptlon  of  distllli»te.  HO'-ISO"  C,  0.7S 

p.  ct  ;  l  Vt=>  Ti)*  C.  1.74  p.  ct.;  aO^-2&T  C,  444 

p.  ct..  -  u  (V.  .VIM  p.  rt.;  aOO*-3SO*  C,  12.10 

p.  ct.  residiiuni,  l«  3<J  p.  ct. 
Cnide  oil,  carbon,  85  p.  ct.;  hydr-'K'-n.  1  <  77  p.  ct.; 

Qitro^D.  UMI  p.  ct.;  bromiue  absorption,  7.fl2  p. 

et.  oup  to  lOOP  C;  » 0. 

Cnide  oil,  carl>on,  85.42  p  <  t  ;  hydrogen,  14.50  p.  ct.;  73 
uitroeeu,  0.U04  p.  ct.;  bromine  altsorption,  , 
p.ct.  •UptoU0*C.,ftU0*-810^C. 


(  00 

'  70 
71 

12 


I 


014.  Wz?;. 

I  i 

|<aa«  *3a.aB'. 

'  ! 

1^85-  »35.32. 


Crude  oil,  carbon.  84.19  p.  ct.:  hydrogen,  14.76 p.  ct.: 
nitrogBD,  0.015  p.  ct.;  bromine  ausorption,  9.Mi  . 
p.  ct.  a  Up  to  IflO'  C;  Mfl0*-310»  C.  1 

Crude  oil,  carlvon,  »1.4ftp.  Ct.:  hrdrosen,  13.70  Q.  ct.:  ' 
lUtrof^ri,  OOIN  p.  et.;  bromliM  Bbnorption,  8.45  < 
p.ct.  aUp  to  100*  C;  »1(0»-410' C.  { 

Cnide  oil.  curtion  84..V1  p 

nitrogen, 0-03h  p.ct  ;  I    _ 

ct,   a  I'p  to  liW  C:  6 160'^ -.nO"  ( 


74 


78 


>.  ct.,  hydrogen  14.38 p.  ct., 
troiiiiite  ab»orptfcm,  5.89  p. 


9&0 


.73B7|  21.0 


.8014  6 

I  i 


Crude  oil,  carl)on.  M.i'i  p.  ct.;  hydropon,  14.72p.ot.:  j  77 
nltrogi'n,  O  O.IS  n.  ct.:  l^rominc  absorptton,  &35  p. 
ct.   a  Cp  to  l(.<r  C  :  *  1(>0''-:<10°  r.  i 

Crude  oil,  carbon.  K't  p.  ct.:  hydrogen,  1.3.80  p.  ct.;  j  78 
oxygen  and  nltrogi-n,  0.(50  p.  ct.    DIstlllHtc.  :?W- 
■.VtO"  C.,21  p.  cf.;  8p.  gr.,0.»404;  refract ivf  iii.l«x. 
1  4fi.««:  ^•0°-400*  ('.,  27  p.  ct.:  sn.  gr,  0.8«m   n  fnio-  ' 
liv-  iti  li  X,  1.4S1.    Loaaon  acid  treatment ,  .'.I.  I  t.;  I 
acid  uaad,  X&  p.  ct.  Vleooaity  by  P.  R.  ii.  pipette  [ 
42. 


21.0           .ifiai  . 

21.0  I  .nt«  41.0  .7iW4 


40  73  , 
37.0  I 


.08... 


tao.3 


c8i.7 


*1&« 


Viacoaity  by  1'.  K.  K.  p4p<ntc37.  Crude  oil.  carlton, 
Sti-IO  p.  ct.:  hvdrogen.  13.00  p.  Ct.  Pfrwntagr 
wifi  uacd .  2.  300^-;i.yr  C.J  14  p.  ct.J  m.  gr..  0.833ti; 
refntctivc  index.  i.4«i2.  Loea  On  add  treatment, 

l."r0'=-,UM(^  ('.,  l.H  p.  Ct. 

oSp.  gr.  at  0°C.;  tipto  140''r.;  r^fP  200°  C.  Com- 
lM>sition  of  crude  oU,  carbon.  83  p.  rt.:  bydrogen, 
1 4 . 8  p.  ct. ;  oxygen,  3.2  p.  ot.  H«at  of  oombuation. 

oSp  Kr  ,  II  ("  :     up  to  2W  C.    rompoaiHcn  (.frriidc 
oil.  carbon,  84.9  p.  ct.;  bydrofp'n,  13.7  p.  ct.;  oxy-  i 
gi?n»  1-4  p.  ct> 

74, 76.  AnuCbant.  Jonr.  vol.  18.  p.  319.  Chit«.  F.  Unlicry  and  Orton  C!.  Onnn. 
78l  Am.  Chem.  Jour.,  vol.  18,  p.  220,  Cbaa.  F.  Habory  and  Orton  C.  Dunn. 

77.  Am.  Cbrm.  Jonr.  voL  18,  p.  225.  Chaa.  F.  Mabecy  ami  Orton  i\  Duiim. 

78.  Jouf.  Sop.  Cbeni.  1nditt(..>io.  SO.  niffocd  Rlrhardaon.  Biitl.  V.  ».  iiviA,  Mnrvcy.  No.  2N2, 1908. 

79.  INngi.  IV>lyt.  -bMir .  vol.  ji^i.  pp.  38-34.0.  Englerand  I.  Levin. 

80.  Jour.  8oc.  Chfii)  I  lid  list.,  No.  20,  p.  001.  Cltflord  Ricbardaon  and  E.  C.  Wailatw. 

81.  83.  Jour.  .Vm.  Cbciii.  &>c..  vol.  i,  p.  1%,  A-  BonfBOugnOR. 


7TJ 

m 


81 


82 


Digiiiztxi  by  Google 


480 


MIKBBAL  BESOUBGJSS. 


Analyses  uj  jxlroUum  jrwn  various 


Phfrfn]  propwtlM. 


Looatloo  ol  wiell. 


l/enguatioo 


83 
84 

85. 


9 

DO 

1»] 


«2l 


94 

95 


9t 
97 

00 


101 

102 


r  L  N  N  s  YL  VAN1A— cont'd. 

(Notloc&ttxi)  

Perry  County,  MlUei*- 
town. 

Venango  County  


Ti;\ AS. 


JeflersoQ  County: 
Dmumont.... 


67  . . . 

I  I 


Do.. 


DOw. 


Drjith 
of  well 


E 


Color. 


_  St 

n    I  ^ 


0.816 
.700 

882 


41. 

17. 

28  7 


Dark  brown. 


l'-'-'  21.1*., 


.  '.CO    22. 2 


Di>. 
Do. 


Do.. 


Do.. 


JjUCOS  wall.... 

Ponrard  Ro- 
(luctlon  Co. 


Do  ;  Uiggins  Fuel 

;    and  Otl  Co. 


Do. 
Do. 


1,200 


Lucas  well . 


J>0. 


Do. 


Lucas. . 


76.7*  0, 


e8*c.. 


2 
■ 

a 


83»C, 


.»2»7 
.922!!< 

.960 


.^•25 


.912 

.naoe 


21.9. 

21.7. 

17  4  . 


■21.  i  

23. 8  Reddleth  blown,  i  W>  C. 


23.  .5  

22.1  Brown  opaque. 


yu  J  2o.  if  !  ord.  t 


Lncnawell        i  r  .  n  .yie 

Do  do   895-89U:  .a:i> 


22.8, 


.do. 


.920  22.2 


■  Deiiarroiinly: 
ItlQ,..  SanAntonin. 


Do   Dulling  wnH  .. 

Hardin  County: 

Datiiou  '  RentiitigMfitii- 

Oiland  Ke- 
flning  Co., 
Uoattihunl. 


Walah  avil   .KM     2n.  1  Reddtxh  liTnwn.  37"  C. 


.,.  .W79  22..'i.. 
.W78  27.7. 


73-  v.. 


110*  c. 


83. 
84. 

85. 
Mi. 
K7. 

S«, 

80 

yd. 
01. 


Joiir.  SiM^  CiMiin.  IndusL.  No.  ni.  p  ]2:t,  nmlyals  by  Bollry. 

Jour.  Am.  Chotn.  Sac.,  vol.  ].  p.  204.  \.  BounnJiignvn. 

lUnt.  oi  IVtrob-iiiii.  l>y  J.  V.  lU'tiry:  aualy^ttliy  I'mt.  It.  Silllmnn. 

Mln<>ral  Uofmunva  I  .  S.  lor  liWl,  p.  .'I'l.  Hir  iJoviTtnn  iJcdwowl, 

MiiM-ral  llp«»nir«'«  I'.  S.  lor  19(11. J),  r>7l   l.  K  I>i  iit'iii   i<n  Kkhnni>.>ii  ntul  WnJlaci'. 

Chom.  Tnidi' -loiir..  Miir,  2,  1901.  Kim  rv  MTk  «  >   lira  if  r  i  i  a 

151)11   T'   S   •;.i>l  Siirvi  v.  Vo  2S?  I ditcd  Oil  Jiliil  i:  'I    ;i«(  .>,.  Ui'<lt)Tlli>tlt. 

Jour.  .V:ii,  »  lu-ni,  S>h.-  .  i',  ll.Vi.("  R  Coatcs"  HH'I  \  !    •'.  lif.it. 

Jour.  .\in.  rhi'iit.  Soo.,  vol.  22.  p.  .Vil.  (  has.  F.  MuUtv  und  D.  M.  Huck. 
Tcjitts  Univ.  Min.  Sunvy,  Bull.  1,  i>.  76,  IahIoux  &  Co.,  N1^w  York,  iimily>>l. 
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patUi^ihe  Uniltd  StaU»—0>aiiDued. 


DtotfUatlon  by  Engler'n  meth- 
od (by  volume). 

To  liO*  C.  ! 

1 

1 

c 
8 

Cubic  contime- 
tera. 

Specific  gravity. 

1  Cubic  ceutlme- 
tcra. 

Specific  gravity. 

c 

S  A 

11 

1 

K 

C 

£ 

t« 

a  ' 
1 

w 

•< 

19.7 
17.0 

44.77 
4X0 

0.792  1 

.  7«io 

40. 0 

&5S 

042.78 

'>48.67 

1 

L33 

! 

1.75 

3.12 
LS 

12.5 

17.1 

on,  \j 

84.  3S 

*  V  •  •  •  " 



Kl  1 

•Vl.O 

"i  'Wi 

7. .') 

H.  0 

afi  0 
•2.9 

.Fv.l 
.7938 

641..'. 

3».8 

.R79.S 

.  s7:>9 

.VJ.5 
.57.3 

2.04 

2:40 





6.4.5 

X).  0 

".sTi' 

.J.I 

t>. ;!  1 

30.  Q 

04.0 

40.0 

.  S741> 

1.75 

OI.7S 
a  1.9*' 

644.08 

*53.77 

51.14 

AA  97 



2.16 

4.73 

1 

.  74.'. 

.11  ..^H) 

.M17 

.v.  .T 

J. 

1.10 

,  il.tiO 

1..V.' 

6.5 

1  20.4 

1 

1  73.1 

j  

0.0 

1 

1 

m 

I 


....  S3 
40  H4 


an-  Hppmxiiiuitc;  n'.siduiiin,  10  p.  ft. 
««ljO°-2ro°  t".;  I"  uicludes  loss  and  waltr . 


Vlgoodty.  Redwood  standmid  (Itt  Moondia.  m  At 
15.5*  1'.:  fluid  at  0*  F.  CArbooaofoui  nMM  on 
dlstllUitlon  to  diynoM.  4.40  p.  et.;  oalotlo  value. 

B.  t.  u..  19.388. 

Carbon.  W.ftO  p.  ct.:  hydrognn.  10.90  p.  ct.:  oxygon 
and  nitrnecn.  2  «7  ]>  ct.  Cold  test,  fi"  F.;  c^ilorific 
valw.  U  t-  II  .  r>.(k'0.  'il/oss  in  tn>tttmnnt  with 
I  .\-c«M  of  ll.-.'^o,,  .ti»  J).  ft.  Carbon,  85.03  p.  ct.; 
hydrogen.  1-'  ;io  p.  ft. 

Nntn  i'lrn«f»  i>(  roiikjrKliii^:  iit .'»''  F.;  4  gallons diHtllM 
f:ruvitv  of  fir^t  10  pint  Miiiiplofl  of  distillates. 
II.,  j  ;  r  H..  S'  t,^  II  .  ;il.ti°  B.,  30.8"  li  ,  29.3*'  B.. 
2s.»;"'  ii.,  27.ti^  IJ..  U.    Furl  oil.  7S  12  p.  Ct. 

.Solar  oil.  l">. )  p.  <••  ;  luUnnitlnp  oil,  52  "2  p  ct  

.•*iK)^  :C.O'- C..  Jtl  p.  el.:  .U'lOlo  asphalt. -lUii  ( t.  Large 
<)Hjmllii.->  ll;.scv<>|v.  d  I  ly^  l!)0°C..  il.  t.  u..  19,923. 

iJistillfd  iri  viu  uo  mi'liT  13  mm.  nr^^Murr;  up  to  IM* 

C.  ,  10  p.  ft.:  s[>.  ^T..  O.STVt:  1.-.0*  •.':iO°  C.  32  n.  ct.; 
^'r,,O  M.':j;  '.'{(r  .;oo^(\.  21  p.  ct.;  sp.  gr. . 0.9»iO2; 

:{7  p.  ct.  (very  tbickj.  tiuiphur  by 
I. 

f.'i'H)"  .;oo^  C  

Ufa' y  oil,       p.  ct.:  8ji  Ki".,  0.9078; 
Il  p.  (■(.;  lo<.!i.  7  p.  ct.    Dlstillutcs  uIk)vo 
:{<..s  p  i  t.;  sp.  pr..  0.9094. 

.UKr  .(Ml-  C.  7  ,".  p.  ct  

!<"-t  uf  k<  r<isr»nc,  col<ir.  prlun'  whH«,  fla«h  point, 
1.11"  r.  light  lubnoaiiim',  21.05  n.  ct.:  uicdium 
III' ricating.  21. (Vi  p.  ct  .  hfavy  lui.ricatlng,  10.52 
I.  K't.:  lo.«9.  gns.  and  suli.lmr,  j.04  p.  ct. 
I'ltin  ate  <  ompniiition:  carbon,  85.03  p.  ct.;  hjrdro- 
gfi\,  12  M>  p.  ct.:  oxyfEi'ti  and  nitrogen.  0.tS  ct. 
JLoss  on  treatini^nt  with  cxeeea  H|80t,  30  p.  ct. 
Volatility  in  open  diah  (7  boure).  110^  C,  Vkl9  p. 
ft.:  itir*  ('..  31.31  i>.  (i.:  205*  C.»  57.57  p.  ct. 
a  To  Uioor.;  b  irio«-«KP  C:  roeldiw,  4.34  pu  ct.;  km, 
5.20  p.  Ct. 


85 


sp.  p 

iihovf  ;t  ;0-  I 

('i.rliis  nu  t  fi 
H  p  (o  Jiio  (  . 
II.  t.  II  ,  1>».7V,. 

rcsiilitf , 

'-17'^^  C. 


87 

88 

R9 
90 

91 


92 
93 


94 

95 


«7 


M 

99 


oTo  1*0°  ( .;    lfiO°-»ia>*<'.;  i«aidue.SJ3p.ct.:  low. 

1'.  1 1. 

l>|j»t!l|i  .1  iirid-  1  .iliiLi-^plHTic  prrNNiirc,  H.'»^-2no*  C.  4 
p.f  f  :  .1KI'  J-W  ("  ,  II  p.ft.  DisilllcdunderMiam. 
I-!.  sviir.\  't.-,^  l(»r  {  ..  17  f>.  ct.;  \M°-2inf  C.  I7p. 
i  t  ;  '.'!•>  .  .'il  li  ft.;  residue,  !.">  T>  .  N'itro- 
P'  II  I'liMi  1  n  1  ji.  «  t . 
K.  s|.|ii.  ,  i(»p.(  (  :  |<.Ks,o..lii  p.ct.;  f  ra<-tion  uj.  to  250^  iOO 
(  .  fi'lorl'  s^. 

l.V»  -.>:.".  (  .;  P'slduf.  S -Id  p,cl..  Io«««,2.2n  p.  ct  101 

73. 1  1   0. 0  j  14.4  p.  ct.  solar  oil.  4«m  p.  ct.  lubricating  oU  102 


La. 


98.  Texaa  I'niv.  Mlii  .Siirvcv,  Bnll.  1.  p.  74.  (>  H   i'  lim  .ii.nlv^i. 

94.  Tex.'is  Univ  Mid  Survey.  Bull.  1  p.  7.'.  I  r.  i  I    W .  Wilkinson,  Tulatw  University,  New  Orleans, 


ft").  Toiir.  Fmiiklifi  Inst..  S.'pt..  \W2.  Fmf.  F.  V.  1  hiflr . 

'Hi.  i.njr.        Ciiem.  ludiist.,  1'»00.  vol.  2't.  p,  tl1»I.  Kichardson  and  WaltiiOS. 

97.  W.  Tcxii.s  Ciiiv.  .Miti.  .Siirv.  y.  Hull.  1.  p.  72.  K.  I".  Sh<v>k.  iiuidyst. 

99.  .loTir.  .\in.  Clicni.  .^<x\.  vol,  .'.i.  i,.  2^^.  Chns.  K.  .Maix-rv. 

100.  Tr  xas  I'lilv.  Min.  .Survi  \ .  Hiitl.  I.  p.  .51.  <>  11.  raltn.  aualy.Ht. 

101.  T<>xn!«  I'niv.  .Miri.  Siirv<  v.  Bull.  I.  ]>.  .51,  S.  II.  NVoffll. 

102.  UuU.  U.  S.  Ott.l.  Survty,  No.  2J>2.  .S.  M.  Fcmniaan. 
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MINEBAL  BE80URCES. 

AnalytM  of  petroleum  Jrcm  variom 


PhsntfcAl  pioportiM. 


«  8. 

K  - 

-C  X 
v.  1 


Locattgo  of  w«U. 


103 

104 


106 

106 

107 

106 
109 
110 
111 


U2 
113 

114 


115 


TKXAS    4  <)Ilt  ilMlCfi 

Uarilm  Couuly  Cxm. 

Sour  Lftke  

Do  


of  well. 


J«ck  Count  jr. 


)f«dln»Coitatr,Puiil»y, 

McLennan  County. 

Waco. 
Navarro  County: 

Corefcana  


Do. 


I' (>  r  n  r  u  u  nty,  Fort 
Re«v«s  County,  Toyah , 


116 -.J 
117 


118 


119,. 

I 

120". 


121... 
122... 


Travin  County.  Wal- 
ters Parle, 

QTAB. 

WaahtiiKton  County : 
Vir^Klver  


Do. 


Dopth 

of  \K>!1 

ihxi). 


K«>r    I  ■'     S  [1 :  i  I  !• .  . 
Big  !  I^'T::  I 

1>  I)  !i  ;i  I:    ;t  fir  111     T.   -iu  .S.,  K, 

iffroni   II   i«prinir      91  W. 

Jrtn,  1903V 
Bonanza  Flol  H   »|o  

'-"xv'  paring 
s.  |.-  :  I  I'ir.'). 
IU.;u4i>/ii  J  K  id   n  (•  n  d  c  r  5on 

T.    A<*    S. . 

i;  \\\ 


Ofavltv. 


6 


1 

OS 


Oolor. 


9404  17.  &  Rnddiah  brown. 


.921 

.9031 
.K432 


22.0 


Dlai-k]«h  brown 


I 


2&.0,  Reddish  brown. 


36.0 


a 

1 
1 


llO'C. 


.L".  7 

\ "( ' 

.925 

21.4 

.9120 

.0708 

14.^ 

.9119 
.9144 

216 
23.  1 

.»16 

no 

•is.: 

,M.i 

.  .S-«4fi 

  :>4.v-  r 


\'  (■  r  V    ■]  ..  r  V 
!'t'i'\'.  11.^  ■p.i'lili 


\  .■  r  \-  >l  ,  r  k 
Dark  brown.,.. 


Block:  brown  in 
thin  )ay«r«. 


74'  C. 


■!    ■  V   I  I  ,  I  - 


.M>"C. 


1ft}.  Am.  rhoni.  .four.,  vol.  2:.  p  4S0.  F.  C.  Thi-  l.  ;  Trxas  I'aiv.  .Min  Siirvi-v.  null.  1.  p.  4;t. 
l(M.  lour.  Soo.  Vhcm.  Iiidusl..  N<..  10.  p.  rJ-J.  ClllTord  Uk-hnnlson. 

Ukfi.  Ti'xas  Unjv.  Mill.  .Siirvi-y.  Bull.  I,  p.  34,  A.  L. Mt-t  z,  luiolyu.  Tulaui' l> nlwrsUy,  New  OrteaMf  La. 
liKi.  Tfxdv  Cniv.  Mill.  .Siirvoy,  Hull.  I.  p.  S2,  o.  II.  I'alm,  nnalyst. 
107.  IVxiis  Tniv.  Min.  Siirvpy,  Bull..  I.  p.  5,  l>.  K.  Kvoriuirt.  iinulyst. 

Tc'xiii  AKri.  l".xp«T  Bull.  11.    MiiuTJil  Uosourtvs  V.  S.  {or  IMC,  p.lHB. 

liw.  Toxa.t  Hniv,  Mlu.  Survey.  Bull.  1.  p.  IS.  Dr.  W.  11.  Hanx  r.  aualysl. 
IK).  T<«xa«  I'niv  Mm.  Survey.  Bull.  I.  p.  4».  K.  M.  KariiKhaw.  analyn. 
111.  Jour.  Sac.  Clwm.  Induat.,  vol.  19,  p.  121,  i'tillord  Bichar«ii«tni. 
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partm/the  (Zmtatf  5lale»— Continued. 


DtatfUatkm  by  Eogler's  meth- 
od (bj  TOlmw). 


ToU0*O.  uof*-aoo*c 


•34.6  i  '-I0.0    23.4 

92*.  7H    .750    1'».2>*I 


I 

B 

a 
g 


S 


e 


s 


a 


00 


1 

PS 


00.1    21.(»a8282  7&82 

(i6  <«LfMB3M&3  tM>74lc78.1 


.88 


6.10^  .7510 


29.94 
NO.  03 


.8389  81.  £0 


.8330  63.90 
■  •  •  ■  ■  •  ^^S* 


3 
X 


'2.09 


-3 

1 


HainarkB. 


2ao 


•li.5  ,   .7090  630.75 


10.8 
(-) 

16.0 


.710  I  5*.  5 
  (6) 


.7404  24.60 


t6.l 


.7S.S1  44.75! 

.8244  5»i.2 

I 

.79f.  34.7 


.mib,  69.3 


.9144  


3a  63  ' 


1.00 


1.26 


a  To  1C0»C  

"At  20"  C;  6  150°-176»  C:  «  reddish  brown  uulthH. 
v>-rv  sticky.     Refractive  Indicos,  a  1.474,  t>  1.4W. 

■  I..V10. 

arxi'  (•  im.  fiH.Oti  p.  ct.;  aHphfilt  and  cokn,  r2.m  p.  ct. 
S{wcia[  pn'caution  ngainst  cnicklnK.    U<"*ull  oi 
(li.stillation  ol  dMtiUato  also  given  oy  which  guo- 
line  iiiiii  iiiumhutlng  oil  product  moreosea  by 

cnickiiiK. 

Ki  Nidtium  Hc  mlMlldMplialt;  lS.80p.ot.of  dlltUlatO 

f  (ilf  >rl«'ss. 

a  I  |,  I..  ji,r  C;    Im  i  vv- II  i-o-'r  r. andS7l*C.;  cpilii* 

<-i(jjilly  panitlin  and  panilliti  oil. 

<i  Tp  to  140°  ('.;     140"  .mv  C.    .\bovo  305T.,  15.Sp. 

ct.;  cokt'  nv'^idui',       p.  rt. 
a  I'ortionof  fruition  71-2iu  V.  lost  lioforo  mca-surod; 

t>  LW-asO"  C.    Up  to  150°  f.  di.HtillatPoolorUMMi. 
a  To  149»  C;  t>  to  288''  C.    DistiUuto  colorless  up  to 

,ViO^  ('. 

o  To  151"  C;  6  151«-1H0°  C,  distilled  at  25  mm.  pres- 
Mim.  Volatile:  100"  C.  10.8  p. ct.iuiphtha;  1IS°  C 
35.7  p.  ct.  nsphtho:  204"  C.  11.2  p.  ct.  naphtha. 
C»eUogbfl^l7CPC. 


i 


OK, 


lOi 
104 


ltt'» 


1.38 


0  5.07    .fW>lt>",.Xi    vt.'l  lH.fiO 
laO    .736  k'iO.O  I  .mm'  40.0 


>iao 


«iao 


.783 


Mao    .8275,  50.0 


.736  650.0   1  40.0 


.0149  .. 


«  To  200"  C;  A  200"-«0"  C.  DIatllUto  obovo  189*  C, 

27.02  p.  Ct.:  residue.  45.54  p.  ct..  loss.  2.88  p.  et. 

Oil  Hows  at  3"  F.;  burning  point.  230°  F.    B.  t.  u. 

l't.440.   325°-350»  C,  SO  p.  cl.  heavy  oil.  loss.  5.3  p. 

ct.;  rrsidiio,  14  p.  cl.  hv  weight.  Vlsooslty  by  Kn- 

K'lcr  method  20  at  23*^  t". 
li  t  II  i.h.h:!'].  Distillation. 36 nun. pvBMirB.  Resi- 

!  ir.  ivory  bUwk,  biUllaBt  hutor,  sticky.  ■  Dooa 

not  Hash. 


LuliruMtin^  nil.  4.J  p.  ct,;  coke  and  los.s.  l>ti,37  p.  ct.  . 

KiTiis.  11.  .      1)  ,  sp.it.;  iK'Ut  rtil  oil.  ;i.>.;r-^  H  .  2(i  p. 
(  I  .  ;<i  r  H  ,  10  p.  ct.;  Xl"  U..      p.  ct.  Rcsidtiinn 
1   Miiimink' considfrHblc  paralliii.9  p.  ct. 

K'  rn^.-tic,  1 1  .sp.  ct.;  hcrtvv  sipnul  oil. '.l  .'i  n.  ct.;  liRhl 
liiliricatinK  oil,  9  p.  cl.;  heavy  luliricating  oil,  .W.Q 
ct.;^>aranin,  3.4  p.  ct.;  residuum,  7.7  p.  ct,  loss 


nL'n''-i.io° c:  H30°-arto°r  iis 

l.i"  F.  added  on  account  of  altitude  of  Laratnie.Wyo.  [120 
a  i50"-aiO"  C.  aoo  c.  c.  dlstUled  in  10  fmsiions 
30c.  coach. 

a«7"-l84"  C;  »10|*-m8*  C.   13"  P.  WidMl  OO  OO*  131 
count  of  altitude  of  Loramle,  Wyo.  380  &  &  ^o- 
tltled  in  10  tMCtioiu. 

Parafflo3to4pwat.  •80"-14>"C.;  »18l*-a0PC..:..ti38 


107 

I 

I 

108 
100 
110 

111 


113 
lU 

114 


lit 


116 
117 


118 


112.  Am.  Chem.  Jour.,  vol.  22,  p.  4s'>.  F.  C.  Th\oU\  analyst. 

113.  Texas  Univ.  .Min.  .''iirvcv,  Hull.  I.  p.  '^i,  <>  H.  I'.iirn.  analyst. 

114.  Texas  Univ.  Min.  .'^iirvt  v,  Hull  ft.  p.  tk;.  o.  II.  I'alni,  analyst. 

115.  Tcxixs  Univ.  Min.  Surv.-v.  Hull.  !.'> 

llfi,  117.  The  Trihimc,  Ih'c  -.'J.  lyUT.  Suit  Kak.Citv,  Utah. 

118.  IXwn  t  Ev.  niiiK  News,  Salt  Lake  City  I  tali,  Thn:  14.  1007. 

119.  Report  Wvominp  Tor.  fJeologist,  1^'<7,  lx)iiis  D.  Kickctts,  W.  H.  Kent,  analysts. 

120.  121. 123  rr.   I  iiiv  Wvoniinu,  Bull.  0.  I'rof.  E.  E.  Slosson  analyst. 
122.  Wyonung  Mines  and  Minerals,  1904,  Prof.  £.  £.  Slosson,  analyst. 
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MIN£fiAL.  BESUUBCES. 


iino^na  <o§  peirokvanpcm  variouf 


Lowtkm  of  wall. 


oTWi. 


tioa 


l>eptb 
olwaU 
<!••*>. 


Fhjrind  pfopertles. 


Oimvlty. 


WTOMniQ— oootlouBd. 


IS. 
126... 

137 ... 

I 

129  -•• 

I 

130... 
131 

132..., 
IS... 

imL.. 

I  > 

135...! 
137 

138  >  •  * 
141 


•  '    JO  W. 


Convene  CouBtjr: 
DouglM...... 


Do. 


Crook  County : 


Color. 


i 


^802  1  Brow^>isll  pod 

I  I  [iv  tninsmit- 
'  light; 

(lurk  gri'<m  l>v 
roAouted  light. 


.Ml  .  l&T 
.9SI  >  SIO 


Wdl  23l<^  Brlglat  ted  b}  ,Ua*C. 

tmnamltted 


Miiorocroft   Butte  Crudie 

Petroleum 
'  Ca 


i«Lt 


ll64*C 


li«ht;  dark 
by  To- 


Pramont  Conntr:   . 

Lander....:.  1  W»oh»kte   .W»  »>■  '•  l^rwui  .1  by 

uptbag,  I  trnnsmittcd 

light;  greon 
hy  reflwtod 
light. 
Almost  black; 
ivd-brown 
traiwmli 
light. 


i'o{>o    Agi<t,  noar 
Lunder. 

Shoshone  Basin  

Do  

Shoshono  Field  


Do. 
Do. 


77»C 


.300    2i  0 


.w:.  IS.  2 
.tw*o  ,  10,  u 


black;  ) 

Wax*  C 

tted  ^* 


Natrona  county; 
Rotttanoko  BMia 


SoltCiwk   Pa.  Oil  CO. 

tvell*. 


966  I  14.0 

.m  I  11.  Ij 
23.4 


I 


Do. 


Oa  Mountain  dl».  I  Spring  1  1  .910  23.8 

trict.  I  I 

Uinta  {"oiintv: 

Spring  VaUay   Union    Fac.  j  

•    mil.  I 
Ito  do  82U  4a5, 


Black  and  thick. 

•••■•••a 

Blaok. 


Briglit  rad 
tranamltta 
light,  dark 
green  by  «e- 
Bfletadllglit. 

Qiwn.  


aio*c. 


»6«  C 


Bright 


Do. 


.do. 


.810  41.8 


Below  . 
7VC.  I 


136.  UnlF.  Wyoming.  Bull.  3.  Pmf.  E.  E.  sinsson. 
127.  From  I9W«tatlRtU'jil  card.  r.  S.  (5fol.  Survey. 
12f*.  Ki2.  T'nlv.  Wvoniing,  Bull  2,  Trof.  K.  K.  .Slosson. 

12SI.  l  iilv.  Wvoining,  Bull.  2.  i'mf  E.  K.  Slosson.    Muk  thI  Rt  jwunrs  I',  ri.  for  11107. 
\,V).  l.n.  Jour.  Soc.  C  hcni.  liiduRt..  No.  «i.  p.  Kw,  Sir  Ikivi  rinn  RpiIwockI. 

VM.  131.  R«'fH>rt  Wvouilnp  Tor.  lioolojrtft.  1SS(>.  \V\-ii.>r  iiud  llarluiid.  umilysts.  ly<>n<i'  n  l.  i>.-l.ind. 
13S.  Heport  Wyombig  T«r.  Ueologiat,  im,  Wyner  and  iiariaod,  anulysta,  London,  Eui^and. 
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DiftlllBtloQ  by  Engler*! 

od  (by  rolume). 

To  150<»  c.  i  iso^-ax)"  c. 


nwtli- 


B 


!  i 
I  E 

H 


"10.0 


> 


a.oi. 


i 

E 

is ' 

2 

3 


k40.0 


2 

I 


—  <o 

11 


I 


a22. .»«  ,  .  M«5 


40.0 


50.0 


Ml  19 


45.4 


77.62  0.303, 


57.  U 


2-5  1  30-40 


I 


J.  810-  \ 

it  830  r- 


2..=. 

0 

0 


1 1)  0 


17.0 


.807  I  83.0 

\ 


too 


I 


1 


.  I  05,0     .Vi*>    'J-V  0  .10 


,1 


•  To     c. :  h  iM'-aou*  c. 


« 179.2^-3 IS"*  C.  13°  F.  (ulded  on  ai«mat of  mlUtude  jllM 
of  Lunttnio.  Wyo.  4S0.5  gnuw  dlatUM,  which  ■ 
CXmt«l04'<1  30  gmms  of  waU^r.  , 

Oil  MOd  n>tortod  und  oil  dlstillod.         V.  a<lded  jiaS 
OD  aoooimt  of  altitude  of  Laramlo,  Wyo.  •  177.?*- 
297.2"  C. 

"  I  p  to  297°  C:  liiinilng  point,  149°       Vincositv  12B 
h^^fingler  method,  37.7  at  20°  C;  free  ting  point,  | 


(.VoalyBtiiinade  by  VonSchulz  &  Sod,  Denver, Colo.). i127 


liKf  1 1 .  r  <  ( .  n  stltuenta.  ^Mjoilty  IJbS  «(  30*  Bng- 

lur  method. 


{Firv  tnst  .'■.S"  C;  vincositv  by  EngUr  ni'  tho  l.  I3.2!»1' 
at  20°  C.   Lubrtcatiag  oil,  sp.  gr.  0.91O-0.»40,  35  to}  129 
^    40p.ct.;  iwnlBa,3t4>5p.  et.;  ookfl,7tolOp.et.J^ 

.'  Lubricating  oil  52.5  p,  et.,  Munple  8  180 

 -  .  - 

132 


133 


134 


28.0  

19.0!  


24.0 
35.0 


I'Ultricatlng  oil  72^  p.  ot.,  Mople  7. 
Only  ainitirqDaiitity  diatUM;  water  In  Mmple  eo 

that  aaah  point  not  detonniiwd. 
Lubrioatlng oil, ap. gr.  n.<si(Hi.834, 3ip. ct,;  ap. gr. 

0.840-0.844,29  p.  Ct.:  sp.  gr.  0.908,  ZTp.  Ot.  Cole, 

J4p.  ct. 

Lubricating  oil,  «p.  gr.  0.S42-0.847,  19  p.  ct.;  up.  gr. 
0.928-0.985, 45  p.  ct.;  ap.  gr.  0.967, 12.5  p.  ct.  ColKe,  1 
14.5  p.  et.:  toae,  9 1>.  et.  | 

Lubricating  oil,  «p.  gr.  O.Sri4-O.SfiO,  29.80  p.  ct. :  sp.  gr,  ISS 
I    n.m  7.40p.ct.;sp.gr  o«»,'^,n,23p.ct.  Coke,30p.ct. 
PistillatioDS  mAdo  in  vjinr  iis  waT*,  VtiOOldtjr  at  138 
2r  C..  15.74,  Engler  method. 


l.ubricuting  oil,  'f>.'K>  p.  ft.  (  ■>k(',  3.0075  p.  ft.;  ash,  ,137 

I'  1 4>^  p.  ct. :  joss,  6.481(1  p.  ct . 
■•.W-307°  C.   Flash,  104°  C;  fractionated  Into  20  138 

portlone. 

140 


4K.  0    !^  ^iil  oil,  8  p.  Ct. :  lal>rleatliv  oO.  93  p.et.;  p«i«An, 

.      17p.  ct. 

46.0   l.iitirii-.it.n^'  (  il,  42  p- ' t.  coke,  1.8 p. ct.:  loss,  2  p. ct. 

i     Sflmplf  tak^  Juiie  29,  1902,  from  car  loaded  Jan. 


20-;i0, 


f 


136.  I'nlv 

137.  Mfnr 

l.^^.  ;'tii\ 

1  r.uli. 
iVi  ISllll. 
141.  Bull. 


.1  aiMO     ...    i  .,rHlUii.  10-20  p.  Ct.    Fraction,  77M30*  C,  sp.  gr. 

:  I  (1.73:1 :  130°-170'>C.,9p.  gr.  0.7.^4:  170^-a(»»C.,^.gr.  I 

'  '     U.7S0;  200''-259<>  C,  sp.  gr.  0.S04.  ' 

.  Wyoming,  Bull.  1,  Prof.  K.  E.  Slos.<«on. 

ra!  I{ps.'iirce.s  V.  S.  for  IWM.  analysis  iiy  Prof.  Wilbur  ('.  Knight.  WyominR, 
Wyi>tninp.  liiill.  4,  Prof.  E.  K.  .'^losfon. 

r.  s  <Mm|.  Survi'V  No.       analysis  by  Theo.  Price  it  Son,  Sun  Francisco,  »-al. 
1'.    ('.cs.|.  Survey  No.      c.  \\ .  Gray,  analyst. 
U .  jS.  Oeol.  Survey  No.       p.  .ijj. 


141 
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MIKEBAL.  B£SOUBOEB. 

AnoHjftet  qf  petroleumfrom  vmioui 


o 

Z  « 
•3  o 

1.1 


1« 

143  ... 

144... 

145... 

14«... 
147  .  . 

14JS., 


Pbysfcal  properties. 


Qruvlty. 


Location  ol  well. 


01  w«u-  ^fert). 


ISC 


151  .. 


1S8 
154 

l.V. 
lot. 
157 

1.SS 


150 

ij. 
K.l 


m. 


wyoMiNi;  -continiifHl. 
Uinta  County— Con. 


'a' 

Do. 


3 


Do. 
Do. 


I  ni-  n  Pac.    At 650  a 82.5  7 
\v"II.  (eet.  ' 

sand. 

I'ltlaburg-ijult  ;  .810  4ZS 

Lake  oil 

well.  1 
 :  .syjs 


.8176 


Canardlttilot  

Twin  Cieak  district. 

WMton  County; 

NowcMttot,..  


spring. 
 do. 


.824 
.«S5 


Spring 
B.  A 
Rwj. 


A  m  eric  an 


38. 1 
41.2 


2i. 


19.7 


Do  '  Middle  spring. 


.920 


.016 


Do. 


CAufomu. 


Coluaa  County. 

Do  


Kagieopriug  tflt>i» 


22.: 


Do  

Do  

Contra  Costji  C<junty.  

Fnwno  County :  { 

CoaUoRa  I  Tiiiikiiverage, . 

Oil  city. 


.895  i  37.7 

.8257  39.  tf 
.9635  12.3 

.9834  14;.8 
.M3o  15.3 
.9607  14.8 

.SGtis!  33.4 


Do.....  !  Tankave 

I  topaimdflS 


Do. 
Do. 


l>o. 

Do. 


ri|)(vliiie«vor- 

age ,  O  r  tt 
crude. 


.9286  20.6^ 
.0821  aD;3i 


.So37.  ^0 
.ftaS  I  3131 


Odor. 

Flash  point. 

1 

a 
«> 

m 

0 

a 

19*  C 

Below 

15.S»C. 

Bolotr 

19»C. 

BkMdE  

 do  

14l"C. 

Rod-brown  by 

tmmuitted 
Ugtat.  dark 
green  by  re- 
flected light, 
onuqiie  and 
v"m-ou». 
Uod-brown  by 
trausmlttod 

lie«l-bnu\  ii  by 
transitu  1 1 
light,  <ii>aque 
Ji'i  l  viscous. 

UcHi-lirown  by 
t  r;insinlttud 
light,  opaquo 
and  vtacous* 

Dark  browOf 
opaque. 

136"  C, 

131°  C 

122°  C 

*    *  * 

!  1 

1  i 

IC  Bull.  V  R.  <]«>l,  Survf>y  No.  28-^  Loiitiii  Falkenau,  andlynt.  San  Fnnoltoo,  Cel. 

143.  BuU.  U.  8.  Oeol.  Siirv«>y  No.  2K5,  C.  F.  MaMry,  Ckvoland,  Ohio,  aaalyit. 

144.  Mtoeral  R«ourw.«  r  s.  f,ir  r.w,  Dr  K.  Sidatne,  annlyat. 

14%.  MinernI  Kpsonrc-^  r  s  tnr  vmt2.  Wilhurc.  KnlRlit,  State  geologist,  Wyeoriag. , 

J  1  r.  t  niv.  W  vunimn,  liiiii. I'ldi,  K.  I-:.  Sloaann, analyst. 
M'^i'-i  Cttiv.  u  \ Kiiniik-.  litiii.  :>.  I'rnf.  K  K. Slouon, analyst. 
kSi.  Jour.  Am.  Cbem.  Soc^,  IttOl,  D.  Woodman. 
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'partn  of  the  United  SUUet — ('oDtinucd. 


DtotUlation  by  Knglor'n 
od  (by" volume). 


To        ('.   l.'A>'-300*C.,  i 


^1 

3 

O 


E 


i 


<0 


6  il 


i 


21. 3 


27.  Oi, 


717t> 


a.m7 


25.6 


a  802 


t 


3 


8 


1 


RMiiAriai. 


4gi5 


an.o  I  aoci... 


143 


a  i«<>-i5o»  c. : »  uo'-ass*  c.  2S5*-«7*  a,  27.1  p.  ct : 
sp.  gr.  U.N30:  bftnmttious  tolublc,  1  p.  ot.;  osrbon 

and  ash,  l  p.  ct. 
•  ISO^-aK"  c.  aos^-iV)"  v..  ui.4  p.  ct.-,  MmUBn,  6.2  lis 
p.  ct.:  ronidiio,  7.2  p.  ct.   oil  lM>ginj)  to  oinck  at  i 
MO'  C.  I 
il.i  ,   Signal  oil,  7  p.  ct.;  lubricating  oil,  40.5  p.  Pt  144 


Sample  taken  at  Or.<<t  Htrike,  fractional  distillations  14fi 
10  parts:  77°-l.TO*  (*.,  130"  170*  V.,  17*)° -200°  C,  i 

:ItO°  ,^70"  C,  S70"-380*  0.,  SKF-W  C.  Panllln,  i 

10-1.'>  p  vt. 

.1  FriM'/iti^' p<'i"'t,  (I  ('.    277'='-.^'>7°r.,  41.91'.  <■(,:  >i'.Kr.  ilM 
I    u.8*jfi,('<ilor  dark  r«Hl;  .W-372'' «'.,  :ts.l  [1. 1  t  Np.gr. 
0.887.  color  opaque. 

00.  j  277''-a44°C.,Mp.ct,;  ap.gr.  0.881;  flash  point,  (12°  C. ;  147 

bninlng  point,  07"  C.  i 


,10 


Frjir  iinnallv  distilled  into  l<i  portions:  107"  -'>.7   f  ,  14S 

-v,7  (ly^  v.,  aw-SiS"  c,  ;j.V)'--a72''  c,  ■^rjr-jxr  v., 
:i<V'  >n  ( 3B»*^^  C.,  m^-W  C.  Contain* 
paralliu. 


FnwtianaUr  distilled  Into  lo  portiona:  m"-^"  C,  14» 

3aaf-auf*  c.,  sw-^bsp  c,  ass'-asr'  c,  atsr-v*'  c„  I 

374»-878»  C,  375*-887»  C,  387*-«7»»  C,  87»»-3W»  C,  I 

382^-352*  r.  Contain*  paraffln. 
Fractionally  dialllted:  lir'-27r'C..277°-«?7''C.,32r'-  .}S0 

382"<aM*>  C.  CoDtalM  paraffin. 

BornlDf  point,  US*  C    Fractionally  di8tilled  20  m 
portion*.  »p.  gr.  <if  first  H  fractions  as  lollow-s; 
0.8tW,  O.S74.  O.SHl,  O.SSX,  O.Nir.',  0.M»7   0.MJ7,  0.897; 

color  tigbt  yeiiow.  Vlaooilty  by  Kngler  method 
at  IfiaS  C.|  2B<43. 


.730  4(>.o 


.^>.o 


IM   Luiiricuting  oil,  40  p.  ct.;  reaiduiiui,  10  p.  ct  


0.0    Ir,.25  .id It; 


ft)    0.  i*), 


Tt. 
0 

8.7 
(•) 

(•) 

(»■) 


S2.6 

32.6 


.1  21.  (i    .  ^vVL'i  >  I 

.jalSi.U    M.U 

.r«<M.5    42.  H 

1  I 
r 


21.0 


;iriip 


xmtiilned  .  liKl^'iMsampleB).   SampleAoot  IM 


152 
1^ 


17.0 


.fl»  143.6    .««72    23  S 

.800  "44.2    .S4s.'S    Si. 'J 


18.34 
22.7 


siMM-ilic  enough  tr>  <iuotc, 

:{(Ki^  -.in]"  v.,  3  n.  ct.  Sittni'i'  oiitalnad  alu4gR. 
a  m^  -ZiO"  t.   MaunM^ne  No.  u:.m  IM 

'lav-aaocc  lis? 


159 

160 
101 


(lasollnc,  2..1  p.  ct.;  engine  dl.stlllHte,  22.3  p.  ct.;  1.t8 
kerosone.  'js.w  p.  ct.;  stove  oil,  10. .'1  p.  ct.;  ga.-*  oil, 
It.rin.  ct.   n 'J  <:  mp«Tnture  not  given. 

clasofine,  bcjizinc,  and  dUtillatet  12.38  p.  cl.;  kero- 
sene and  atove  011,3030  p.ct.  a  Tempeiatura  not 
given. 

Gasoline  and  l)enaine,a  JO  p.  ct.;  ketoaanoaod  stove 
oil,  13.3.5  p.  ot.  a  Tfmperotura  not  given. 

Engine  distillate,  4.34  p.  ct.;  kerosene,  41.3  p.  ot; 
sTemperatura  not  given. 


3it»»-350°  C,  12  p  ct  .  sp.  gr.  0.909!.. 
o  150°  JoO"  C;  2oO=  :i2ri='  ('.,  pj  p.  ct., 


hp.  gr.  O.'Jl  1 


103 

I.Li 


L53,  l.i7,  1<rt  |71.  Jour.  Am.  Chern.  tioc.  vol.  26,  p.  em,  Edmoud  0'>ieill,  University  oi  CalKunilii, 
154.  Ciiliforriia  Slate  MIn.  Itur.,  Hull.  1<»,  toy  M.  Ln  Watta. 

155-  (  itIifuruiH  State  Min.  Hur..  Bull.  11*. 

15>>  Mi!u  riii  KeM)urces  U.  s.  for  VMti.  p.  iTs.  i'aul  W.  Pnitanuin» analyst. 

Job  11  1   <  lilifornla  .*>t:it«' Min.  Bur    Bull.  31. 

162.  t':ilHnrii.;t  State  Mill.  F.iir.    Mm. I, 

163.  Calitoriua  SUte  Miu.  Bur.,  Aunuai  Bept.  1»<4,  p.  3^ 
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MINEKAL  BE80UBCES. 

* 

Analyses  0/  petroleum  jroni  various 


i 

m 


6 

I 


Loeattonof  waU. 


PhjaioBl  propartiM. 


oiweli. 


164. 

m. 

166. 
167 

lf>« 

)t'f> 
1:0 
1:1 
17J 

m. 

174. 
176. 

m. 

177 
178 
179 
180 
181 


182  .. 

1K5  .. 

I 

18G. 
187. 

m. 
Ma. 

190. 

I 

1!>1  . 
102. 

I 

. 


Freano  County-'-Con. 

I  Conhngs   

Do  


<;  r:i\  it y 

noi>th 

of  wi-n 

» 

• 

c 

I 
00 

Do. 
Do. 

J)... 
J>n. 

hn. 

Do 

Do. 
Do. 

Do 

D.J 

i>ri 
Do 

)).> 
Do 


M  .K.&T.OU 

Co. 


Color. 


i  11.7... 
.MO  16.0... 


ruin     1 1  r  I  tiLj 

CoAlliiga. 


874  '  13.7 


.  T'-i'"   

,         17  :  '|m  ^ ,  . 


1 


M<1  Ltd. 

No.  11.  CaU- 
forolA  Oil- 
field, Ltd. 

R.  C.  Dftker 
well. 

Blue  Oooae 
No..'*  HoniR 
Of!  (  o 

Well  14,  1  •'1 
8..  R.M  1: 

21,  T  jM 
K  14  !■:. 
I';;.!-  Iiin'.  J'. 

1:,  1-1  1:. 
\\  i  ll,  '-I  T  '  I 

Jiis    1:  1  ■,  K. 
Weil,  sec  .ill.  . 
T.19S.,R.15 

r  1 

Till,-.    -.-I    jx.  .■ 

r     ^   u.  i 

I.".  !■:  \ 

T.iii.  r.'AK 
T,  i-i        U,  I 


i.U'J.)  . ills*.!,  u  - 
1.125  .  868  I  3l.». 


son  .9750  13.5. 

I 

I.3S0  .8.'O0  34.1. 


12.4  . 


,  ■H.lnl  1,',.  7  - 

.'X.:^  10,4. 

"l-  J  1:  H  . 

.iMlo  IS.7  . 

I  I 


.<t247|  21.4 


.jtno  4.S  .0  '. 


I 


I     16  E. 

.Miiii.lp  <Hslrkt           Woll,  w.  2ii  W9l  lA.O 

r  Is  S  ,  R. 
■     13E.  ,11 

VHllflHtns  OlAt  rict . .  I  Spring           -  '.315  Si  rt 

Do                   well.:  975  13-6, 

Ofirity-<'oiilhig».  .1  Ttintr avertteo   '  x\.9 

Do  '  snrt  -Vtit 

Do    fvm  io.  1 , 


Twefitv-elRhl  Oil 
Do  


a 


IS»  c. 

Below 
15"  C. 

Above 
70°  r. 

ttcdow 
16°  C, 


.mi'^  l^.'   

. tfj II  22, ft  Dji rk  h rown . . . 


0 


■11*°  C. 


I 


SoiilhwMtrtiMrfc't    iHT2  IT  8 


164.  rulifoniiii  Stiiti'  Min.  Hiir.,  Anmul  licpt.,  l.st>4,  n.  352. 
U^'t.  U.  .s.  Ceo;  .Siirvi-y,  from  ciinl  P  imrting prmluction,  VM, 
Idit.  .Nfincrnl  Ui-voiinv.-;  1".  S.  for  IS^iT. 
li>7.  Culifornia  Min.  Hiir  .  p  <k> 

liiS.  MiiiLTiil  lii  :«Mim'.N  r.  a.  for  iv.t>i,  Dr.  Frodi  ric  tSHlutlu>,  aiiulyst. 
173.  Am.  Cimtk.  Jour.,  vol.  19,  p.  Mtt,  Ctuw.  F.  ICatNtry. 
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kMl  (  N>  •.  oliUlU'}. 

  I   i  ? 


4     »  X  i 


I 


0 

-0 

0 


I 


M 

s 


u. 


H.5 


47-«  


I 


9L5 
8&6 


3 
1 


MUiO  I  'bdXO 

f»?l  H?^T 

-  "   .  ,f    .  .  _  .  . 

1. 1    , ,  ,  "1.-:  1 

XJ.     0.  T'^'il*  .'.7.  V.  .  ^ J 


H2  .7917  a8.» 


^1 

0 
0 
0 
0 
0 


...  ,'  tt?,  7 


.8473 


96.7 

1.1  II 

:t;  :i 
n  7 

i|   1  K  1 

0  -I 

I'. 

4 

1  1.11 

iM.2 

45 

•  Up  to  330"  C      164 

m 
m 


Heavy  fuel  oU  ,  10  to  13  p.  et. 

auptosao*  r  


f"   i-irC;  6  14r-27.T' r.    J;.'v..|iiii;;i  jui.rd»*phjill. 

■1  i.'^i-  ■Wii'''  ('.;  2!0'  il.  to  ji-V'^i  '-t.  1^  p  i!t 


m 


i.i.r,  1^  p,  iM  

alUf  -A^C-,  350"  C  tOhM'hn.t.  J4.6p.  ct  iTii 

o  lfiO"-3«r  C;  .ISO'  r.  lo  asi  in  i ,  St.fiOp.  «t   1  :i 

f  I,;;]!  ;;.v(iMi,    (^'Iw-.  r:ir'''-ll  ]■_  i:  •.  ■  1    l^'l' 1 1  .  1,.' 

iisff  i-r  ;  It' 'riii:ii  iil's"rjin'in. 'I  hT  |i  i  t 
CtUonilc  v»lue  per  c  c,  VJJb.   \iaoo»>ty  by  Ke4-  il73 
wood  Tlaoomflter,  173  Bt  IIP     37  at  fU^  C.  I 


37.5  .38 


\         1  r  by  Had  wood  Il74 


■..In 


1  , 


«0 


a,  if 


tt€  .7701 
LO,. 


.ma 

.M73 
.83.VI 

.Hid 


M.2 

99.5 
81.7 
M5.0 

74.0 

U 

21.0 


:i  ..V     \  i-:  'I'-it  \  '•>   Ul'ih^  \  IM  (M1.f1i-'  h 


I 


I 


VbeoiQdt«r,  28.A«t  15*  C.,  2.55at  tO'  C. 
34. R  •  l50*-270»C,;*boTOj70*r..<lMp.ct,, 

27. 9  a  W-ZTO"  C.:  «bOV«  W  C,  64.5  p.  Ct  |i 

21. 7'  a  tSfJ^-m'  C:  Above  270*  C,  70  p.  ct  I7» 

« ISa»-270*'  C;  above 270«  C.  Still  p.  ct  180 


177 
,17B 


20.1 

22. 1 


I  I 


a  lSO»-270»  v.;  Above  aw»  C,  02.4  p.  ct. 


 .181 

I 
I 

2  a  m''-'Z»tr^  v.:  «hov«  270"  f..  ,S4  p.  ol  1H2 


10.7  .756^ 


11.  i 
Slit 

a&a 

10 

0 


1  I  I  I    1.1    .  ,vv^ 

:r.  ^  .H13 

27  .  il  \  

050.0   


alSlO 
026.0 

aid  r» 


S2.8 
21.0 
2Z0 

81.0 

GR.0 

V>  (1 


Tr.     •lW-270' t:.;  ahovw  270°  C.  21  p.  ct.  

  1 1  .^i>'»-270»  ( • . ;  Htx>ve  270»  f  • . ,  l«  p.  rt .   A  tpbalt  nona. 

It.  II,  u  i.«i(r  -:.'7(i^ ufiove  Ziu  C.  d.  .9  p.  n  

lovB  270"  C,  35.0  p.  Pt  


21- :i 


in 

184 

185 


.817 


I  I        lovB  270"  r.,  35.0  p.  Pt  180 

I  [  'M  :!.M   (•   W 

-i'iiji-  li.|'iid   l.v< 

t)      • !:.»;/  .7<j-  <;  

'  l»t°-270"  C;  Above  270"  C,  23  p.  ct.:  nitrogen,  0.003  [190 
p.  ct.  ' 

aO.O  a  150°  270"  r     :iPMVi-  J-n<' 

nif r'"'."**''  II  -11  1  |i  rt 

I'lU'l'v  111- 1  ruKK'tit .         inl  ni  i  iit  n  •jfcii.  I 

O302p  ct. 

V  0  „  1  V)''->T<t°  r  :  ..iVk.v*.  27(r  C,  U)  p.  ct.         nl  Ifs"  C,  193 

i.il  r.  yi  ■  j',  ft.  I 


C,  61  p.  ct.  on  St  19*  C  ,191 


17.^  Callfomis  Stato  Min.  Bur.,  Bull.  31,  IT.  X.  Cnopfr,  chrmist. 
174-176.  riillfornla  .'^tjite  Mln.  Bur.,  Bull.  31.  11.  N.  Cooper,  phoinliit. 
177        riillfornlM  SI  .ti-  .Mlii  Bur.,  Bull.  31.  F'.  W.  Frutzman. 
1^7  ('alifnrniii  Stiit<<  Mln.  Bur,  Bull.  3,  p.  <«()  (bil>omtoiy  aiialrd«>. 
18.S.  CaUlornlH  ^trite  Min.  bur..  Bull.  31.  P.  182. 

18V-198.  Vlnenl  Keaniinns,  U.  8.,  for  1903.  aiutlyala  by  Paul  W.  Pnttxraaii. 
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HINEEAL  BE60XTBCE8. 

Anaiyaes  oj  pctroUum  /roni  variouM 


to 


m 

O 

d 

S5 


UMfttlon  of  wieO. 


T^MltiM  t  Ion 

orw5i. 


IM, 

1!».'>  . 
I'M 

lus 

xw, 
am 


2(n 

204 

ao6, 

20G  , 
207 

am. 

309 

210, 

21 1 

212I. 
2i6  . 
2h' 
215 

211! 

217 

2IS  , 
219, 
230 
221 
222  . 

m. 


104- 

i\n 
207. 


I  Al,U"0(t\"l  A  CDlltllUlfll. 

Fresiiu  Couuty— Con. 
8outhv«Bi(|iatrlot. 


Frip«iM>,  San  Benito, 

It.i   

I N  

IluuiboltU  Luuiiiy  

Do  


Do 
Do. 


Do  

Hn  .... 
Mat  Ink,, 


Kern  CouBty: 
Kftm  River. 


Dd. 
Do. 
Do. 


of  Wl'll 


Pli7«(««l  propaittM. 


Gravity. 


.  <t,  18.1 


\\y\].  Mr.:^  J-, 

\r.*>..  \{  v.. 

I).^    J'lii. 

i>u  ,..    U ma r  4,  A 8*10- 

ciatod  Oil 


. 'x.Vi  ■J4  7 

.915  210 
0$U»  17.1 


.8073 
.9014 


23.0 

2&g 


Black. 


.  TV.  I  4S  ?. 
.Hlti3  41.6 


.9«2 

.M22 

.H972 


1&5 

10.4 

14.0 


Do. 


Do  

Do  

Do.  

F>o.  

Mtdwny .... 
Do, . .  . 
Do  


To. 

\V(  j)  r,>"  King 

T.I  l;k 


8S0 


.  'MAI,  lb.  7 


.9792|  laO 

.m'K)  1.1.0 


N  1; 


.0073!  I4u7 
.9l&'<  1.'>.0 

.flCKlj  20.2 

,9m  lao 

.<ISI7  17.  I 


N..  it.  23  ti.  I 

McKlUrfek  1  948o!  17.7 


Do. 


.0G5O  15.1 


D«.   '  «3«f)  10.0 

Do  '  9055  15.  fl 

Do   I'll-  I 

Do  


T  .01  s. 
:i  1;, 

Well,     V  : 

T  :^  s  !: 


.9049  I&) 


Yellow  

lui-c.   

 <Jo  

109»C. 
4I«C 

Yellow  

B<>low 
10  C. 
17*  C 

204.40 

C. 

A  bu  ve 
70"  C. 

Above 

70'  r. 

lilm'k   L_ 

 do   

1 

BIsck  brown  . . . 

71*  r. 

i 

1 

niack  '  '  

 do  !  

1  ■ 

 i 

1 

1 
1 

1 

1 

lor.  M'noriil  Kt"^<Mir(v<.  V.  S.,  for         unulv-irH  l>v  I'niil  W.  Prutzman. 
JK.  Tour.  Am.  C'hom.  Soc.,  vol.  2o  )■      •  f  :  O'Nrlll,  UnlV.  CtoUfoRliB. 

2(>.<.  Jour.  .Via.  <'h»'!Ti  H«>('..  vol.      p.  tiUH.  K«lrnoii<i  O'Ni-ill. 

207-J(«.  21".  2IK,  I  ilLrnrniii  .Slutc  Min.  Hiir.  Hull,  .U.  l':iul  W.  PrutnnMl, Cbomict. 
C^Kumia  Stuto  .Mtri.  Hur..  Bull.  i».  Thos.  Trkv  &  tiun,  tuiiUystfl. 
('ulUoniia  SUM  Mlo.  Bur..  Bull.  31,  uudyst  not  glvfin. 
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porta  pfOie  UniUd  5fa<ei^-<}oiitinued. 


DIstfllAtton  by  Eu^kiT  vmetb- 
04  (by  voliuiM). 


To  IMP  C. 


4 

I 

i" 


5,  ^ 


t 


0  : 

8.0- 
30.0 
ILO 


I&7 


n7.  0 

0^1. 0 

■S1.0 

■10.101 

015.7 

«47.5 


020.8 
<«8.3 


28.8  a  7M7  042.0 


«  «  •  «  « 


20.2 


1.0 


ID,  11 


a  7977 


98.0 

61.0 

5B.0 

88.801 

843 

fi2.« 
52.5 


3a7 

aa.2 

20.fi 


31.0 

16.0 
£.0 
22.0 
2d.fi 
A.9 

31(.  4 
7.6 


4.7 

S.0 


0  M0°-270»  C;  above  270^  C  „  7i  p.  et.  OU  at  W  C, 
nltrosen,  0.37&  p.  et. 

«1W-WC.:  abov«270°C.,  4£p.ct  

•  in«-2TO<'  C:  Abow  270"  C,  «0  p.  ot  

« iao*-2?0"  C;  »b<»W  2ro»  C.,  Wp.  «t  

•  lI»°-270'  C;  280»-aJIV>  C,  0.00 p.  ct  

1  mf  -^lW  C  •  SW^-MO"  C,  as.10  p.  ct.  Vlaco«ttr  at 
1.'    r,- ;!  I  KTijrliT method). 

I :* <       (■  :  ::if'-my  c, 22.90 p. ct. 

'il.'.d'  ivr  <-■..  iv*'"  .VaP  r..  r..2n  i>.  ct.  Hydroe«n, 
l.'.n:-!  ]i  I  t. .  i-;iri'nn.  v^i.f.-.^  [,  <■(.  \'i-n-.slty  »t  15.6* 
f,.  I..".:,  Mt  v">-  <'..  1  (T.  iKii^'lvr  Tn.'thoih- 

«liO"'  ■yA)'"  <\.        :i:.<>  c.       |\  ct.    \  i;^'o.sitv  at 

15.5*  C,  1  I.  Ill  •vV-  r  .  (I.'C,  iKiiKlrr  im  •!  lioil : .' 
al50*-2fjO°  C:  2"iO^  ,r,if  C.  17    i.,  rt.    \-i.^rnHlv  at 

1'  .  (  I  17  at  C,  0.W6  I Engier  method), 
al  l)'  .'71)  <  :  ui>uve270"C..aOp.et.  Aspbflit none. 

Miiiiiiifiir'  No, 


rt. 


|{iin  williout  nirr  rruckinjj  in  .st««iUI  alill; 

1 1  n  >' i'.K  t  .J  \  iiririi.    <i  I  f-rnj>»'riit  iin'  imt  ^'IVIBIU 

At'ov.'  -'7'!-  C,  I.".,*  p,  <■(.,  .xj>.  gr.  ti.!>^NI  


.fi«26 


.  028.99 
.  oll.O 

:!.0  ■■T2l,d 

0   ' 

0  .....  •'■"1- 7 
0      .....  "-'t. 

I'r  'I 

I 

l.o 

 ,--ii.o 

«11.0 


J.7.  0 
79. 8 


77.5 


.8508 


02.1 
71  01 

«9.0 

:':  '1 


K^.O 


89.0 


0.H 


.ftr. 


,viiovi.  .70  ('.,  til,  I  p.  ri ,.     \^r.  ly.n  u. 


Ill-' 

21.4 


31.1 

3&7 
31,0 

21. 2r 
.612  a'>.o  j 

.m7 

.'1,  !■ 

.50o  26.0 


'J  ' i\:  11:.'. \.'  :'7'r  (■  ,  '.7  ,'  p,  <■!  .,       ^t.  ii.';e-,c>. 

Culorte  value  per  c.  c. ,  ^?,'*vt    :iiMi't',  lo  !i,.i])h(ili .  .^I'iS 

p.  ct.   Viscosity  Hi  LV.v  c,  ..vor 

1,800  (Redwood  vliiconM^t«'r  uw^ii) 
300*  C.  to  MphaJt.  44.4  p.  ct.    Viscosity  at  85"  C, 

410:  at  15'  C,  ov«r  1,800  (Redwood  viwometar 

uaed). 

Btill  ran  in  usual  manner  In  making  aapbalt  and 

dlBtiUatti.  a  T«mp«ratuf«  not  glv«a. 

a  150^  3.W  C;  XW  C.  to  asphftlt,  27.2  p. ct.    B.  t.  n., 
18.342. 

a  1  :^  .XSO"  C. :  350*  C.  to  a«ph«lt ,  45*.  1 3  p.  rt.    B.  t,  u. . 

!rt  47!.  Vlsco«lty  at  15.6^  r..  274.-%:  ftt  M°  C.  %M. 
o  1  ,>i    _'7ii  (  .:  ,iIhim-_'7m  i  ■.,'.)  ji.  ct,    M.iurui'n.' Ni.. 

||  ,i  1 1      <  )il  ;,l  r,  ■  <  ■,,  [lit  ri.Kcri,  IM.I)  p.  ct. 
'  l.'ii)    J70"  f,;        '  (    I.i  iistiliiilt  ,".ap,  (  t.    Dil  III 

I '    nilrospm,  :v7i  p.  i  t. 
.vi'-.w  ->Tiv  r..  1,1 p.  I'l.,  ..^p.     (i.'iiikK.   ■>  i.-i^r'-v^o^C". 


711      r  ,    I.  .  LlSpfj;lU  ,       1.  J  [. 


t . 


"11.4  I  ^Ui-i,   i-vs.  o 


2IK9 


"  l,'(i    01  f  :         (",  t(' .isjihiilt.  i".,^:;  p.  ■  t.  Ilydr.i- 

M  ,  1  I  ,  r.  p.  r'T .  ,  cirl-iili  ^t..l  !>■,  [I.  ,'t       !v  f .  It,,  l.V  I'C,".. 

Mr.i'-,:,'ii  I-  :  :ro  r,  \o  us;. |-.:ilt ,.'..'!. i^i  v.rt,  U.t.i:.. 

1  ^,^7■l,,■.. 

■1  I  'll  J"i>  ('.:  270  <',  tn  H'iptuilf  ,".i.p,ct.  \fur:riir!i.' 
N'  ■  II    17.    <  Ml  ,it  !-i   C. ,  r.ii  niu'ni  n    ic  i.i  . 

"l  "ii  .'7':  '('.:  :i  I'  .'7d-  (  ■  .  r',.t  p.  ct  .  M;iH:ili  IH'  Vm. 
(,>.',.  \il  rn^'.ri.  ii.."!  jj,  i.t.  '  ai'Ciiri  !i  tip  In  Muln  r;.- 
aiKi  U'u«l!Xia;.  (..St*;  .Vuj.  Clii'iii.  Juur..  vul.  J^,  u.  J.'>o.; 

•  150»-270»  C;  above  270»  C,  £9  p.  ct.  


o  iSir  ^TO"  C;  above  270«  C,  57.4  a. 


194 

1«6 

196 
107 
198 

m 

200 
201 


202 
208 
204 

I20R 

I 

,iJ07 

|2fl8 

iOO 
210 

211 

213 

213 

214 

.an 
ji'i 

.|223 

r 


210-212.  r.alifomift  .Stitto  Min.  Uiir.  Bull.       H.  N.  Cooper,  chomist 

213,  214.  219  ^.>n.  .Tour  .\in  (  h.-m  t^w..  vol.       Edmond  O'.Nc-ill,  I  nlv.  California. 

215,  21f..  Minora!  Ursotinvs  I  .  S.  for  V.m.  p  177.  Paul  W.  Pruticnuui,  analyil. 

221.  'iZL  Mim!ral  R4'»uimx<s  C.  a.  for  laoi.  Paul  \V.  Prutzmao. 

228,224.  C^lfomJft  Stafa  Min.  Bur.  BuU.  31,  Pkul  W.  Prutzman,  ebemlat. 
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HIKBBAL  BE80UB0E8. 

AnalyHcs  oj  pdroUum  from  various 


22S. 


2Mi. 
237. 


238.. 
229|.. 

Zi\  . 
'£Si.. 

283.. 

234' 

2:1;  .  . 

239... 
24a... 

24l|... 


•245 

240 


2M, 


2.56 


Loeatikm  of  unJI. 


I 


Pbyiical  pvopwtiM. 


OravltT. 


itiou 


'  ALIKOHMA     null  illUWi 

McKlitriek  


Do. 
Do. 


Do. 
Do. 


Sunset. , 


Tank,  sec.  aoi» 
T.  30  8..  R. 
22  E. 

W«H  

Well  5.  South- 
ern VeuAftc 
Oil  Co. 

Bbamrock  3, 

Oil  Co, 

Well  of  lu- 
dunaOllCo. 


(.(  Wi  ll 


i 


Ijo   No  1,  \\  I  Ni- 

(Tii   M 1 1  i«r- 

llls  c, 

Po   N>'     !.  M.'- 

:ru-i|;i  Oil 
Co. 

I  )n  ....   1  '1 1)1'  li  1  n' 

!>..    '.ill'.    .  . 

1>M.,  ,   N. >.:.',  ^'rn-:[- 

I'M   . 

1>.I    


Do. 


Do. 
Do. 


Shallow  well 


N 
I.. 


.1.  <I  I  

:  1  'ift  City . . . :  r«rk  stma. 

 do...... 

 do...... 

 do  

 do  

_  <lo  ^ 


1 ), 


L...,  A; 


Ctly. 

Do 


 , , .  ,       M  .1 1I  :i  I.  1 1  ,\  ■  '  i 

I  Ftpld,  LoH  I  I  ■■-  ■A- 

VHs'.        I     hf   V  I  'l- 
I  ki?r. 

Do   N'o,  10,  Dftvis 

&  UarrLoon. 


soo 

1,377 

900' 


.9425 


.SOSO 


18.  W 


19.0 
18.5 


19.0 


,9747)  13.6 


■i7i.'.  in 


I. INKl 


7B0 


12.2 
.981^  12.6 


1  1  0 

.  1:.:-; 

.'171 


1. 00 
.9003 

.ft2«7 
.97H4 


ft  9  


21.1 

I 

l:i.l  ... 


.do. 


14..'. 

II.. H. 


UkI 

,  991  r, 


.  . . .  I  . 14,.; 

l.^J.T  ,9fi90  14.4. 

I  I 
1,27.7  .0774  n.2 

\  1 


♦J 

i 


32*  C. 


Above  I. 
70*  C! 


Above 
70' C. 


44»C. 


Above  !. 

70°  C.  j 

Al>ovc 
'  70*  C. 


225. 

2*27 

240, 


2Cfi.  2.34,  2:'.';.  Cfilifonii  I  Rla<<>  Min.  Bur..  Dul.  31.  Paul  W.  Prutsnuill, chlMnlitt. 

fHlifurni.i  .^Mt*!  Miti  Bur.,  Bull.  .Tl.  11.  V.  (  "..[xt.  rlKvnist. 
'.':17.  C'alifoniiii  Stiitf^  Min.  Hur..  Bull,  3  (liiliornlnry  hduI  ■ 
i^J.  Minerttl  Kesuunoj*  U.  S.  lor  JU03,  I'aul  W.  I'rutiuuui,  Htiniv.sl. 
V41.  Jour.  Am.  Cbem.  Sop.,  vol.  25,  Edmood  O'NolU,  Uolwraity  of  CallfORila. 


S 

S 

s 

I 
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part*  qf  the  Ufdted  SUUet — Continued. 


Oil  iby'volumt').  ' 


To  Ifitf*  C.  I  UdT-mf  c 


8 


!.| 

s  s 


.6 
4.9 


4.U 


1 


•33.0  OlMOS 

I 


77.5 


(•) 


4.1 
'4© 


&« 

Tr. 
Tr. 
Tr. 
Tr. 
Tr. 
Tr." 
Tr. 
Tr, 
Ir. 

Tr. 
0 


....  f^i.U 

a77(9|  37,8 

aa.7 


mi7S\ 


13.7 

2.0 
27,4 

43.6 

■■IJ,  n 

■  ij,  :i 
>1  t  ir 

n, 

•iJ  n 

<Jll.i» 


.8830 

,8B8B 

.9669 
,W74 

.8788 


I  A}.  U 

73.3 

87.3 
97.  1 
72,6 

M.4 


a77 


1.08 


.90 


 «17.  2C 

.867*32.0 


.757 


26w2 

fi.0 
21.6 
22.3 
2S.  2 
27.2 
21  >  0 
r.  n 
1 ;  ^1 

l.<i 

0.0 
17. » 


85.  R 
M.0 


7(V24 

a>.  1 


.SHI 


e>7.2 


I 


Rmwrkt. 


2 


27. t>      l.'i(>'  L'TO--  <V.  :i' .<i\ o  ..'7'>-  ( ■  .  1^.''  I',  rt  .  .  .  ,  . 
22.5;  •!        r,  tn  n-i.tiuii    :ij  p  ,  ;,    s  ;M  u-.uy  !'>■  IN-l- 

■       ^^,>,>.l    \  isioii;i'(i'r  ill    I '>  '  <.',,   l,li*l.  lit  (',,  'lA. 

(■j.i'inlh  viilnc  |K  r  I    !■  ,  ■!><) 

I    w  i  ■.  iM      t.T  ;.i  v.  <  ,    333;  Bt  66^  c,  ao.  I 

23.0  .(l«>    (■    t.'  !l^]l^llll[     ■■■'''>  |i    it.     \'.-.<.--if ;.-  liV 

\v,,r„|  \ !-.,  .  ,11  <  i.T  u  k'> '  L.,  ovtr  l,*»uu,  »[.  a^'  C, 
Ih-'    (  ul.  n(i.    \;ilii«  par  c.  C,  10.0B2.    10  p.  Ct. 

w.itcr  i:i  ■  A-  'pic. 

:  ■  iii;'<  r  il  ir<      :ii>l      gIVWI.      PnCaUtiOO*     t«km  l230 
.;^'.i.ji;il  LTat-kiin;. 
<>  TeinmFatura  not  ^ren.  Sample  probably  the 
heaTleat  from  imy  well  in  Cttltfomia. 


238 
227 


29.3 


28.8 
2a6 


.W  C.  to  MphAlt.  aft.4  p.  ct.  Viacosltjr  by  Rod- 
wood  vtwometer  at  1&^  C,  over  1.S0D;  at  86°  V.., 


231 
233 


410. 


233 


32.0' 
24.  0' 


:.'T 

_  .  V.l 

..il> 

L'.'..> 


300°  C.  to  asphalt,  34.S  p.  et.  Viaeoslty  bj  Rod 

wfv».>  ^  i-r,.iu,.(,-r  .•  t  I'*  «•,,  over  1,800;  at  85°  C. 

v2.:,    (  nhiril!!-  V  iiliir  [-■!  f.  r  .  10,173, 

•I  i.'-'  .      ■  V  -':'i  < ■.     p.  ct  

"  ;.'<>  j,ii  ■  I  ■  :  :ri:.>\.     I  <         p.  rt  

I  HfJoW  .iia    t    ,   ''i-h.-.v  J  -ii    I  ..  1  p,  ct  

:  .1  ■  I-  -3S0^  ('..-,■.';>..■•  ,  ■  [    L-i.  0.875   .. 

.  (  1 1  'I  :  .'v  >  .''.'ll  ■  r  .  ;i : r       r  .     ji  rr    <  -  i  ut  17  ■  r 

nil  :  '.i-i  i\.  II  IT.,  |,  I  r. 
.'■1,  II  'I  I. 'I    -'7i  I    r  .  :i  I...VI'  .'7'i    <  ■     ( (  |..  .  r .  ^^lllnll■■lll 
\  :  I.  I  •,  i         I  i:i    t  :i  r  ( 7  .  ml  ri.i:<  II  II.  ,;ii      .  •  , 

2S.'ti  I       741"  c;        sur-  c,  a.m)  p.  ct.,        i .  to  240 
;     1  I    lit,  37.80  p.  ct.  NUrQ|{«a,  0.047.  B.  t.  u„  ^ 

I    '    7  -1    r     s-i    iSOP  C.  17.24  p,  cl,;  3a0»  C,  to  241 

:i  -[:    :ilr  ,  -i,7'-^  I  ■    '  '  ' 
[  M     i'l-'''.    .;i       11  !].>  _'i'  Tin;  :  "I     7^11     (    ,   !■  'I  ;..   i  1 .  [^42 
.1.!     1  17  ■■  M  ,     7.11    I    ,    I"  I    A'li    r  ,  s  |i   .1  I 

i.:r  ii.'O";  7-1    I   .  s  ;..  ,-1 . .  s;i.      .  Ii.'».i-I7. 

I'.'li  ui         i;.!|i'\  1  .".j:;.  .:i7.    77'    «  ..  s  p.  ■  l..  -ji.  j.-r 

o,yti2i,  reiraMiv  i;.'i'  \  iiiin  r  .Ui'ii  ■li.nv 

ing  rnAiittfi  of  i iiiiiiiiiciii  w.ili  lu  t,-.  lL.  m^iIulio:. 
NaOM  iirid  fl^O,,  I 

I 

130^-300"  C.  11.20  p.  et,,  sp.  gt.  0.787;  20O*'2S*  C,  7  243 
p.  Ct..  up.  gr.  0-821.  I 

2ft,  Ol  Pyridine  liaar  nqiiala  3.2  p.  ct  ,  244 

300'-3.»T..3p.Ct  248 

m*-Xi(i'  C  .  71  p.  ct.,  Hp.  gr.  0.fi89  24« 


11.0 


»{,0 

,SS33.  78.4 

-WiSO  77,7  ,, 

.  ViSO  7C.  8   .-WO'-S.W  f .  H  p.  ct„  j»p.'  gr.  0.WW5  247 

,8580  72,8  '..  "   

S441  «.«  ., 

,  Hi'^l2  >C  0  . . 


  m^°  :<^y  r  ,  5  p.  ct..  ap.  gr  OMzi  , . ,  .,248 

  .{od'^l^t)"  I  .  4  p.  ct  240 

  W  37y3'  I*.,      p.  Ct  250 

  W  r  ,  7  p.  ct .  Hp.  gr.  0  8820   2S1 

  Mb' -3SA'  C,  4.^  p.  ct  


.mt)'  vuo 

.8871  82.1 


12.0  I  .!>\>l^ 


28.  .H  \  I  ^ 


IV.  >    \  1-.- 


u  1   -V  IT 

I  - .  ;i^-;,li..  II , 


 2.W 

•Ki  .it  l.r  ,2.'i4 


•11  V  l)V  hi>.]'.v . .. .  :  ■.  l-i  ,  ri..  •.  r  ■  •'. '  r  '  -J'  .i  !7 
. >!»'>*  C'  to  H-  I'll.  H  i  r     < ,  r  ,  ^  , i  ;.■  -  ,.  i  7,' 

<  .il^rir-   ,  litii  m-r  c,  c.,  y,tito.>;  WAltr,     p.  ct, 
242.  I'Pt.  Rev.,  Jan  .'v  ("Iltr..nl  Iti-'hunl'-ni 

24,1.  ('jdlfoniiu  .'<tni.'  MIn.  Mur.,  Is.s7.  Dr.  W  .  1).  .lohnston. cbwmUt. 
244.  (  /(lifoml/i  Stall'  Min  Miir..  Mtill  II.  KHxlcrick  Sjilnthe. 
ai&-253.  CalifDmla  SUte  Mia.  Bur.,  (laboratory  ajudysta). 
254, 25&.  Califonila  State  Mln.  Bur.,  Bull.  31.  II.  K.  Cooper,  ctaenlUt. 
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UIJXNUL  BE0OUBOE8. 

Analyntn  uj  petroleum  from  various 


i 


Ri  jiloil  piwjMrttflSa 


LfOoatloD  of  mlL 


256 

3S7 
2fi6 

261 
2t.2 
263 
264 

265 

266 
267 
268 

260 
270... 

27i[  . . 

272I... 

I 

I 

27a... 

275... 

f 

27tf!.., 
277... 
27SI... 

279 ... 


cALiroBNiA— continued. 

LfOa  Ang<4|pa  County— 
CoQtiDUcd. 
Eiwt  EndFtdd.Loa 
Angelea  City. 


Do, 


Knob  HiU.  hoa  An- 
gelmOty. 

Mi.iait'  VwhK  Los 
A  iigok*  City. 


Do. 


Do. 


AngslM  €ity. 


Do. 


Do  


Lob  Angelra. 


Do .......... 

Do  

NewbAlI  district. 


Do. 

Do. 
Do. 


Do.. 

Do.. 
Do.. 


Solani  mil, 
D»vl»  A 

HoDdonon. 
No.  22,  Coo- 
solldatod 
CnidH  OU  Co 

nuMx'ii  X0.2, 

Los  Angelea 

Kvvv.  Co. 

Nn.   lj,  J,  W. 

iNo.  13,  Park 
Crude  OUCki. 

Nm^   I.   1:.  A. 
(  'l;i!ri;.il  t  , 

No.    4,  £>till 

LftlieOUCo. 

14  Hrr.-i  K;(ri- 
t'lio  <  >:\  11 II'  I 

Co. 

No.  7,  W  L<»l- 
lAlcn  all  Co. 


Color. 


OS 


8O0 


l,2iS0^  .9558 
1.340  .9569 
l.OfiO  .tfiWJ 
1,080  .9736 


17. « 

I 

12.0 
16.5 

16.5 

1 

14.2 
13.8 


l,2*A.  .iHis7  17.«>, 

i 

4101.010 


Taak,  auc.  13, 
T.  3  K..  R. 
16  W. 

WpII,  sec.  4.T. 

3N.,R.  16  W 
No.  4,  I'a&Tl 
Oil  Co. 


8antii  Ni  -', 
&wnta  Aim 
Oil  Co. 

N '  ■.         1  'iK-i I  II- 


L<>...-^r  (  ',1  (  .. 
.No.  4.    r.  r;|..- 
I'OKSl  (.Ml  Co 


I 


,9756 
.9511 


6ia 

l.oriO 

1,000 

7S0 
1,400 


.8107 


13.5. 


15.1'  Oitculah. 
16.71  

r.2  


42." 


.9474  17.8 


.9fi87 


.9606 


.0879 


14.6 


14.8 


n. 


.S758|  29.9  . 
.Sttixl  26. 1'. 


Do. 
Do. 

Do. 


I'lco  Caii3'OD. 


IMco,  No.  2. . . 


.!  .6088 
.[  .Mfl7 


..J.  .*   l-)a  i"k  Uruwr. 

*J.ll  

42. 7  


31.9 


2:i<V2»i4.  rnlifornlft  Stnt-  Mln.  Bnr  ,  Bnil.  31,  H.  N.  roopiT,  chemist. 
LNi.".  .Minerjil  KcsJMirf     1    s  lor  h»ii;{.  Piml  W  rnit/ninii, 
Mt-27ti.  CuJlfonilu  auitv  .Mtu.  Bur.,  UuU.  31,  Paul  W.  Hrulxman. 
S71-S7&.  California  State  )f  lo.  Bur.,  Bull.  31.  tl,  K.  Cooper,  ebenilit. 


Above  < 

Above  I 
70»C.  I 

Above  L 

.M><>vi'  . 

Above 
7|>»C.  i 

Above '. 

Tn"  r.  I 


tieiow  . 
IS^C.  ; 

a;-..v<'  . 

Above  . 
70«»C,  i 


36.5'C. 


I 


70"  C. 


7(1-'  C. 


70  '  C. 


I/.  - 

1/'  ■  r. 


3 
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parU  of  Ike  United  Stalfg — ("ontinued. 


od  (by  voluBw). 


i 

5 


0 

0 


ail 

12:3 

21.5 

2QL0 
27.8 


Remarks. 


a  8776 


Sl.O 
1.2 


.783 
.77» 


20l3 

aao 


1&.0 
12.6 


l&O 


lao 

20iO 
17.2 
21.0 


43.0 
40.2 

217 

34.2 

20.  n 

.7m:  34.1 


I 

.8770 
.M29 


.87» 

.8739 


.8333 
.K723 

.OT67 


7£.d 

ST.  7 
74.6 
7g.5 

80.0 

.'»:.»« 
72.2 
81.4 

fiao 
aao 
7a  1 

6.0 

SKA 

7tt.3 


.as 

1.  ih 

1.30 


1 

16.2 
21.5 
21.  S 


to  ftq>bAlt,  SiA  p.  ct.  OnvitiM  At  U*  C. 
f4ty  by  Redwood  vteooBMtor  over  1,7110  At 


.8810  65w8 


7a  4 


.750L^ 


lao 


.7*1 


37.9 


45.  n 
7«.47 


48.1 


.8424 


4r>.fi 


32.2 


40.Q 
9.03 


.8247.  41.3 

I 


1.0K2  31.0 


I  .Jim"  (■ 

li>  ( 

Wftlrr,  -11. f.  p.  ri.  UnivilifN  at  1.'.'  (".  ■>ttr  C,  to 
a*]iM,'U. -.">  S}i  el.  \'l~<'o.-it\  I'V  wt)<)<.i  vlsfoin- 
el.T  ii\.T  I.MUt  ilt  1.",    (  . 

Grarttiee  at  lb'  C  300*  C  to  aaphait,  51.0  p.  ci. 
VlBCQBity  by  Redwood  vticometer  ovei  1»800  al  IS* 

r 

t>.-:ivili<'.s  .it   l.V    ('.    .'^Kt-'  C.  til  ;(,-Ji)l,'ill ,  .■rJ..".  ]i.  ct. 
'     r;ili>n!if  \  .liiii'  [).>r  c.  c.  f.'.Ci^    \  i.-^ii'.-tt  y  l>y  Ki-i|- 
wi'.i.i  \  i-i  ()iiii'1'T  M\<T  l.Vm  al  1,".-  C 

iiravitii's  .it  i.'i  r.  ;i(Kj  (  .  tit  ii.sph.ili,  4-4.:^  y.  ci. 
rali>r:(i.' \m!        rr  .  ,  ID.tC:!     \  i s.  o«lty  by  K«d- 

vs  iH.il  vi>.  iiia.'ti-r  cviT  I  ,^Kt  ,it        ( ■ 
I  .  1,1  M  tics  a  I   la    C.     :<!«)  < 
t  all  v;i);i-'      r  c.  r  .  "K  C 

|,M  ,1  111  \  i^i  nliii'ttT  (>  \  I  r  ]         a  t  1."  *  (  . 
.'Ii- >i    ilravlt'i'S  at  ir>    (\    .-lOd    C.  Lu  iij>pluUl,  :.3J.7  p.  Cl., 

lip  \r.  11)11  ('..  .'.<•  VlBCoilty  by  Redwood  vli> 

ct-ni.'l(>r  J.iro  at  1.".'  ( 
Gravities  at  15*  V.  300*  C.  to  uphalt,  20  9  p.  ct. 
VIsroBlty  by  Redwood  visoomrter  ov^^r  I.WO  at 
13*  C. 

Gravities  at  15*  C.   Waterlnteiijplu,3i.:  p.cl.  30O' 
C.  to  arolMitr  22.4  p.  ct.  Vtacoiiiy  by  Redwood 
Tiacwmeier  over  1  ,S00  at  Ifi*  C. 
lfi0'-270*  C:  abovQ  270*  C,  W  p.  Ct.  Nttvoicii 
0.648  p.  Ct. 

1.W-270*  r  ;  flbov«>27'r  C,  <i3.7p.ct  


28.8 


42.2 
21.3 


111  /jsjijialt ,  ■li  2  !>.  el 


.40 


.72 


A<1 


.28 


7  150'  270*  v.,  a^K>vft  270*  ,  M.l  p.  ct , 
25. 0  160*-270*  C;  abov«  270*  C,  50.2  p.  ct . 


lfiO*'S70*  C:  above  270*  C.  4  p.  ct.;  Iom,  2  p.  ct. 

22,7  r.  ft  i.  M.I  I.;  II.  :<1.V  p.  ft.    iJrnvlti.'s  nt  1,'  ('. 

i:alQiiQe  value  p«r  c.  c,  9,911.    V  iscosity  by  Ked- 
I    wood  vlacoroeter  l,SfiS  at  16'  C. 


22.6 


28.3  <.;nOtli-s  at  IV  t  .  :vm'  C.  ti.  :i<|itiiilt.  IH..;  \>.  (I. 
w  iitiT,  p.  Ct.  ClUoniic  vtiiue  per  c.  c,  1U.044. 
\  I  I  4ty  hy  Redwood  vlBoometer  orer  1,800  at 

1     i--i  (■ 

22.«}  (;ra\:[i.s  at  1.'.=  <'.  .imt"  <'.  f.)  a-phiiU.  'M  '>  p.  el. 
WaU'J,  o.i  p.  cL.    CiUoiilic  vuluw  ptj'  c.  c,  Hi,iH2. 

Viscosity  by  Redwood  TlBoometer  over  1,8j0  at 

IS"  r. 

lii       111     I'l"'  aiHt'    ('.    [.;>    il,.ifl|llllt  ,    'IH    p,  ct. 

I  J  .  l.J  p.  cl.   Calurilii;  vuluis  pel'  c.  c,  lU.lJy. 

ViscoBity  by  Redwood  viaoometer  over  l,8uO  at 
15'  C. 

10.9  Gravities  at  lb"  C.  300°  C.  to  aspbalt,  30.3  jp.  et. 

Viscosity  by  Redwood  ^uBconietcr  61  at  15**  C. 
6.8.  Qravltiee  at  15'='  C.  300°  C.  to  aapbait   j  '.  p.  ct. 
I    CalortOc  valuo  per  c.  c-,  9,322.  Viacoi-in  (  y  Red- 
wood viftLtimctcr  38.6  at  14*  C 
Lubrfcating  oil.    p.  et  

5.3  

.     Bdow  150»  C,  51  p.  ct.;  ISO'-aTO*  C,  43  p.  ct,; 
above  270»  C,  6  p.  ct. 
....  Below  ISO*  C,  10.6  p.  ct.;  ep.  gr., 0.781.   150»-200»  C. 
20  0  p.  Ct.;  ep.  BT..  0.800.  »0»-250»  C,  16.2  p.  et.; 
t.   L  T.  0  883.  ISO'-MO''  C.,  11.80  p.  ct.;  ep.  ffc., 


1286 
I267 

2W 

■2m 
■j<ii 

MS 

264 

966 

M7 
208 

aoB 

270 

.'71 

in 


»4 

275 


27rt 
277 
278 

279 


27ti,  277-  ,l<Hir.  Srx'.  ("In'in.  I(iilu.>*t.,  vol.  <<.  Sir  Hnvcrtnti  ,,,i,| 

27H   .Mineral  K.  -u  in  •  -  I    S.  for  li*nCJ,  Paul  W  l'rutr.i:iun, 

279.  7th  Ann.  K^pt.  (  alllorula  State  Min.  Bur.,  W.  D.  Johnston,  chomltt. 


Digiiiztxi  by  Google 
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1  t 


ao6 

307 


liOOfttlOllOf  w«U. 


cAUPOBMUi— eontlutwd. 

Los  Angples  OmmtJ— 
Contiooed. 
N««rlMUdl«trfct.... 


Do. 
Do, 
Do. 
Do. 
Do. 


Dcslgntitlon 


Pico  Canyon, 
H.  4(8.,  No. 
S. 


PuenUs  district. 
Do  


Ploo»  No.  4. . 

Pkw,  No.  9.. 
noo»No.l3 


Sah  Fernando 
woU. 

Pacific  Coast 
Oil  Co.  well, 
Pico  Canyon. 


Depth 
ofvdl 


Pbyihwl  piopsirtlMa 


I 

CQ 


O.N4(S 


35.  & 


.825  I  39.7 


ColOf. 


5 

s. 


c9 

O 


.836  37.5. 


.832  38.3 


Do. 


I  Tank  for  wells 
3.  4,  5,  6. 

w«ii  No.  e, 
PiiantoOilCo. 


Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


Raneb. 


Whittler  FlekL-... 
Do  


Well     No.  .■). 

Union  OU  Co. 


.S.-»u  I  ;u>.7,  ►  

I       '  lit 


.8414  U.i 


.  b22    40.  3 


l,425j  .8775  29.5 


.8893 


27.4 


Darlcgraen. 


40'  r. 


15*  C. 


 8929  21V8L. 

 K929|  2tV8  .. 

 !S799,  29.  li.. 

 ;  .\nvx  22. 3i.. 

 ssr.ii  28.0  .. 

1,500  .tw^Vl  15.0;.. 


No.l.Whlttier-; 
FillmoioOU 

Vn.  ' 


•  MW  !q.0|  

2,3U0,  .{HR»  11  Sj  lAlwve 


Do   Home  Oil  Co.,  |     1.713  .irjOl  20.7   20"  f 


Do. 
Do. 


Do  

Do  

Do  

Marin  Coantv: 
BoUnas  Bay. 
Do  


8ec.22,  T.2  f . 
Central  Oil 

Co..  sec.  22, 

T.  2  S. 
WeU,  aec.  2ii. 

T.  2  8,  R. 

U  W. 

....do  

....do  

.--.do  


l.Sw'  .9215  21.9   17°  C. 

'  I 


w«u. 


1  lioDtony  County. 
•  Do 


.9909  20.4 


.W72  21.0 

.9144!  23. 1 
.9i:iS^  23.2 

.0241!  2t.« 

.9241  21.5 


.89291  2&g 


280  2S4,2.S7.  7th  .\nn.  Rcpt.  Cftlifomhi  State  MIn.  Bur.,  W.  I>.  Johnston,  chemist. 

2M.V  Am.  Chcm.  .lour.,  vol.  i.i.  p.  M.  F.ilix  LonRflfld  and  Ed mond  O'Neill.  Unlvenlty  of  CallfOrnl*. 

-'v<  MirxTiil  Rosonrri's  V .  S  for  \K>2,  p.  ti.'iO.  l(i<«op)i  D.  Weeks. 

■iss.       20:VJ"»r.  (■iiliforiiiM  .strtte  Mill.  Uiir..  Rull.  31.  H.  N.  Cooper, dMOllat- 

2yO  2yi.  CHlifornia  bliUc  Min.  Bur.,  Bull.  31.  Paul  W.  rrutauAn. 
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od  (by  volooM). 


Tn  ISO*  r.  I  uw-aw  c.  I  A 


c  ■ 


'  I 


a(v.oa7«»4 


a&.8 


ag.8|  .7M7  8S.6 
20.61  .7366  33.2 
34.51  .7383]  36^3 

g7.  7  . 7«i(5i  au.  7 


I 


48333 


I 


34.2 

35.0 
37.3 




U.U|  ;  2ii.i) 

21.01  .7421  23.4 


.8124]  ao.3 


3 


< 


I 


Mow  100^  C,  nJiO  p.  ct.;  HiK  kT.,  n.723.  VXf-l^S' 
("..  n.:*iip.rt.;  •p.jer., a7Si2.  125"-l 't^f-    ,  '•'  .'i  ]>.  ut.; 
I     ^l^""''  Ifir-aOIP  C,  18.BU  1).  Li.;  *p.  gr.. 


.,  104p.ct.;  sp. sr., 0.730.  l2S''-150»C.,B.3p-ct.; 
p. gr  , (1.701'.  I5(r-2(WC.,  13.4p.ct.;  »p.gr.,0.7S7. 
CowlOCrc,  13.lp.cf  ;  >T  rr.,5.7ia  ia^l23T., 


Bftlow  i«f  C,  9,10  p.  ct.;  s^p.  pi ..  0.702.  100P-12S" 

r.,  10.4  p.  ct.;  SI  "   -  - 

4*1'.  ~  "  " 

Beibw  lOCr  C,  13.1  p. 

6.5  p.  ct.;  wp.gr.,  0.:r.  i- .MSO»C.,  tOp.  ct.;  np. 

gr..  0.7m.    lS(r  ■:'!«»  (  ..  i  vi.     r? .;  ■  il  <:t  ,  n,:'M. 

B^im-  HWr       y.7  fi.  c'  :  .  n  -\:-:      :ur    l^.-,'-  (■,. 

(>.  i  t  ;  ■■].   L-i  ,  i).7(J.  IL'.r-l'.ii-  {\,  I,  |i,  L-t  . 

11,'U.w  lui  r  .  I       |i.  i'l     s]i  ^t  ,  n  TJh.     livi-   12';' i'.. 

11  ;i.       .■if>  .^.T., 'i.7:,:i,  r. '.'.4     ri .: 

,  ii.,7i,.         -L>ixt-  c,  ;:(.:<  ^1,  i.  t.:  sp,  ^t  .,  n  miH. 
U.'fr:K'iiv.'  i-bli  .n  l  ,4.'-l  Ml  14-  r.:  js  lit.Ts  di.^)  ill.'.]. 
(xill«ct«d  «vei-y  l(r-;  per  cent  diaiiUate  uol  givtsQ. 


OW.O  1  1    lli.0  . 


49.6 


ia2 


.7323 


li>, .  7-tn 

12.0,  .7ila 


n. 

laal  .7833 


*  «  V  »• 1 


&0 


7439i>24.0 
36.0 


36.01  .8010 


028.0 
029.0 


a5.9 
41.9 


>2a0|.. 
28.6  .Hg34 


  Hi-I"\v  liyi- (',,  iM.ii  ]).  (  r  :  sp.       11.71 7.    \">>    !:.'',-(  .. 

S  7j».c1.;  s|..  kT.,  0,747.     i:.'-'i--)-'i(i-  ( '..  7.7  p  el  .;  .-^p. 
pr..  11,771,    \r.n-  jinrc,  U\::     ct.-.  sjv  fir.  d.Mti. 
o.rMi    J>^.  1  <     V.  i(  irs  11I  !'.  I.",   iixi   1 'ill'' ( ',,  s  p.  1 1 ,   :iiiir  ('.  1.1 

;i'-phiiU.  2~^,.S  :i.  rl  .    Tuh  .rl      \  ]uvi\  c,  ll.;W.t. 

\'iM  "liy  lir'lwiMul  \  is<M'.ni'l>T  Mv,".  :ii  1,'."  (', 

63.89  1   2i<>     .  U,i7p,ri,.  Mv  f.T  , ,  ii,7<.:.'.    .'iifi'  iv>(t-c 

:  l-'-'t  p  J.'.M    .iiHi  III?  p.  i  t.,  ^]l,  K'V  .  I)  '•41.i 

.8665    61.5    2«ji.O  a  1.^*1^-270  r.,  alwve  270"      33  p.  ct  

.8121    ,«.5    2*.0  al.iO*-27tf=  C;  abovc270»C.,  .©p.ct  

.8168    65.0    22.1i  «IMP-a7(lf  C;  above270«  C.  30.5p.ct  

.7883    64.0  I  3a0»-3S0»C..  2.9p.  ct.;  »p.  gr  .  O.SfilO  

.801$    63.9  '   SOO'-aStf'C.,  S  .',  p.  i-t.;  »p.  pr  .  (i  v.aj  

8752    58.1  1   28-4  300"  C.  to  asphalt,  2^.5  p.  ct.;      .  gi  ,  0.801.  IfiO*- 

200»  C,  SJl  p.  ct.;  TO.  gr.,  0.8197.  W-2.W  C,  11.8 
p.  ct.;  «p.  gr.^  0.80«.  2SO»-300»  r..  2.VI  p.  rt.:  «p. 

irr  ,,  ri.,sM|  '.  \  i,-cn:-it\-  hv  F,n;-'1r  r  \  isL-'Miirri't'  "v.t 
1.--IO .-;(  I,"  -  r. 

n        V'l  "  l.'.<i   '-','11  I',:  8l>oV6  270"'C.,3fip.  "-I .    M:i:rni'ii.<  N'>, 

I*  ,u>     N  il  nyfien,  0.669;  oil  ftt  lit'  (  . 
71.4  1     .93    -^t-.r,  ■.'.■«>   :w<i'  I  ,,  !■' p,  fi.:  :ii«|- r.  iM  iivpi.;,i!,  41,,)  p.  el. 

I  ^iliiniir  \ ],.Ti-.  I  ,  pMk.i.    i ;  r:i'.  it  i>'->i  !.r  l."<  ('. 

\'- '.rii^  i  t  \     liii    H<?<lv.  I 'I  ■;]    \  ISi'MltK'fcr   UYt'T    l.MK)  (it 


4,  'J 

6.9 
0 


;4v,    .  v7'M    57  ' 

3Z  ;  .^64^  no.  4 
023.4  .8338  76.6 


2-  1 
6.  J 


3.01 

D 
0 


,  ,  .V  .v 

71  ■■> 

1 

.  7.V.S 

" -'7.3 

1,  -' 

.  7  I7.'i 

"  L' ),  1 

71,  .1 

;  1, 7 

. 

i-j  '1 1  7 

•  24.0 

74.0 

  22.0 

«xol 

37.8' 

1 

98.0 

fi2.2 

1 

.8flS 

7  i,r,.Mii«-.  ,it  j.'''  ('    :i"<i   I'.  Ill  ii^plmli.  :^'i.s  yi.  d. 
■•.■'.■..'-iM?  >  lu  Tii-.j  \s  n,  .ij  \  iM(.rii<>t»-r  .-i'tH  Hi  I'lM  . 
Ai.n  Urdvuies  at  16^  i  .  ;*.io  c.  tu  a»phiilt,  W.4  p.  ct. 
!    viacoaity  by  Redwood  vUcometer  325  at  15*  C. 

27. 3  « ISO^-STO"  t:.;  above  270*'  C,  45.3  p.  ct  


i,'*i  -  .'711  I  ,;      vvi-       r.,  ^.1  ]i,  n  . 

I,'-'!  L'7ii  (  .;  .ibcvr -Vl»  M\,  44,7  p.  i,-t  . 
i.'"!   :'7ii  I  '.;  :iUiiv<>  ■j'7';'' (  .,  Id.    p.  rt . 


iixi  J, II  c,  aiiuvL- :j7ij  f.  jop.ci  

o  l50<'-270°  C:  above  270°  C.,      p.  ct.  Uaumeoe 
No.  om 

•  1W-2T0-  C;  ftbove  270"'  C,  98  p.  ot  

1RO«-200»  r.,  9.4  p.  ct  .  8p.gr., 0.840;  a00'*-2S0"  C.  18 


280 

281 

282 


286 

■>7 


■.VI 
292 
283 
294 

206 

I 

i 
I 

297 

I 

-iV9 
300 


aoi 

303 
303 

304 
3QS 

306 
307 

I 


293,294.  CaUfomla  State  Mill.  Bur  ,  Bull.  11  (Ijihnrntorv  nnslvsls). 
296,  305.  3<«.  .Mineral  Kosourrcs  1    S  f  >i  19(13.  Paul  \V   iT  .t^man.  analvst. 
30O-3O4.  California  StatA  Hin.  Bur..  Bull.  31,  Patii  W.  Prutzmaa,  cbemitt. 
307.  7th  Ann.  Kept.  California  State  Uin.  Bur.,  1887,  W.  D.  Jobneton,  clwiitot. 
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MINEBAL.  BEBOUBOES. 


Anali/$e$  q/*  petroleumjrom  variout 


Location  of  wclL 


o 
'A 


308 


300, 

3  J 
311 


312. 

sia. 

314. 

m. 

316  . 
317'. 

Sis'. 

I 

319. 
32o'. 


321  . 
322. 
329^. 

824  . 
325. 


Napa  County: 

Berryessa  Valley 


Designation 
of  w«U. 


Depth 
of  well 
(iHt). 


Phyilwl  projiertles. 


Do. 

Do. 

Do. 


trtott. 
Do. 
Do. 


15.2 


Color. 


.9642 

.8677 
.0628 


142 

14.7 

1ft. « 


D«Kk  brown. , 
Brown  


a 

1 


n 

c 

R 

a 


Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


ColumMa  Oil 
Producing 
Co.,  well. 

Santa  Fe  well, 
aae.8,T.38. 

Santa  Fo  33, 
sec.  9.  T.  3S. 


6m  .w:s  ma 


t 


2,4l»4j  .!X»9  19.0 
l,nie-  .8636  34.0 
1,516  .9147i  23.1 


135' C 
131"  C  


Helow 
15°  r. 


44"  C. 


>o. 
Do. 


Do. 
Do. 


.WIS;  21.3. 


3art . 
a2B|. 

329  . 


.330  ...  i 
331  ... 


San  Mat«o  ("duoty: 
(Not  located).. 

Do  

Do  


No.  12,  Brea 
GuijOB  oil 

CoT 

In       K.  T  3    .(»59«i  l.'i.Ol, 

S..  K.tf  W. 
T«nk,i«c.S,T. 

3S.,  R.9  W. 
WgU,  8CC.8,  T. 

3S.,  R.9W. 
Well.  sec.l.T. 

3S.,R.10W 
Well,Mi9^T. 

3  Sat  R. 

 do...  

 do  

Well,MO.».T. 

3S.,R.»W. 

 do  

Santa  Fto  well. 


.93Cr2  -Jfl.  5  , 

I  I 
.9132  'J.3.3  . 


.86211  32.  4i 

32.8 
.85891  33.0 
3S.4 

.8611  34.6 
.Ma»  18.A 


Halt  Moon  Bay. 


l*un»'<imii  Cauyon..  Latw  well  

Do...    Tuoltaawali. 


San  Benito  County: 

BitterwatordMrtei  Wall,  Me.  32. 

t  I    T.  18  8.,  R. 

in  E. 


.8163  41.  .<i 
.783  4R.8 
.0a06j  23.) 

.8154  41.7 


Below 
15°  C. 

Below 
16' C. 


Brown   26"*  C 


35' C. 


Drown  «0»C. 


Qreenlsli. 


.  7S3  4s.  S 
.855  33.7 
.799  46.2 


.8107 


42.7 


GiMU. 


3W.  CHlifornla  Ffnl.-  Mai  Bur.,  Bull.  19.  Paul  \V.  Pnitzraan,  Hnalvat. 

309.  MinorHl  Rc  Honr.  - «  V.  S.  for  19(18.  Paul  W.  Pnitzmiin.  aiialvsl. 

310,311.  Jour  Aril.  Clicni  <,tn  ,  v"!  IS,  p  fiO<>  K<)mnn')  O'NHIV  " 

312-315.  Cahd'rrii.'i  >t:(li'  Min.  Hur  ,  Itnll.  HI,  11   N  (  ■■•imt.  rlirrniM 

316^322.  California  titat«  Miu.  Bur..  Bull.  31.  Paul  W.  Prutzman,  chumlat. 

323, 334, 380, 333.  CatlfotnU  Stat*  MlB.  Bar.,  BuU.  81.  Paul  W.  Pnitnnan,  diomiat. 
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PtrtHlKtkffl  b7  Kackir'a  aMth- 
o4(b]rTDliiiB0). 


To  ISO*  C.  1«)*-30CCC 


I 


§  I  § 


0 
0 


I 


til  !m 


•  16.7 

•  87.01 


11 

'2. 

38.2 

.74B0 

32.2 

.8381 

IK] 

.  VJil 

Mi.  y 



«  14.0 

.8396 

Tr. 



-23.0 

.8178 

3.4 

.7fi36 

1 

las 

.7487|«2,V5 

.K240 

21.7 

.7403  ozas 

.73M 

127.7 

.S2f>2 

24.S 

.7334 

22.  1 

.  T: :;  1 

.  1 ;  '.J  1  \ 

22.9 

.7288 

0  27.U 

.8092 

3.4 

.788 

•  8.2 

<I46.0 

47.0 

.7414 

34." 

.S2M 

47. 

.  7?^ 

•  0 

.SXI 

.  7^ 

44.0 

.Ml 

4«.7 

.7414 

35.0 

.*G0 

31.0 

.7341 

"37.0 

.814 

^3. 


13.0  


34.fi  ai«38j  67.3 

8&.0 
77.0. 
7S.S  . 
64.0  . 


1(»  Ti'iiii)cr!(iur«  not  0v«n.   Lubricatiog  oil,  4o  u.  cl., 
<  111 .  .12 1'). 'ft ;  r(><iMtiuiii,  Id  p.ot;  aapbaJt  ta  re»- 

i'!u<%  ii'K.  p.  t'l-.;  .4utptaiir» noo*. 
i  l.yi  270-  r  :  ttbovw  270»  C,  78  p,  ct.j  fmidvaid,  7 
I>  (  t     .M rttiHTPne  No.O.lfiS. 

IL  4  .  <^  ■A';*!         I  ■,;  :v4i  -  C.  to  Mnhdtt  71'.';  j..  ri  

«>.0    o'J.Vi         (  .;  it.Vi  C.toasphftit,  I. -'[>,(  t.,  lisdr.tccn. 
II.IS  p.  ct.;  carbon,  B&m  p.  ct.  vi«co«lty  10.3j>  «t 
I    l$.6« C.  ( Eogler  imtbod). 

I.r:i\l1i<-i   ill     l.'l     <■.      .<!<(     (•     ti,  il,..'  <l. 

\!M-i»n\  iiv  i..>.l  V  iv,'otiir(i-r  1  ."•-'11      I'  c. 


,3<J» 


3W 


2i  1 


1.01*  2il     *.r.(V'l  ifs  :it  I'l    C.    :ji<:    C.  t  >  i  usubaJl,  «18.2  p.  ct. 

(  riiunii.- vi'liK' [XT  (■  (•  '.'. si.*,   vlacoalty  by  K«d- 

\v  '•'•'l  \  iscniru'lcr  I  ,7'>('  .'i)  1,")  < 
.41   II. 0     <;r.(\  ilii'<  ;it  l.">  <■.    .V'>\   I  .  t"  :i<i.h.ill  .      p.  el  .  (iil- 
iirilic  ^  II I  III'  ]  XT  r'.  r . .  '.I  .li'K     \  is'n>:  t  \  1  ly     c.  |  \s  <\<  .<] 
vis<  I  (IIU  f.T  ^.■>  ,'i  nl   1  'i    * '. 

W  i;rj(\iti"-^  lit  1.".   r.  r,  tu  ttDuiiiUt.        p.  el. 

I  ;«i.iritir  \       j.-T  i  .  .v^  '>,'"«,  Vifleocity  by  Red- 
wood vi*>cuij>«Uir  '^A  «l  i.'j'  (.\ 
a  IW-ITO"  C;  above  2T0'  C,  41  p.  ct  


4t>.  5'  -  - . 

47.  ft  

47,  1  


40.2 


.  l&O 


42.0 
.Til 


a  lM*-270'»  C;  Above  270'  C,  i2.ft  p.  ct, . 
'/B.  9  I  a  IfiO"-??©'  ('.:  above  270*  ('.,  47.H  p.  ct . . 
31.  (1  I  «•  ia>'»-270»  I'.;  above  270*  C.  31.4  p.  €t . . 
«.  I)  j  •  l»*-270»  t\;  above  270»  C,  41.8  p.  ct . . 


If..  7 


o  150<'  270*  ('.;  abovfi  270"  C,  .11.2  p.  ct  

o  IS(r-27n'  C  ;  abox-e  270  ■  C,  31.4  p.  ct  

"150'         r  :  ahnvn?70*  r  .  .W.n  p.  ct  


.ii2 
313 
314 
.il5 
.316 

..318 

..'aid 
..'sao 

322 
323 


Kt,  .5' 
t«.3 


31.4  . 

I 


"  I '■"    ..'711  (■  :  H'.<Ar  j7n  |-  ,  ::;i.4p.ct  

c.  r'.i"v i.Mi^i ii'.ih  pink. ivrmetiveliidex 

1  l:;/..  1  M-it  ill, il  lull  uijdc:  -'."i  ::iir..  prr"?:;tir'>  fol- 
;'i\s-  ('.I  I  ('..  4,2  p.  ct  :-;■.)■'■■<' ■'•7  1-',  nirndivo 
lticli,'X  I  (''■',  l"i  :,'/1'<'  ,  I'l.  I  ;■  r  r  .  s| i.  l- r. . n 'ir.i.'i. ^t^- 
fmctivc  .!vl' .\  I  17-^:  \:*'  h'.".  <•  .7  p  i  i.;  .-p-gr., 
0.0547:  iviraclivc  iiiiJcv,  l.4Uti.  Bcgliid  to  crack; 
renldiM,  6fi.4  p.  ct. 


I 

.324 
32fi 


2tkO 


■:  .  I\     J,  I'  1 

■■  1  I   J 1 1  r 

W  I)  ■"I 

.  r.sl'  ...  Ill  '. 
T.  -I-..  :-,!:::-. 


,11  < 


I  '1'  '•!  

:il'.".'  J7n    I    ,  1"  ;i  rl  

Ml.  .•..-,(1  r.  r.;  :i,M.;i;i ,  .>.'iii-ct,  Vla- 

..r      .",  r   .  Kt:,:."r  in  i  h.>i| 

ri"  -I        •  ::.    i  ■..  -•>.:;:i-,  ^.i.  ]•.  <■;  :  N  iw 


.  iJ  '.•  \>.  cl.,  i-iigUiU  liUliHiilu,  *.!<.7j  p.  ki.-n/- 
!Mne,  23.0 p.  ct.;  atoveoll.  11.1  p.  ct.;  liibrlcantB,  B 

al3«'-270' C;  o1'Ovo270'' e  .  I'l  I'  rl 


liolow- 100"  (■ 


330 
327 
328 

320 


11 
1 

1332 


'  I',  rr  :  HO" -125^  C  I  .    y.  ci.;  125'- 
1     l.'iO'C.,r.».5i).Li,,  ,uO  2O0*C.,17,;.!ij.l:i  ,  2yo*-2a)- 
C,  11.8  p.  ct  ;  35O'-3O0"  C-.  6 p,  ct. 

I  I 

.     Iii0*-270*r.;  aliovc  270»C.,  25^7  p.  ct. ;  sp.  gr..  0.877l»:  333 
residue.  4  3  p.  ct.;  not  napbalt,  tbougn  it  mntttiii:; 


I  '1  ,' 


.TiV  .four.  .Soc.  rhrin.  Jjuliist.,  No.  19,  ClillonI  RWiardson. 
32»i  .327.  Mineral  Ursotirws.  U.  S.,forlO<«.  I'i.iil  \\  I'nilzman. 
.12H.  Jour.  .\ni.  Chcm.  .S<>c..  vol.  2U.  p.        Kiitn-ni  l  i  >  Seilt. 
32<.t.  <'Hllfoniiii  Stall'  Mli.  Hnr  .  Hull.. 11. 

331,332.  7th  .\nn.  Kept  (  al.  .Si.ito  Min.  hnr.,  W.  D.  Johnston,  chemist. 


G150C— M  K  11X>7,  IT  2- 


-29 


Digitized  by  Google 


450 


UIKEBAIi  BE80UB0E8. 


.huiiyses  of  petroleum  from  vtaitmt 


Itooktloa  of  well. 


334  . 

I 

sJ.. 

33tt|.. 
337  .. 


I  San  UruiUJ  C'yuiuy-  - 
I  Continued. 

Bitt«rw»U;rdt8trict 


Ut'slgTiHtlon 
o(  well. 


'  no  

I  8Huta  I  ni/ I  ounty. 


Well,  Nonivn- 
reil  Petri) 
leum  Co. 


Physical  propeitlai. 


V,  ravUy. 

Dcptli 

of  well 

(feet). 

m 

m 

C 

Color. 


!  1 

 ,0.8107,  4i7  Ort«u 


Santa  Clara  County: 
(NollOMUd).... 


.8107  42.7 


16,0,  Black  

Light  blown. 


340 
341 

342 


343 
344  31IU 
345 

34(> 

I 

347 


341 
349^ 


360. 


Do  

Do  

no  

MoodysUulch.. 


.UStI  34.0 


No.  2  weU, 
OUCo. 


Do. 


Do 


Ttok  

...do  

Well  

Well,  floldeii 
(}at«  Petro- 
ImunCo. 

Well  No.  4.... 


Saut»  Barbara  Couu  ly : 
liOoipoe. ......... . 


Do. 

Do. 
Do. 


Do. 
Do. 

Do. 


Do. 


mil  No.  1 

Union  Oil 
Co. 

Well,  Sea  Cliff 
Oil  Co. 

No.  4,  Poto- 
mac Oil  Co. 
Taidc  sample. . 


1,18: 


,94l«5  18.7 


I 


.  9:m 

.9421 
.8333 


in.  3 

17.2 
18.5 
3K.0 


42.4 


.812 

 j  .saasj  38.0 

2,rA*)  .9574  If..  2 


■.'fiO 


Submsrlne 
welL 


e 

I 
si 

I 


Below 
1*»C 


2l»C. 


Above 
70OC. 


.OtKW  l.'..s   A»>ove 

I                         i  70° C. 

1.1.0  

14.0  


12.0 


.m>\  17.0 


Black. 


334.  CaliromiA  State  iCln.  Bar.,  Ball.  31  (nsine  of  antlyit  not  given) 
335, 344, 363.  Mlneml  Reaouraee  U.  S.  for  1908,  Paid  W.  Fratunan. 

XTii,  ."O?.  Jour.  Am.  Chpm.  8oc..  vol.  26.  Edroond  O'Nefll. 
338.  CHllfornln  Stnfo  .Mil!  fttir  .  Hull.       II.  .V.  CiM»por.  chcmfrt. 
.l;iw-342,  348.  Crtlifornia  Slui*>  Min.  Bur.,  Hull.  31,  Paul  W.  Prutxnuui. 
343.  7tb  Ann.  R^t.  Cal.  titate  Mln.  Bar.,  W.  D.  Jobsaton,  cbemiat. 
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DMIIbUoii  by  Enplrr'i)  nwth- 
o<l  (by  voliimf). 


To  VA)"  (•'  lV>''  -.'XKr  t 


I 


I 
I 

s  i 


0 


.h.  

l.Oi  

2.1.1)  .T-CT 


I 


^  I 
CO 


n.0 


20.0 

tt.r 


1 


i  5. 


am 


"  I'.t,  .s  .  s-j:m 


I 


.8301 


>>1,  'I 
M,.  14  , 


0 
0 


« ;si  u .... 

3L5  .8417 


as.  4' 


aaa  .MOO 

I 

7.0. ... 


0816. 


30.7 

mo 

03.3 

71.0 
71,7. 


4.43 
.44 


9a5 


•11.0 


3.(> 


J'i-tii(M'ratunMiot  fjivvii.    (in.iKliiir,  li)  p  ct.;  hij.gr..  -S'*! 
  "  ,0.7547; 


(■iiKin.-'  di-tillnti',  20  p.  ct.;  ap.  fr.  

kBroBeu«',3jij.cu,  sp-gr.,  n.^MB,*  •  stove oU,  Ifip.  ct., 
•p.  tsr.  0.84aAi  lublicuits,  vi-l  \>.  vt.,  mk  ^r.  Qmf&. 
•  ia0»-270'  C;  »bove  270*  C ,  Jo  j  >  1 1 .    liaumeiu!)  No. 


0.068. 


3»5 


•  ISQ*-2«r  a;  2G0*-3M*  C.  84  p.  ct  ;  3W  d  to  ■■-  SO 

phalt,  14.4  p.  ct.;  w*tfir,  2l.&p.  ot.  | 


o  j.vr-iW  C. ;  r/»*-35r.i'  C,  31.2>  ct.;  8»'  C.  to  A»-  337 
I.h«Jt.  f«  4  p  e(,    H   t.  n.  a»,l4&a.  HydimfD>n, 

IZ      [•.  rt. ,  r.irlm::,  hi.  iih  ji  c)  . 
Wi.u   (,r;i  vlt  i.'s  ^it  1:.  Iji  to  MK)   I'..  1'  .  imr  l.'il)"  338 

1    (  ,  7  ;(  r  t  .  tmr  ("  to  (MTDbftlt,  W-^p,  oU  CAlorlflc 
\\<iii.'  jxT  c.  o..  '.'.rvi.   Vljooflltf  by  Badwood 

'      ri)ti:i'I  <T,        n(  1.'/'  (  . 

■,M  1;   ■'\:t\    '..'"ilM'.;  ;i  txn  r '.'T'l  p.  ct  3St9 

:.'V.iJ  "  l.'rfi'  -.Td"  1'.;  i,l.<ivr  J7l)"  ( .  .'i:.'  ] i.  rt  .l-lfl 

37.0  ni  vr  L'THM'.;  :il.<iVf  _*7il '  ("..  :!.V."i  M.  1-1   A\[ 

N'a  ti':tii>H'r.itiin>  k'i '-■(•11.  I%:]^'mi- 'Ui-till:ii«,  p.ct.;  j42 
>p,  ii.7.^i-'7,  lNi'i-<Kr[ii',  I  [I.  ct,;  KMIOll,».9p.  I 
'  t  :  -p,  ►ir. .  ii.Hi'.-12;  pjir;iliiji,  n,:i  p.  <■(..  ( 
HfiMW  |i«r  {■.,  p.  el ,;  Pfi  r.Vi- <  .  I'll  p,  el.:  sp.  343 
Kr..(t,7:^.;  :.'inj-C  .  i7.1  jj.  i.-t.;  n*.  gr.,Ui.7ut>;  ;AiO  -  I 
•J.'nr  (',,  ]  |  M  p,  ct.:  K'r..  i).s;!r,.  | 
II     <»  l.X>"-i7U'       siUiVO  ;.;7y'  C,  M  p.  cl  344 


2a6  QraVltlW  .tt  1"  "  I  •.    VIbOObUv  l>V  Xfdwnod  vist  om-  34J( 
eWr  over  I.OOU  ut  iS"  C.   300^'  C.  tu  iiipliuil,  ^4.3 

p.  Ct.  CNJoriflo  viUu0  p«r  «.  o.,  0,822.  Water,  7 
p.  ct.  I 
Zi.i  QnTltlM  at  15*  C.  300>  C.  to  asphalt   tv  >  j>.  ct.  340 
.   Catorlllcvalu*  per C.C.,  10.001.   vlacoteitv  by  Ked- 
wood  vlaoometar  orvr  IJOOat  Xh"  C. 
22.  S  OraviticBatlS^C.  SOO^CTto  asphalt,  48  p. ot.  Vb>  347 
!    cotlty  by  Redwood  vleeometi^r  over  1,800  at  15*  C 

2,  a  C:  above  270»  C,  M  p.  ct  348 

37. 1  Teiuperat'in  iii>t  etvea.  Oaa  oil,  10.3  p.  ct.,  ap.  gr.  349 
I    0.8801:  >^p.  i-T.  of  k«roMne,0.8187;  9toTooU,4p.ct., 

■M.     .il.Vi'       ■  <   .  2.''i ■      17. Ill  p  ct.;  '■'-'^f'  ('.  to  .ns-  'J£fy 
I     iih.ilf .  ■-■7..'.  ]i.  (H.    W.'idT.      p.  rt.    Visl•o^ity  I  ,H<Vi 


4.'i.u 


|)|-tll!r<|  ;n  nf       tiilii,  prcsMirc  ^'iivc  .'/i  J),  t't.  Jol 

'-f  ilivtillati'.  (■.'Ilii't<'il  ui       [inrtioiiii;  t^p.  ^r.  (if 

ir.^iv,.  ii'i.vi/v  ii,<Mi7.  (1.1.1,7,  0.0018,  0.0878,  0.0738, 

II  isKj  II  'is.-.ii  i;,',cj(\  (i  '<t;;'», 
NilrKLi  ii,  I  J"i  pel  ,  r.Mrliiin,  *<j;.,<_'  p.ct.;  hy (i r(tf:iTi .  3S3 

1  1  .7  1'.  rt  .  J  >;  -t  illi  i|  llIl'iiT  IiTrsMlM'<if  'VI  itiiii,  y)u\\' 
■~ri::ill  1 1 11,  R  t :  I  !•  -  I'.i      'I  1 1\  «  r  1  idi 1  7     (  \  ;  rr^i'l  U" 

;if  III  |i.  (  r  .  jillLii;  I  :it  Ck".  ^  ('.     I'nlii  ,w  inp  liwjr" 

.■:iri  'TIS  i~'il:iti-'I  :  At  :;<r  C.  ('i.ilJ^;  l.'.il-  l.',",-  <'  , 
■Ji.  k'r.  I.' --i  j;,  ('i.Tlii;  fT'  l>Jt"  C.  ,^p.  ''>-'^'''. 
(  uH,;  l«0"-ls>f.-<  .  M'- L:r  'l  yip).  I'l.-H,.;;  jin^  Ji:.  • 


r..  *n  pr  (  i'Ai-  iiiij'^      sp.  gr.  u.y2ya, 

Tnti,     III    II  .  I  . ap.gr. 0.9<5I>  Cantt;  M0*>^6» 

('.,  tip.  yr.  (J.:i.  .Ji. 


4a  0  ol«>*-i70«  C;  above  370»  C.  40  p.  ct.  Nitrogen,  0.88, 

■    oft  at  C. 


3S3 


34.'^147.  California  State  Min.  Bur..  Bull.  31.  n.  N'.  Pooner,  chfmlrt. 
340.  Cnllf(^>rn{u  Stat^  MIn  Bur  ,  Dull.  31  (ttiiulvBt  aotstvm). 

350.  Jour.  \m.  V\wm.  Sec,  vol  il.  p.  6G9,  Kdmond  O'MOUL 

351.  Pet.  Um.,  D«e. ».  lOUti.  Clillord  Hlctaardaon. 

352.  Am.  Acad.  A rts  and  8d.,  ToL  4Q,  p. MO^  C.  F.  Ifaboij  ud  E.  V.  ZodI;  alM>  Jouf.  FiAaUla  Inat. 
Tol.  UB,  January,  UOO. 
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Analyses  of  petroleum  from  various 


I 


1  i 


i;a«»tlim«f««U. 


«  ALIFUKNIA— -I'ualiiincil. 


Santa  Barbara  Coun 
ty— Continued. 
SumtnrrlHnd 


Dflateofttlon 
ofweU, 


Fb  jaieal  pfopMtlM. 


Gravity. 


Dopth 
o(  well 
(feet). 


Color. 


!  I 

  0.9672  H.S 

Do  I  aM.ii  17.:> 

Do...'  !  ;  9«v57l  ir,u 

.9672  14.  S 


Do. 

l>o  

CMtaagalleM. 


Do  

Do  

ftttr  CasnttUs  Add . 
Santa  liarU  field... 


Do. 

Do. 


Waate  r  n 

Unton  Oil 
Co. 
....do. 


WaU  8,  West- 
em  Union 
on  Co. 

WelU  1  and  3» 
PfnalOUOo. 


(Not  located). 


PtoalOUCc. 


! 


•3 


.96n2,  14.; 

.9.TW,  ui.9  niack. 


.93001  aaK 


( 


•337  ifl.91   Below 

1.5°  C. 


2,770  .SSONI  3i 
1,610 

J.flOOj  .SSS2  27. «. 
.«»)|  10. »' 

.ft»0    12.a  Dark,  almost 


Below 
15°  {'. 


Below 


371  ... 


Do. 


DOw. 


Tunnel  of 
Uajrward 
Patrol  eum 
Co. 


I 

.9023,  25.2 


Do. 


Do. 


OJai  Vail«3r. 


Pico  Spring. 


.8802 


%7 


Canada  Loga, 


Spting. 


M2  . . .  Ventura  County. 

I  I 

.T7.1...  Do  


.9184  22.4 


.Vm  13.2 


.917.-»  22.6 


8W7 


I 


25.0 


354-r.«.  Califoniia  Statn  Min.  Bur.,  Bull.  II  (lnl)oratorv  analysis). 
359,  .<7.1.  Mlm-ral  Ki'M>urc«'!<  U.  S.  for  IWXi.  I'uul  W.  I'nitanan. 
aoo-aes.  CaUfomlA  SUto  Min.  Bur.,  Boll  31,  H.  K.  Cooptf,  cbemlat. 
884.  Fmn  180B  atattotleal  card  glvliig  production  of  wall  ownar. 
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PEXBOLEUM. 
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od  (by  voliiin«)« 


1 


I 


UK 


I.  I 


09 


0 

Tr 

Tr 

■f  r. 
Tr 


I 


IS 


I 


■3 

00 


11.  II  (I  'vl'- 

L'l.  1  

H.'i    .  'v1l.^ 

Tr. 

"-W.  i>  


4a  2 


.M?7 


7v  i', 
^H.  1 
■'I  ■! 
11  HI.  'I 


44.8 


17.9 


p^n^-xvi"  (  .. ]..  rt-.  -•^p-  pr.  n  s:-.>-j  

-ii-i-        (  ..  (vs  J.,  ct.,  ap.  gr. 0.8000. 

.U>l     '.'-(P  (  ..  .'i  [>.  <  (  

aj;ji-  270^  <".:  nh.iAi'  iTi;'-..       [>.  (|. 
•l.'^J.    Niirik^-iTi.  o.Cl.  oil  it  17 
K.-il\^'i>i.il  \  jM'i  inift'T  7lMt  .i  I  I.'.  ('. 

Qruvitii'.^  ii!  l.V  <  ,    :Uki  '  (  .  (ispli 
'/ixt   (  .,  IiV!  ji.  ct .;  ^.".11-  t 


>i«tuiiiiuie  No. 
ViscoBlty  by 

.11.  :>:.(  II.  ct.; 
.      |..  ct . 


2^9 


.7506    30.  K 


034.0 

1X0, 


jii.  J.     li  tit- 


44.5 

75.0. 
"0.0, 


2.08 


1.56 


»  16.0 


ao.0. 


it) 


y,.o , 


97. 


23L4 


laoi 


.7914  431.8 

I 


•  24.0  


.40 

G&O  l.S 


12. 0 


41.9 


xO,  i..r:iv  itii's  III  1-V  (  .    ;;t»i'   c  .  (o  iauhiill,         Ji.  cl. 

r:iii.rifn-  Miin.-  [ht_(  (-..".lju.!.   Viacoalt;  by  Rod- 

 I  \  iviiiri.  t'  r  17.1  ut  I  V  i.  . 

210  Gnivttifs  at  C  300"  C.  to  ftonhalt,  39.5  p.  ct. 
CttJonflc  value  per  c.  o.,  9.907,  VlBcoaity  by  Rod- 
wood  viaooiiMMr  1,000  »t  !&•  C. 
OravltiBB  at  15'  C.  300"  C.  to  uph«lt,20.7  p.ct. 
CalorlAe  value  per  c.  e.,  9.aM.  Vlaeoalty  by  Rod- 
wood  vtwometRr  110  at  Ifl*  (\ 

27rvc.:  Above 270* C. 31,1  p.ct  

No  tctni^^rature  given.  Qas  oH,  10  p.  et.;  lubrkMt- 

iiiK  inf,  M  p.  Pt. 
DisUlifltloti  ir-'  iSrvriPss  prodUMd  «9.>*1'  p.  ct.,  »p.  pr. 

0.  89C!  (m(>'.ii:',  I  nki-.  \^.ifcr.  :,'-A  \n<s  Mi  :>  p.  (.'t. 
OU  <>[  ii  N-^"-  -|i,  ;rr.,  .'JI  [■,  (  1 ,,  "f  'i.'i*i-N  ^j,,  jjr.,  17.."> 
p.  rt      !■  I  "  M  •  i  i.  I  ill.i  li   I  I .  .1  Ii'i  I  h\  cr  -.i  I.  iri  L-  \  ii'l<i>-ii 

«  Ii.''.  "1  :i  1  li:i  'i  ;ili'  ..  lirn  .it ;,  nl  .,1,1. Hi  II. ^.s.",  ..(I  I'jl-'  I'., 

iir 'ill!;.'  I  H.1111,1.'  l.'W.  r  tluin  t-.  I"rc  di'^t  ill;ii  n>n, 
.\  r  (  r.'ii  t  jii.'ii  1  Willi  siil|  iliH  .'ir  lu'td  iiti'l  »l:t  juid 
r.''!  ll  l.liu  I  r>  'ril  r  .  I'l:.  it  li  -cl  ii  -li'ii --l  t  \'  '  .f  0.SM1. 
■HM  I.  .^1)  ^1.  .  1  , ;(  riiiil.||j;iu'i-  iwi  l  p  I'l  .  llk'lil  llll.lir.'il- 
iri); . .;,  r  !c|i  -  |,r.  ---u  :<■  .  li  -  I  ill.  t  II  .ii  j.  .  (  ,  ^;r. 
li  s|i.',  l  ;ir.'.-i^iir.'  .i;-lill  if,..).  (•'  ii  -i.|iic  .  l:i  ji. 

(1     ■.  i.v|,  ,l  (  I  I.'.  |.  i  i  :  .'r:.;  ti..;iuHuu  ol  au. 

I.  viii.  I J.'- ( 1 .    I  .tt.vi .  rii.;.' ini;:nIn*tingoil, 

p  I  !  :  1  .      . itiiiu'  .  ;l,  .;l  v,  j.  ct 
Uli'  [  r  ; .n      I  n  ■  1 1  ■  I  :!i .■  1 1  .11  ■.  i.  !■  Ii  <|  .'hi  7,'  p.  c  1 . .  -.p  pr. 

1.  ^l  I.  ^  ti.i  [.r-'.-.ir,  .:i..tUi.!tii.ii  ni  n.:,i.lijc  i;i(i.!M 

p  (  I  V  i  ■I  P' i  .'-^  7 1  ]i  c  l  ,  ii:iij  fr.ii  1|.  n:i  I  i<.ii  tif 
-ii  |.:r.  1)  ^llJ.  I>i>  c»  .  I  i;t.:i  I  rii.jc  lllllliiiJl.ititi^; 
oli.  i.j  1,-v  ii.  I  1  ;  InPri'M  ln>^.'  ..il,  L'h      |.  ct. 


354 

356 


360 

I 

I 

SOS 

I 


364 

305 

308 


367 


1368 


UikJlt  ; 


•iir>'  ii-       I  iii-i  s  i.M.-i  -M  :vi  p  if. 


0.810:  sflcoiKl  pr\v^?iur«  dIslllUitlon  of  re*iiUi<  (i^  .a 
p.ct.)  yielded  p.  Ct.;  second  froctiooatlan  o( 
r.  0.810,  9.52  p,  ct.    T-  t  d  f  ni  l-^  llluiDlaaUng 


pp.  KT.  0.810,  a.i-'  p,  ct.    r..t:U  mi.i.^  uiua 
oil.  «.85  p.  ct.,  lunrirating  oil.    >7  p.ct. 
Snmple  from  anitit!  BprfiiKiui  No.  2rir  1  nder  i 


der  prcasura 


rlifltlUatlOD  yloMed  l(>.f  p.et..  »p.  gr  (i  810;  aocoad 
pn>ssut«  dfatlUallon  of  loatdus  (S^  '-i  |<  <  ' 
12-5  p.ct.)  yielded  49.S  p.ct.;  aeeond  fmr 
ofRp.gr.08in  124p.ct.  Tot4alcrudeUli 
oil,  29.1  p  ft  :  hibrieallng oil,  37.1  p.ct. 


370 


oim'-Hi"  r    in  80»C,,74p.ct.,«p.gr. 0.768;  »<» 

  1:  iiS'-^e 

ffr.  1,1. 

Ca  rl¥in'.  ^4  p.  f  ( 


ISOf*  C,  7.8  p. 


118°C.,  7  ^p  <  t  ,  »p.  f^.  0.7738: 

ct.,  sp.  ^r.  i,i,<i:M, 

I V .  I  n )^-,  u ,  12.7  p.  ct.:  Ditiogen,  1 .7 
1  I  1    nxygeu,  l  ±  p.ct. 
22.0  a  1 7/1    .'7  )^  cT;  above  270*  C.  44  p.  ec;  nitrogen, 


371 

372 
373 


365.  366.  Am,  Jour.  Scl.,  2d  .«r..  vol.  43,  p.  242.  B.  SiUiman. 
307-370.  Am,  Jour.  S<1.,  2d  Ser..  vol.  47,  p.  10,  8.  F.  Peokhun. 

371.  Pet.  Rev.,  Dec.  27,  I90tk  Clifford  RictiArdtiOD. 

372.  MtMoa  BttmiioM  U.  B.  tor  l»6;  from  DuU.  11,  OalitoniU  State  ICla.  Bur. 
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HIKBRAL  EB80I7BCES. 

Analyua  of  petroleum  from  variouM 


LOMttOBOl  wIL 


cAuroBXiA— «ontluued. 
VeatnmCouii^  


<«  (feet). 


Vhywkekk  propertiea. 


Gravity. 


laaBdeiude. 


C«lor. 


24.  or 


5 

8. 
I 


!  i 


D<l>.   I*ipeliiif'av»>r- 

Do.  do  


Do,. 
Do.. 
Do.. 
Do. 


AdamaCanjiiR. 

Do  

Do  


Onanwdl.... 
WildBniirdl. 


2&0 

.9021 

25.2 

.983 

12.4 

.9m 

22  t» 

.916A 

22.8 

'  .WIS 

27.0 

.853 

34.1 

.915 

2.10 

.WJ\ 

24.0 

Do  

Do  , 

Buckhorn  distrtot . 


nol,  I'nion 
Oil  Co. 
WHl  i:.,  Wwck- 
liiini  Oil  mid 
j     Traua.  Ct>. 
BwdidalftCMyon..  Robinson  No. 

!     2,  Union  Oil 
Co. 

Do   Sec  1-'.   T.  3 

i     X  H.'JOW. 
l>o  


No.  27,  Union      2, 741  .  JWH  2S.  8l 
on  Co.  of  I  I 

California.  j 

OrwnOiltim-    .9X2f<  20. 1 


9&0  .'i)t<S.', 


.  SHMl 


14.  n 


,  N.HIH  28.0 
.  SlMj:.  27.2 


•♦«*■»*•»« 


Brown,  tliiCk. 


ao»c. 


QVMMilh. 


B«Iow 
15»C. 


68«C. 


Above  I. 
70"  C.  I 

D«low  ■ . 
JS«C 


Bwpo  district. 


Four  Forts.. 


.0*12  IH.H 


.Sm  22.2 


l»«»p  brown  -  ' . 


374.  CaUfomla  Statr-  Mlii.  Bur  ,  Bull.  1,  p.  78,  M.  L.  WftttS. 

37.V  :}7(i.  California  Stjit<J  .MIii.  Bur.,  BijU  .'?!,  p.  193. 

377  .179.  Jour.  .\m.  Chem.  .So  .  vol.  2:,.  \>.        Kiimoml  O'NtllL 

380.  Am.  Cbein.  Jour.,  vol.  lU,  p.  7y7,  CUuis.  F.  Mabery. 

an,  ass.  m  Ann.  R«pt.  CulUOmia  8Uto  Mln.  Dor..  1687,  W.  D.  JoluMott, 
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FETBOLEUIC 
paH»4tftht  UnSUd8Me§  ComtfiMied. 


DistUUtion  by  KngtcT's  aintb- 
od  (by  TolmiM). 
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To  150°  C. 


7.0 


V 
& 

CO 


I 

f 

ia4  .T2M 
14«|  .7Mej 


110 
17.0 
•.7 


.TSM 


h  kg  .7518 


91.2 
&S 

ULl 

.8 

0 

1ft.  A 

U.0 
•  AO 


.732 


.7717 


.735 

.7307 
.7400 


l.'yj  ' -300'  (• 


J 

e 

2 


&0 


c 

o 

c: 

I 

CO 


ga 

59 


I 


c 
8 

I 


Tao. 


28,0 
13.8 

•  11.3 

•ie.0 

•  U.5 

42.4 


.8116 


8140  71.7 


OLO 


7Z0. 

) 

71.6. 


61.^  a 84 


24.  a!  


28.5 
41.5 
27.2 
31.  a 

«aoL6 


Al.H  .  . 

70.  .i . . 


.839 
.(jl)74 


£3.4 


.48 

.32 


1 


21  .SfBl 


72.8. 
4giO 


1.74 


11.0.  Averag(<  iiM  fmni  lOii  Imrn-Is  'iot.'miimvi  Lynn-  |S74 
I  ■  nlng:  li.iMilitK-.  ^-r.  Oi.7l»i..  H  i.nrri'N,  Ixmrine, 
tip.  0  7J.'.-l,  4  |.;irp  ls,  ki-nivnc,  ^r.  O.MXi.  1.^ 
Imrrtis,  kerus'  tif.  >|i  ■i^'"-  I'J  I*  .  >s  *>  :rrt-'J>.  g»a 
dUUUata,  np.  ^'r  (i  \Ma,:'l  h.irn  l-.  sjiiiKllo  oil,  sp. 
gT.  0.8074,  10  burrtls,  mtilnl  oil,  sn.  kf.  0.916,  12 
barrels;  heavy  neutral  oil.  sp.  gr.  0.9272, 0  bamb; 
lubricating  oil,  sp.  gr.  0.972S,  6  barr«la. 
23. 7  Gas  oU,  16.1  p.  ot.,  sp.  gr.  0J861 ;  lubrfoatlng  oU,  20.3, 
8p.  gr.  O.OUl. 


to 


376 
376 


m 

S78 
370 


14. 9  8to\-e  oU,  14.4  p.  Ot.,  Bp.  or.  0.8SW;  ftiel  dUtflUte,  22.8 
p.  ct.,  ap.  gr.  OJOfi:  lubrfoiuit,  16  p.  ot.,  ap.  gr. 

I  0.9272. 

36.5  •lSO"-250»  C:  2S0O-350o  C,  34.05  p.  ot.;  350"  C.  to 

aj-jiti.'ilt,  H  7r.  p.  ct.   W«t«r,  9.5  p. Ot. 
13.8  a  1,^1         (  ;  hMy^-wtf  C,        p.  ct.;  330*  C. 
!     asphalt .  2.2  p.  ot. 

41.0  ai:.<)"  iio^c:  aw»-a80»c.,»p.ct.:  8fiO"C.to««pli«H, 

21  .')  p.ct. 

Oruviti<-5at  Jt)' C.    Bnmilti.' al)sorption,  1".T'2.    IVr-  380 
ct*nf "if  nil  rr i^ri  ii  rirnipoiin<),  0  .V5  P  ct  ;  oiirlK)n, 
K").«,()  p  CI     )]■.  ilrnp  n.  !.'-S4]i.ct.    Rl■^i<llll' !iIh)Vc' 

:«»!-(     t  t'.Uk/lH-.i  rl  y  t:i  r.     (  VaciiUItl 

I      t  li  III  .il--'  I  f-'i  ^  "ll  I 

 '  1(1(1    1  .'."i '  t \.  T.N  p. ot . ;  -ji n,i  r  ,  1  s  ji. ct . :  jmi  "J.'iO 

'      (   ,  U.4  p.  ct. 

 '  I.Vj    -ti'i=' r  .  In  w  |,  ct  .  sj;.  j.-r  'jwi '  ■-'.'i<.>M  ■..  ,s  p  .1X2 

ct  .       yi  'I  M'..  I 

7.0  T'  iii[Mirulurt<  uot  given.  Uu3  dlMtUlatc,  17.3  u.  ct.; 

liii>ric«tliigoll,«lp.ot.  Pyridine  baM equals 0.88 

p.ct, 

OlS  <;ri\iii.  >  .t  I  >°C.  300"C.toiisphnlt.43p.ct.   Cal>  |3S4 
ori!i(  viilut  ixTCC,  9,384.    \  I sco^ity  !)>' Redwood 
visfomi'tcr  UVJ.,5  (it  I.")"  C. 
lao  Gr.ivltlcsjtt  15°(:.   3U0"  C.  tu  iLsphtilt,  40p.ct.   Cal>  |386 
iidfir '.  Jtioperc.c,  9,880.  Vlaoofllty  by  Redwood 
I  vist oiiu  ter  347  ot  16"  C. 
23.0-  Gravltlee  at  15«  C.  300o  C.  to  asphAlt,  40.4  p.  ct.  1388 
-  Ro 


isl 


1&0 

25.G 


71.79 


Water,  0.3  p.  ot.  Viscosity  by  Redwood  vlncom- 
eteroverl,M0atl6«C. 
amTltieaatl6«C.  300oC.toaq>taalt.29p.ct.  Cal- 
orific value  pere.  c,  9.310.  Viaeoelty  by  Redwood 
viBCometer  aOS  at  U*  C. 
» l60»-270»  C;  above  270"  C,  40  p.  ct  


387 


OrHvltfca  at  20»  C.  «  fl2«-154"  C.   62«>-120»  C,  10  p. 
Ct.,  refmctivn  Index  1.414.   Under 26  nun.  nn»supe, 
48°-lltf''  C,  13  p.ct.,  !»p.  fs'r.  0  797-.'.  ivfmclfvc  liid*'x 
»-i62*r..  VI  J),  ci..  Hj.  Rr.  0.M2:  l.W 


1.443;  110»- 
11  p.ct., 

0.903S  at  2.".'^  ('.;  ^.i.   .sin  c 


C,  ll^x^t..  Bp.  Kr  0  S7J-I:  Ms"  j,V.°  C,  lOp.ct..  sp. 
Ht  4.5"  r  :  P'sidue,  2;').4  p  ct. 


gr.  0.9 

0.921 '1 1 


19H° 
,8p. 

•i  p.  Ct.,  ap.  gr. 


33.47  .  sixM  66.63 


380 


390 


.{iKr-iU)' »".,  _'.(».'  p  ct.  by  voliim«\2.7  p.ct.bywel^t, 
sp.  gr.  O..StWh;  'M'  (\.7  V  v  ct  !>v  volume,6p.Ct. 
by  weight,  sp.  gr.  ti.7>,v.^:  j-vr^  (  ,  '.j  47  p.  ct.by  TOl- 

uiiif.  s  07  {).  rt   liv  wcl^'lit ,  sp  L'r  Ii.>4il2. 
30».r-.r,-i  ■  C,  i.  UX  p   d    iiv  vi>lii:nc.  (,■.'!  p   ct ,  l-y  391 
Wt'lj^lit,  'q).  LT.  n.^^Jil,  LNNr  C  .  >..'M  p.  ct  l.v  v()lunu>. 
5.hO  p.  ct.  liv  wcl^'ht ,  sp  ffr.  ii.7i.i4.  r-*"  (\.  p.  s4  p, 
Ct.  by  voliuue,  14.  t>4  j).  ct.  by  weiglit,  »p.  gr.  u.>jU<X>.  i 

W.  ICinml  BeMUioaa  XT.  8.  for  UOO;  from  BnU.  11,  OalUoraia  Mia.  Bw. 
M4V.  OriUoinla  State  Mln.  Bar..  BoU.  31,  H.  N.  Ooopar, 
iirSJIiDfiila  State  Mln.  Bar..  BalL  31.  Paul  W. 
380.  PM.B«v.,DWiS7.Gllflat«Biebaidaoii. 
380, 3n.  Cattfomla  Bteto  Mln.  Biir.»  BulLi  (Milyat  not  given). 
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laNfiBAL  KB80UBOBB. 

Analyus  o/  petroleum  from  variom 


o 

•c 


LoMitiiinof  well. 


302 


3B» 

304  ... 

m 


397 
."MS 

400 
401 

402 


403 
404 

405 

406 
407 

408 

40M 

410 


411  ... 

412  ... 

413... 


CALIFORNIA— rontinutyl. 

\'rntura  County — Con. 
Scspo  district— Con. 
Four  Forks  


^^T"  ^^^^ 

of  well.  ^j^j^ 


I'hyaicHi  proportlos. 


Gravity. 


it 
a 

I 

CO 


Do. 

l>o. 
Do. 
Do. 


0.0m 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Plmdtattlct. 

Do  


Ono-hal(  m.  west  ol 
Sant«  FWB^ 

Do  

UnuikUnGBiiyon... 


WWder  Canyon,  i:: 
mUw  northweat 
of  Banta  I'aula. 
Do  


OJai  dJATlct. 


Sail  Marsh  Cttajroit 

(neitr  Santa 

Paula ) . 
Timber  Canvon 

(near  Santa  F  au- 

U). 

aABtoPaidAdlrtriet 


No.  2. 


Tar  Crmk. 


<1i)  !  912A  Zi.4 


31.2 


C9olor. 


a 
I 


Koddiah  brown. 


I 

.MDli  24.0 


.1IU2I  'Hi. -2 


.m  aa.4 


.833  as.1 


 <lo 

Four  Forks. .. 

Keiitiick  

California  Uil 
Co. 

No.  7,  Union 
Oil  C«.  of 
California. 

No.22.Modolo 
Oil  Co. 

Tank,  aec.  8, 
T.  4  N.,  R. 
IS  \V. 

6cott  A  Gil- 
more. 

...do  

Santa  Paula 
fl»>ld.  F.ure- 
kii  Oil  (ki. 

No.  0,  Bur- 
rows A 
Sona. 

Oarrtftt  Tun- 
nel, Bur- 
rows&Sona. 

No.  4,  WtUd- 
dm  Double. 


1,175 


I.IUO 


958 


1,000 


2R4 


.9129 
.911« 
.9015 

.9402 


25. 


8701  30.9 


.88381  28L4 
.804 


1,000 


No.  II,  Union 
Oil  Co.  of 
California. 
No.  3,  Los 
Angeles  Pa- 
cific Rwy. 
Co. 

Capital  crude 
20,  1/OS  .\n- 
K»^leR  Pacific 
Kwy  Co. 

3K  IVt  Ilflv.,  .lull. :..  1907,  ClIlTord  Richardson. 

3W,  3W4,  407.  .Miiw'nil  Uesourc*'-'*  U  .S.  for  lS«i,  Fm<lerick  Salatlie,  anal^rat. 
9K,380.  7ttl  Aim.  Kept.  c^ilUurniii  Slutv  Miu.  Bur..  W.  D.  Jobuaton,  obsraist. 
307-401,  ¥»,  400.  CaUSornla  Stato  Mlo.  Bur.,  BoU.  11  (laboxatory  amJytla). 


.9302 

I 

.94S6 
.8806 


.8767 


.882H 


.07f» 


.9361 


20.; 


28.0 


13. 


.8481 


.R900  27.8 


I 

♦J 

o 

3 
w 
m 

o 

♦J 

s 


48"  C. 


1 

 i  

Below 
M»C3. 

Below 
Ift'C. 

Below 
iS'C 

lk4ow 

WC, 

Below 

Ifi"  C. 

Below 

WC5. 
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PETBOLBUM. 
fNvtf  ^     United  iS(at«f— Continued. 
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Dlrtaiiition  by  ICnftef**  meth- 
od (by  volume). 


To  INT  c.  uoo-aoo^'c 


3  c 


o 

■S3 


(i.O   17.1 

I 

i 

7.3  0. 7:jKH'iia.>  .u.Hi  i(> 


f 


37.1  .7317  38.8 

.7147  27.8 
33.8 


e.0 

Tr. 


7.«  .735 

Tr. 


72401  32.6 
83.4 


.72001  30.!^ 


.8871 


19.fi  .7353  30.0 


23.3-  .7623 


33.5 

13.81  .7392032.4 


.8118] 
.8117 
.8044 

.  K<Wi 

.8299 


70.9 


44.1 


88.6 
W.0  '.. 
6G.6  .. 
«3.2 


n4>,^-11><"  f'.;  4'^''-n'.''  r.,  TOp.ct.,  sp.  prr.  0.74S3,  n-- 
frjirUvf-  liuU'v  1  Jis.  U.S^-Us"  <\,  ID  p.  ri.,  sp.  prr. 
d.Tixw',,  n'Ir:ictiv('  iiuicx  l.-lli!.  1,'iult'r 'Jti  rnin,  i>n>s- 
-urv-,  .v.  -iKi'  (',,  1(1  p.  el..  gr.  o  r^^iVi,  ri'fr^!i'ti\f 
iri'li'x  1  i:t::  c,  1(1  [.  rt,.  sp,  f^r.  <i  n^- 

)r:ictivi'  i:;ili->;  1  -l.Vl.  IT.r  (",,  In  \,  ct..  sp,  >>r- 

'l,v!7.  rrfr:i«-!ivr  itiiifx  I  -Hi'V   17:;  -'.'I't'  C  ,  In  p  i  t., 
^•r.ii  Ni:.  n'ir^u  t  i vc  iiiili'N  l  .-lst:  'Jl't-  'jtV.-r..  lu 
i  t  .  .-11  LT,  M.'nr:*.  retractive  index  1.^02;  i!o£>''- 
'XI  (    Loi       !  |>  gr.0.9214,refnK;tlveliid«xl.A13. 

lit'.'  i'  1 1  ii'  .!  I  ;'.  [>.  f* , 

  <i.is  .li>tilli»ti'.s,       'i  p.  rt,,  liil.rlc.il  iiiK.  ■<  I  ■>  P-  <-t...  '.Hga 

I      jclihall  ii>>s.  1!  p.  rt.     rvriililn'.  l>.iSO.  <><|n;il.s 

I    I p.  1 
Iz,  4     .\t  :v:(n  ■  ili'-till^iiiii,      p.  ft.,  ^p.  gr.  u.ishtjl,  3a4 

In :.nr:, I       oil,  :>..•,. s     ct,,  ap.gr. 0.W191.  Fyridlnft 

I  MM'  •■•  I'  i:i  !:•  L?,:;  1 1.  rt  , 
Be|.|■.^   |n«i-  (\,  ^i.i  ],   ct  .  -p.  ^r.  (l,7lKl,  HVr-|2.'r'  ('.. 

0..:  p.  ct ,.  >;>.  >rr,o  ;;;  1:  i.Vi   jiti:  (  ,,  1 1 ,.s  p.  ci ,,  .^p. 
gr.  U.7*.  L'lxr  u.'.^!          ji.  rt ,,  sp,  ^T,  n,v>i. 
Bdow  100'  t.  .,  10  p.  rt  ..  HI),  t'r  u  TH);  UXr-150'  C, 
6.8  p.  ct..  up.  gr.  0.766;  150'-a00  <  .  '»  7  p.  Ct.,  SD. 

03)9,  2(»'-360*  C,  n  p.  Ct,,  sp,  gr.  ui66. 
^-350'  c.  6  p.  ci.,  «p.  gr.  0.8834 


.861 

.8197 


Tr. 

I'r. 
14. 1 


2SA>  ."'-'i:' 
26.4   1 


U.3 

U 

mi 

3&.8 


.7798 


;i7.  -J 

44.6 


11..  (1 


.7571 
.7318 


25.9 
29.3 


.8437 


I 


.754,: 


I 


.8324 

.  v,Vi.'. 


Ml6 

13.2 

41.2 



1C.6 

63,8  ! 

12.9 

7  J  1 1 

69.5 

■luu 

l-L  >x 

43.1 

n.  •.' 

1.4.S 

S8. 1 

64.0 

30.7 

40,4 

10.0 

45.(5 

13.0 

39S 
396 
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AnaUfte*  of  petroleum  from  rarunis 
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414  m.  Caltfoniia  .StuUt  Mln.  Bur.,  Bull.  31.  Paul  W.  Prutzman. 
1,'U  Am.  Jour.  Scl..  :4ii  scr..  vol.  4H,  p.  2S2,  i^.  K.  Peckham. 
421.  Ciilifomia  State  Min.  Bur..  Butt.  SI.  U.  N.  Cooper,  dMinlat. 
m-m.  CaUfoniaStstt Ittn.  Bur.,  Bull.  11  (analjrAbOt |lv«n}. 
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Distillation  })y  I-.ngli'r'.s  iii'-tli- 
ofX  (by' volume). 
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PBTBOI4EUM  INDUSTRY  IN  FOBMON  COUNTRIBS. 

CANADA. 

Production. — In  the  following  table  is  given  the  total  j^rocluction  of 
crude  petroleum  in  Canada  from  1902  to  1907,  inclusive,  as  reported 
by  the  geological  survey  of  Canada : 

Production  of  crude  petroleum  i;i  Canada,  J90.i-1907. 


Ymt. 

Quantity 
(bMvek). 

Valus. 

Average 
prioe  per 

1902  

530,024 
4«8,637 
&52,575 
AM,  096 
669^758 

$ft51,190 
1,048,974 
OM,310 
850,008 
761,760 
l,080k7» 

%\.m 

2.  15j 

1.78 

1.35 

L8S7 

1.S7 

1903  

1904  

1906  

Pncfs.— The  average  monthly  prices  per  barrel  1904  to  1907, 
inclusive,  are  given  in  the  following  table : 

Avenge  monthly  prieee  per  barrel  for  crude  oil  at  Petrolia,  190^1907, 


Mootb. 


January  

Febtuary... 
March  

April  

May  

June  

Jolj.  


19IM. 

1906. 

" 

1900. 

1907.  1 

S2.  3ti 

$1.42 

11.38 

$1.34 

2.34 

1.37 

1.38 

1.35 

2.84 

1.37 

L38 

1.37  ! 

2.17 

1.33 

1.40 

1.38 

2.13 

1.31 

1.  40 

l.:ts 

1.84 

i.ao 

1.40 

1.38  ,1 

1.N 

LSB 

Month. 


August  

iSeptcinlter  

October  

November  

Deoamber  

The  year 


1904. 

1005. 

1906. 

1907. 

SI.  54 

SI.  30 

SI.  38 

$1.38 

1..V2 

1.33 

1.34 

1.38 

1..% 

1.39 

1.34 

1.38 

1.55 

1.39 

1.34 

1.38 

1.53 

1.38 

1.34 

1..T8 

L7S 

La5 

1.17a4|  LW 

In  the  following  table,  furnished  by  the  Imperial  Oil  Company 
(Limited),  is  given  the  production  of  petroleum  in  Canada  during  the 
years  1906  and  1907,  by  districts.  The  increa.se  shown  by  the  new 
Merlin  and  Coatsworth  district  more  than  offset  the  natural  decline 
in  all  the  older  fields: 

Production  of  crude  petroleum  in  Cnrmda  in  1906  ami  1907,  by  districts,  in  barrels. 


Dtatrtct. 


1906. 


1907. 


ItattOD   18.597 

Laambigton  ( staplea  and  Comber)  I  35,058 

Bothwell  I  43.886 

Richardaon  (Chatham)  ;  I  1,876 

TbametvUle  :  1,686 

Mbora  Township  ■  St,iM 

pU SprlQga^,.   iSS 


Harifii  (E.  TUbury  and  lUldgb)  

OoAtcworth  (RoflUMjr)...  

FMkiIIa  (InuudM  all  diaulcto  not  enumeimted  above). 

Total  


666,388 


14.696 

16,  no 

6D,6S6 
MO 
1.180 
88.790 
66.818 
SM,866 

4^m 

806,866 
768,601 
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MEXICO. 

Pf  troliforous  lands  extend  from  the  hacienda  of  San  Jose  de  las 
Iluinas,  HI  Central  Tamaulipas,  to  the  district  of  Valles  in  San  Luis 
Potosi  (where  the  Ebano  oil  deposits  are  bcng  worked)  through  the 
counties  of  Uzuluamai  Tuxpan,  and  Papanthi  in  Veracruz.  Farther 
to  the  south  another  i^on  is  found  which  embraces  the  Veracruz 
counties  of  Acayucan  and  MinatitlftTi  and  extends  southward  through 
the  States  of  Tahasro,  Oampeche^  and  Chiaj>as.  Petroleum  has 
also  been  found  in  fciiiall  quantities  in  tlie  Federal  district  of  Mexico, 
Jalisco,  and  Oaxaca,  and  at  other  points  along  the  isthmus  of  Tehuan-* 
tepee.  Some  recent  discoveries  in  the  States  of  CSbihuahua  and  Coa- 
huila  sliow  the  existence  of  paraffin  oil  in  the  country. 

St  itistici*  of  the  petroleum  development  in  Mexico  in  1907  are  not 
ttvaiiabie,  but  it  is  known  from  evidence  at  hand  that  there  was  a 
considerable  growth  of  the  industry.  There  is  small  encouragement 
for  prospectors  for  oil  in  that  country  as  the  land  is  all  held  in  enor- 
mous tracts,  and  in  order  to  obtain  a  working  basis  for  wild-catting 
the  operator  either  has  to  purchase  a  big  tract  of  land  oiitrip;ht  or 
enter  into  burdensome  leases.  Up  to  the  present  time  oil  develop- 
ment and  ^d-cattins  are  being  done  by  a  few  large  concerns  which 
own  outright  the  land  they  are  developing. 

There  are  at  present  five  oil  companies  in  oporHfion.  The  most 
important  is  the  Mexican  Petroleum  Conipan^^,  wliose  main  field  of 
operation  is  located  near  the  port  of  Tampico,  its  headtjuari^irs  being 
at  the  new  town  of  Ebano,  which  the  company  estabhshed.  Other 
li(  Ids  of  this  eonipany  are  situated  near  Laguna  de  Tamiahua,  south 
of  Tanipieo,  jiiul  near  Tiixpan,  a  little  farther  south.  This  company 
has  bored  a  number  of  wells,  the  capacities  of  which  are  estimated 
all  the  way  from  50U  to  1,000  barrels  each  per  day.  It  is  reported 
that  a  gustker  with  a  capacity  of  \,Sf\0  barrels  per  day  was  brought 
in  early  in  1907  in  t  lie  Ebano  neld.  Some  of  the  wells  now  naturally ; 
others  are  pumped.  The  output  of  the  company  is  not  known,  but 
that  it  is  lar<:e  ap])ears  from  the  fnct  that  in  addition  to  keeping  its 
refinery  constantly  supplied  it  furnishes  from  3,000  to  4.000  barrels 
of  oil  aaily  to  the  Mexican  Central  Railroad  for  use  as  fuel  in  its  loco- 
mot  ives  and  also  supplies  the  crude  oil  market  for  a  large  portion  of 
Mexico.  The  Mexican  Central  Raliroad  is  usintr  oil-burning  engines 
on  its  main  line  from  Torn>on  to  the  City  of  M<'xico.  and  in  its  t)ranclie3 
from  Mexico  to  Cuemavaca  and  Balsas,  from  Tampico  to  Aguasca- 
Uente.s,  and  from  Mexico  to  Guadalajara  and  Tuxpan-Colima.  Stor- 
age tanks  are  being  prepared  at  Guadalajara,  Yurecuaro,  ^potlan. 
and  La  Vega,  and  metal  delivery  tanks  are  being  erected.  Some  oil 
has  been  unloaded  at  Guadalajara  and  Zacatecas.  The  Mexican 
Petroleum  Company  sells  a  .small  part  of  its  product,  reduced  to 
asphalt,  to  the  Mexican  Paving  and  Construction  Company  for 

Saving  purposes  in  the  cities  of  Mexico  and  Guadalajara.  The 
[exican  Petroleum  Company  is  going  to  establish  a  plant  in  Ebano 
for  producintr  100  tons  of  pure  asphalt  daily.  This  asphalt  finds  a 
reaav  market  in  Europe  for  paving  and  naniting  uses.  Some  of  it 
has  been  sold  for  painting  the  bottoms  or  the  warships  both  of  the 
United  States  Navy  and  of  the  British  navy. 

Another  lar;^  company  operating  in  Mexico  is  Messrs.  Pearson  and 
Son  (Tiiniitod),  operators  of  the  National  Tehiiantepec  Ilailroad  .whose 
oil  fields  are  at  Minatitlan  in  southern  Veracruz,  and  in  Tabaspo. 
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Their  main  oil  camp  is  located  near  San  Cristobal,  not  far  from  the 
Tehuantepec  railroad,  where  the  company  is  drilling  many  test  wells, 
as  also  at  ot  her  points  in  the  Hold.  This  oil  is  of  a  utUe  hghter  grade 
than  that  of  the  Ebano  and  TuxpRii  fields.  The  nil  of  southern 
Veracniz,  especially  that  of  Minalitlan  is  boin<^  stored  preparatory 
to  the  completion  of  a  refinery  at  Aliiiatitlaii,  near  the  City  pf  Mexico, 
which  is  to  be  the  largest  ever  erected  in  the  Kepublic.  It  will  be 
complete  in  every  department.  The  company  has  completed  a 
pipe  line  from  the  San  Cristobal  fields  to  the  refinerv,  where  tliore  is 
one  42,000-barrel  tank  filled  with  oil.  The  Mnatitlaii  oil  is  said  to 
require  considerable  refuuiig,  being  very  rich  in  naj^htha.  The 
company  was  very  active  mirinff  me  year  1907  in  dnlling  on  its 
various  holdings  in  Veracruz  and  Tabasco,  and  ia  erecting  large  steel 
storage  tanks  at  Veracruz.  Some  of  its  wells  are  of  the  gusher 
variety.  It  is  now  supplying  the  locomotives  on  the  National  Tehu- 
ante]>ec  Kaiiroad  with  fuel  oil  from  its  field.  When  the  new  fuel  was 
introduced  on  this  road  the  oil  sup])ly  was  obtdned  entirely  from 
Texas.  The  company  lias  made  a  contract  to  supply  fuel  oil  tor  the 
engines  of  the  Mexican  Kaiiroad  from  Mexico  city  to  Veracruz. 

Another  company  is  the  Furber  Company,  which  is  operating  on 
land  near  Papantla,  State  of  Veracruz,  wnere  oil  was  discovered  a  few 
years  ago.  This  company  has  made  no  effort  to  develop  its  holdings 
owing  to  the  remoteness  of  tiie  property  from  railroad  transportation 
facilities.  A  new  railroad  is  projt^cted  to  be  built  from  Teziutlan  to 
the  port  of  Naiilla.  and  it  will  pass  cl(xse  to  the  oil  field.  It  is  said 
that  oil  was  fomid  in  each  of  the  few  wells  that  were  bored.  Tankage 
is  now  being  erected  and  possiblj  a  pipe  line  will  be  built  to  the  sea. 

Oil  was  recently  developed  in  a  well  that  was  bored  near  Ojinaga, 
Sfafe  of  Chihualiua.  The  quantity  is  said  to  be  small.  Another 
well  is  being  bored  in  the  same  locality. 

A  test  for  oil  on  land  located  near  Pochutla,  a  few  miles  from  the 
Pacific  Ocean,  in  the  State  of  Oaxaca,  is  reported  to  have  been  suc- 
cessful in  locating  pay  sand.  The  new  field  is  close  to  Port  Angel. 
The  surface  indications  in  the  oil  belt  of  Mexi  ^  as  described  by  Dr. 
Ezequiel  Ordonez,  of  the  Mexican  Geological  Siirv(>\',  are  mounds  in 
the  extensive  peneplains  of  these  States.  These  dilTer  from  Texas 
mounds  in  havmg  a  central  dmnney  of  basalt.  Most  of  the  oil  found 
is  of  asphaltic  base,  ^  cry  vis(  ous,  and  used  only  for  fuel  and  lubricat- 
ing. The  common  distillation  produces  about  50  per  cent  of  asphalt 
of  the  best  quality  for  })aving  and  j)ainiing  purposes.  It  seems  A'ery 
probable  that  the  oil  found  now  in  small  quantities  in  Tabasco  will  be 
round  in  larger  quantities  in  the  future  and  of  hghter  grade,  with  a 
good  percentage  of  paraffin,  though  not  light  enough  to  be  very  good 
for  illuminating.  The  actual  oil-producing  fields  of  Mexico  are  very 
few  and  all  give  that  black  \'isrous  asphaltic  product  called  "chapo- 
pote"  or  "be tun, "except  the  sliglit  developments  in  Chihuahua. 

It  was  difficult  to  obtain  complete  information  regarding  the  output 
of  the  oil  fields  of  Mexico  in  I'M)?,  hut  the  production  is  estimated  at 
1  jOOO.OOO  barrels,  which  is  all  fuel  oil.  The  greater  part  of  this  crude 
oil  was  produced  in  the  Ebano  field. 
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The  following  table  shows  tho  (iiiaiitity  of  crude  petroleum,  naphtha, 
and  illuminating  oil  imported  from  the  United  States  into  Mexico  in 
1905,  1906,  and  1907: 

JmparUo/petroleut»  and  U§  products  from  thr  United  Slatet  into  Mtxico^ftan  ending  June 

SO,  1905,  1!in6,  and  lyiH. 

(<iiiUoii>.J 


IfWft.            !  IQOA. 

1W7. 

Kind  of  oil. 

tiuanlitjr. 

Vahie. 

Qiuntity. 

X'bIui*. 

t^Jiaiitity. 

\h1u«. 

Crate  

14,035,517 

1786,613 

$706,383 

19,«3,4M 

tI.0S7.a6 

NapbtlM  

H,«2 

100,674 

ao,  iffl 

133,14" 

22,000 

74,291 

2,006,%% 

3(KJ,24l 

2.4ft'>.070 

252.020 

137,614 

1,097, 746 

212.970 

1.2.V;.OT1 

230,074 

T..t.it   

Ifi,2SI.720 

1,010,  MO 

I7.«(tO.S.'^ 

1.202, 747 

23,S70,M2 
\ 

1 1  A4#  t  iJH© 

QuanJ^y  and  value  of  mintral  oU»  imported  /ram  the  UnUed  State$  into  Mexico,  i90S  to 


Ywr  ending  June  3D— 

MbwtaL 

Crods. 

ReOiMvl.  including 
residuum. 

9.M9, 154 
10,HC».s.44S 
14.030.517 
14..m4a5 
19,992,434 

$550,332 

msi,.s7.s 

7m".,  •il  :i 

1.153.015 
1.179,«?M 

1.2!n.  431 

;!,  z<:<, 
3,906,472 

$2lK,2n 

222.005 
224,061 
010.  479 
511.990 

IflOS  

1906  

(Tilt. 

1W7  

1.037,226 

PERU. 


The  oil  production  of  Peru,  which  declined  from  1901  to  1906,  is 
increasing  again,  due  to  better  refining  facilities. 

Production  of  pttrolcum  in  Zorritos  ail  Jirld  oj  Pent,  liMl- 1907^  in  gallom. 


Ymf. 


3,136^000  2R2.4aO 

2,«0,M>  373,280 

2.0m,000  276, 100 
2, 0140.000  I  365,000 

1.584.242  300.000 

l.'sl.tiOO  3.10.000 

W07  1   2,750,000  420.000 


noi 

1902. 

mi. 

1904. 

i9a^. 

1906. 


("nuJe  (KJ- 
troleum. 


Reflned.a 


OMoUne. 


19,000 
25»tt»> 

61.745 
46,200 
29. 570 
54.  (XX) 
101.000 


10.000 
20,000 


RUSSIA. 

The  production,  which  .showed  such  a  sharp  decline  in  1905  in 
consequence  of  strikes  nnd  other  internal  distnrljnncos,  increa^sed 
again  in  1900  and  a^rjiin  sliLrhtly  in  1907.  The  lal>or  disturbances 
were  still  a  pronounc*Ml  factor  and  competition  from  the  increased 
activity  in  Roumania  and  Qalicia  was  felt,  but  both  were  more  than 
balanced  by  the  drilling  in  of  gushers  of  phenomenal  size.  The 
average  depth  of  welis  increased  from  896  feet  in  1896  to  1,169  feet 
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in  1906.  In  the  Bibi-Eibat  field  the  increase  in  depth  is  from  an 
average  of  1,141  feet  in  1896  to  1,757  feet  in  1906.  The  deepest  well 
is  2,;il0  feet. 

Russian  oil  trade  was  favorably  influenced  by  higher  prices  for  all 
products,  but  the  year  was  not  a  satisfactory  one.  as  is  shown  in  tl^e 
coiLsular  report  of  Consul  Stevens,  which  can  be  obtained  from  thi 
Department  of  Commerce  and  Labor. 

Froduetion  o/enuk  petivkum  in  Hu$tia,  1903-1907,  hffjteldi. 


.6 


Ymx, 

Bakn. 

Poods.* 

Barrels  o( 
42glill0IU. 

506.581,155 
«14,nr.,44'» 
414,702,000 

71,(.is,asc. 
73,723,290 
49,791,a5«J 
63,723,889 
Sr,  143,087 

M07.  

Oroxnyl. 


! 


Poods. 


fiarrela  o( 
42  9iUl0I». 


Poods. 


.'t»,0(>4,0(»0 

43.0i7,0j2 
38,373,<»3 


3.  '.)72,S70 

4.  .s  13. 

ri,  KiS.UH 

4,m,m 

4»707.«87 


62<.>.(i75, 155 
tvVJ.210,  77«j 
4.j7,Sl'.>,aW 

SUk216»612 


Barrels  of 
42gaU0IM. 


7r),,W1.25«5 

.'■)4,iKi),270 
58,897,311 
61,830,734 


<j8.33  poods  cnide-l  rnlte'l  Stiitps  ^»irn'l  of  42  p:illons. 

8  poods  lllumiriatiiig  oil^  1  rnitt»<i  S(;^t<■^^  t>;irti  l  of  42  Kallona. 
8.1S  poods  lutirioatiiij:  oil  - 1  I'liitr-il  .'^tiitcs  l>iirinl  of  42  gallons. 

9  poods  residuum=-  1  I'liittMi  ,>^tiitf!«  Ijarrel  of  42  kuII"ii^- 
7..'iO  poodN  naphthu=>  1  United  States  barrel  of  42  gallons. 

8.3775  poods  other  prodootfl  Uiiltad  Sutes  barrel  of  49eKUora>  sstlmsted. 

1  nooif^.3<>.H2  pounds. 
I  koi)ok--1.9.'>Soenta. 


Mnciudea  4,721,000  poods,  or  54k>,747  barreln,  prodiiccd  in  Bercki  iind  Tcliinilon  oil  fields  In  1006. 

The  total  production  of  crude  petroleum  on  the  Apsheron  Peninsula 
aud  the  shipments  of  the  chief  petrolonin  products  from  Baku  to  ail 
points  from  1902  to  1907  have  been  as  follows: 

Total  produetwn  of  rntdr  pdwlrum  on  tht  Apshi  nm  Peninsula  and  shipment*  11^ petro- 
leum product*  Jnnn  Baku,  VJU^-li)07,  in  barreU. 


Year. 

Produo- 
tlon. 

Sblpmeots  from  Baku. 

lUamlna- 
ting. 

LubricH- 
Uog. 

Crude  oil. 

4.090.036 
3, 172,.%t> 
2. 24'.l,  340 
2.S97.:m 
4.(Xll.441 
4, 290,  .500 

Total. 

1W3  

78,4l4,o-i:> 
71,018,»»«> 
73,723,290 

«>.791,3.'!<l 

57,143,097 

1 :..  (J2<'..  000 

IS,  31.3, 125 
19,205,250 
9,209  125 
.S,'.l41, 125 
11,450,019 

l,750.3<-i7 

2.1132.347 

l,v«.. 

I..'iti.i.'.tl2 

1.  S4:,  7Vi'J 

1,?24,W)4 

2!»S.»V".7  3S.04n..V».'i 
117.M  :.         7i  k3.77,S 

I. v.t.  ;>.".")   ;i3jc2.  Ill 
l.Ml.ds:,    2'J,  .'.v.,  777 
I7'i.-js'.i  ■S2.i>\i7.i'*>: 
5<j.">,GS!l  27,8.13,892 

89.214,615 

57.  .W.  574 
.'■>7.  l.<2..'ill 
43.  lli;,21S 
37. '.1.-.  fJl 
45,  }M>4,  7b4 

1904 

1907  

The  division  of  the  production  among  the  districts  of  the  Apsheron 
Peninsula  or  Baku  field  is  ns  follows: 

Production  of  the  several  dittricU  of  the  Ap$heron  Peniruuht  190sl-1907f  in  barreU, 


Year. 


BalsUumi.  Sabuiicbl.    Romani.  Bibl-Kibat 


190;i   l(i,r.42,  274 

1  t^.a^4  .••••••••••••■■••••■«•■•••  ^^t^    t  •  I 

1906  1  N,  1 42,  ((17 

1907  ;  8,594,  IW 


.32,1)71, 90S 
27,  iW'l3,  KVt 
2«i,  <rj<t,  2".»2 
It.,  4'.t4,31il 
IS.  73!».Oi:. 
22,036,  TM 


I 


if.,s<>n,i)no 

14.3!HS,!i,-,l 
li,.«HKi.  .W) 

11.  j;!n.  7.32 
W.  i^'K  ?tti 

io,;.»,9oi 


1,'),  2?»S,'2O0 
18,882.294 
21,745,018 
15.175.558 
15,317,647 
15,781,344 


Binagadi. 

Total. 

58,. '.8.3 

7(1,414.045 

31,()iis 

7i.*iis.:«« 

M.  -I".-. 

73.  290 

24,  (KH* 

4''. 

36,414 

Vi.  723.  SSO 

67,143,007 
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production  of  crude  pctroUum/rom  pumping  atidjtowiwj  udU  in  the  Baku  Jkld  in  1906 

ma  J907f  ^  <fi«(rM!te. 

IBarvab  of  Hidtoai.] 


Y«mr. 

BaliJdUMil. 

H,  142.(117 
8,594. 11£ 

8»bUlM!hl.   '  RmWUU. 

BIM'Sitei.  1  TotaL 

rvMriNu. 
ia»  ,  

1 

1R,.113,44-'.     in,  4.«l.iil.'. 
21,070.  doO  1U,3.U.7(C2 

225, 57»      l.tk^t,  IKl 
m.TM  397,110 

l.'>,282.  ao2, 
16,137,215     6&,  762.065 

35,J»4  1.3I|,»S 
1124, 129  1,381.032 

1 

M»  

MOT  

« InoludM  9,4U  iMrnl*  In  BlnagBdl. 

Grmutfi  fitll.  -The  folIowinj(  table  sliows  the  production  in  the 
Groziivi  lield  in  ll>06  and  1907: 

Production  o/  petroleum  in  tie  Orotnyi  ml  field  in  1906  and  1907,  in  hatrdt, 

'  1900. 


PwDpfng. 
flowing.. 


1007. 


aQ,041,«»  1 

«,»1,«»1 

3,4106^472 

Poodt. 
33,840,702 

BarrOt. 
645^120 

38,373,003 

30^314,012 

4^707,637 

There  was  at  the  close  of  1907  a  total  of  271  wells  in  the  Groznyi 
oil  field,  of  which  205  were  producing. 

The  followin}^  table  shows  the  deliveries  of  petroleum  and  petroleum 
products  from  the  Groznyi  district  in  190ti  and  1907: 

DMveriai  of  prtroimm  andpetrokuin  pntducts  from  the Oroznyidittriet  in  1900  and  1907, 

inbarrm. 


Ymr. 


crude  oil.   KaiXNniie.    BaiulM.  |  ResidualH.  *  Total. 

'  <  !  : 


lOOR. 
1907. 


I.VI,  KIT, 


:«i:i.t>4f»        \7H.!WH     •i.4(«,4M4  3,1M,1Q6 


2Q9,SM  ,      243,170        342, -W.      2, 109,7.Vi  2,TO4.S:I6 


The  following  table  shows  the  shipments  of  petroleum  from  NoToros- 
siskin  1905  and  1907: 

Shipmentt  of  petroleum  Jrom  Ndvorom^  in  1906  and  1907,  in  barreU, 


Year. 

1  Crude  oQ. 

lUumlna- 
ting. 

Bensliw. 

Rasidtute. 

Total. 

P 

 1  4W 

435,070 
340^246 

86,230 
3W,«66 

347,858 
200^813 

870.244 
7B6t486 

51506— M  M  1907,  PT  2  30 


4 
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The  receipts  of  oils  at  Batuni  and  the  deliveries  therefrom  for  the 
past  three  yoara  are  given  in  the  following  table: 

RtceipU  aiul  delivcrk*  of  petroleum  at  Batum,  1906-ll*</7. 


vm. 
iflor. 


Pood  . 
25.  743.  :i44 


Ba  rrrh. 

2,ti47.90(J 

3,247,644 


Pood*.  Barrels. 

.•W,7»«.  124  .1, 781,340 

30,999,197  3,188.fi00 

S7,07t,«M  i  a»8U»2SS 


S!fork:<t  nt  Bnfurn. — The  following;  were  (he  stocks  nf  petroleum 
products  held  at  Batum  at  the  close  oi  the  yeai^  190()  and  1907,  in 
poods  and  barrel.s: 

Stodc$  of  petroleum  at  Batum,  December  Jl,  IHUO  and  lif07. 


1907. 

Poods. 
1. 160,  IbS 

BarrrU. 
.V>1, 125 
141,830 

Pood. 
4,2:i2.'KKi 
1,27.'{.000 

fia.ooo 

257, 000 

HnrrflM. 
.V29,  OflO 
l.'V.5,623 
7.909 

28.  .M6 

2.S7.'.'17 

28,580 

6,826,384  1    721,536  |  6,831,000 

721,(NS 

IlliiniliiHttug. 
Liit>rieating.. 

Vaseline  

R«BidiiaU  

ToUl... 


Well  record, — In  the  table  following  is  given  a  statement  of  the 
nmnber  and  condition  of  the  wells  on  the  Apsheron  Peninsula  on 
Deoember  31, 1906  and  1907: 

Number  and  condition  i|f  wdU  m  the  Bakufieldt  in  years  endiiuf  Iheember  J/,  1906  and 


Condition  of  w«Us. 


Coniult'lol  

rnxliulng  

TnnI  piimpbig  

Dnlling  

Drilling  diH-ix  r   . 

Cleaning  out  itml  n'painng. 


Riga  up.  re«uiy  for  dhiltng. 
New  w«iU  tunk  


BaUkbttni- 
Sabunchi. 

Unman  1. 

Htbi-EllMt. 

Total. 

1900. 

1907. 

l9o^ 

1907. 

1906. 

1907. 

1906. 

1907. 

107 

I4.'> 

40 

32 

29 

.17 

176 

214 

2, -220 

3ni'< 

:«4 

.172 

37.'. 

'•2,613 

n2,(MI 

.m 

S7.S 

IDN 

\K, 

124 

23.'> 

l,2fi« 

:<45 

ln2 

9». 

M 

270 

41 

711 

237 

l(M 

Mil 

28 

7^ 

77 

W 

2nft 

368 

413 

IIS.< 

l*i(> 

I7S 

m 

677 

774 

i.24;< 

1,020 

227 

|*v{ 

329 

147 

1,709 

i,.i;jo 

122 

167 

30 

32 

44 

33 

196 

232 

196 

37 

39 

67 

40 

249 

27« 

164,970  233,574 

70,310 

114,068 

118,302 

336,728 

422,180 

"  Iiirliidra  12  wollfl  in  ninagadl. 


Stocks  HI  Baku  field.  The  stocks  of  j>t'troI('iini  and  ])etroleinn  prod- 
ucts in  the  Baku  field  at  the  close  of  19Ub  and  1907  were  as  follows: 


Stocke  of  petroleum  in  Baku,  Iktember  Jt^  1906  and  1907,  in  harreU. 


lUUt). 


1907 


\'    I  wf-lb:  Crudr  ,  900,905 

..^l  n  tmerics:  i 

Crude  '  2,187,339 

lUiuninatlng   %3.751 

Lubrieat  Ing   -"^7 ,217 

Rniduala   4,6<j<>.882 

Otber  producta   »2, 762 

ToUl  ,  9,»1,010 


2,02S.S12 
1,225,000 

268,949 
3,822,222 

179,061 


8,M4,na 
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After  remaining  pi«olic«tty  statiaiiaiy  for  WTml  ywtB  the  Qeli- 

cian  oil  product  inorrased  jspreatly  in  1907. 

Tn  the  following  table  is  pjirrn  a  statement  of  the  production  of 
crude  petroleum  in  Galicia  from  1902  to  1007,  inclusive,  as  asccr- 
teined  DT  the  statistical  bureau  of  the  Oatiiischer  Landee-Petroleum* 
MB,  Lemberi;: 

Production  of  crude  petroleum  in  Oalicia,  JifO^-1907. 


Tnr. 


IMS. 


j  Metric 

BarivU  of  I 
42  gallons.  ' 

f 

Ymr. 

Metric 
rentneni. 

Barrals  of 
42  gallons. 

..  7.779,710 
,  8,271,167 

4.142, 1 

■■>,ZU,475 

5,947,383 

t 

190B  

7,i«(M,4.(2 
n,7W),«74 

r,,7i<<,M7 
8,449,988 

l««a,7lt88teRil8«l48 


In  the  following  table  is  given  the  production  of  crude  petroleum 
In  Galicia  in  1907;  the  stocis  of  crude,  deUveries,  and  consumption, 
by  fieldsi  In  tons: 

Production,  slocbi,  delivcriet,  and  con^implion  of  crude  oil  in  (toiicui  in  liHf7,  by  fitldt. 


East  f.idiria: 

Horyslaw Tii-'tiinovk  W  *'.  . .  . 

S<  ti'>ilni<a   

I  lyez.  

Mraznica  

Other  East  CaUGUn  flelds  . 
W«i|OBllata: 

Ptttok  

aogi....  „  

ftfliriM  

Taraawa-Wi«lopole-ZagorK 

Krnsno  

Otfi.  r  \Vi>8t  Gaiidaii  fleldi. 


Total. 


First 
balf  year 

.S«vond 
half  year. 

Total. 

Stock 
I>«T.  31. 
1888. 

l>cilv<nr- 
ira  In 
1907. 

C'on- 
sumpUon 
and  loes. 

Crude 
stock 
!>«•.  31, 
1807. 

301,300 
20,450 

fi,f«0 
700 
fi,30l> 

020,2X0 
ld,200 
«l,.1fi0 

7no 

.1,930 

I.OII.iMt 
30,0.10 
13,510 
1,4<¥) 
12,230 



13,833 
10,2!)fi 

m\ 

1,062 

74«,090 

an,  935 
iR,mi 
I.7lrt 
10,421 

l.ftIO 
2S0 
1,130 

001,108 
7,130 
2,070 

e» 

1,321 

7,330 
4,813 
Ml 

7.5.10 
I4,(i(<>0 
12,  NO 

ft,  520 
4,720 
1,140 

9.K40 
15,300 
12,ti.lO 

I3,K90 
8,088 
t.»l 

17,380 
29,880 

2.1,290 

3,901 
1,116 
177 
4,888 

10,843 

7,74.1 

15,850 
11,088 
1,108 
17,649 
88,442 
23,  l.W 

M) 
880 
ISO 

700 
2,390 
1,.100 

1,981 
1,884 
898 

3.219 
10,971 
7,426 

1  473,084 

TUi.tMO 

I,176,«74 

3»,547 

VU,«i46 

37,&40 

686,888 

In  the  following  table  are  (;ivcn  the  imports  into  and  exports  of 
petroleum  product.s  from  AuRtriH-lIungjirv  in  1907: 

/mpcHlo  «nto  and  exporU     pelroUum  from  AustriorHungar}/  in  1907^  tn  nwlrtc  tom. 


KJiid.  ,  Imports.j  Exports. 

lUumlnHtmR  oilf  ^   141,572  3,180 

Lubricating  and  otl>t>r  oil*   64.5(^  ,  96,&37 

B«'Tizinc.  :     19.528  I..,,...... 

Paraffin   i4,7W  S21 

Total  I  240,4(ifi  JO,m 
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MINBBAIj  BE60UB0E& 


ROUMANIA. 

The  production  of  rnido  petroloiim  in  Kouniania  Iirs  inoroased 
steadily  and  rapidly  sine*  the  be^iiuiing  of  the  present  decade.  The 
increase  has  been  due  to  the  influx  of  foreign  capital,  including 
American,  and  also  to  the  fostering  aid  of  the  Roumanian  govern- 
ment. Probably  no  other  government  in  the  history  of  oil  prodiio- 
tion  has  invested  so  mnrh  money  in  proportion  to  the  product  in 
facilitating  the  produclion,  refining,  and  distribution  of  petroleum 
and  its  products.  Tliis  is  due  in  part  to  the  wish  on  the  part  ttf 
Prime  lunieter  Sturdza  to  provide  employment  for  the  native  engi- 
neers and  other  professional  men  now  beins  turned  out  by  the  vari- 
ous educational  institntionp  Hf  home  and  aoroad.  The  government 
is  also  owner  of  a  considerable  portion  of  the  oil  territory  which  has 
been  lately  developed. 

The  increased  production  has  come  chiefly  from  the  Bushtenari, 
Campina,  and  Morcni  fields.  Drilling  processes  suitable  to  the  pecul- 
iar geologic  conditions  have  also  been  developed  with  gn  n  t  ino;e- 
nuity,  especially  l)y  Mr.  Raki,  and  to  this  feature  much  credit  is  due 
for  recent  increased  production. 

Produdum. — Jn  tne  following  table  is  given  the  production  of 
Roumania,  by  districts  and  months,  during  the  year  1907,  in  metric 
tons: 

ProduetUm  cgf  crude  petroleum  in  Rotunania  tn  1907,  5y  cfudtclt  and  vwntht,  tn  mttrie 


T)i.stri(  t  I'ralniVik. 


M.uuUi. 


Bu0t>- 
nari. 


-Tanuaiy  

FchnUM7  

Manfa..  

M»y.  i. 

.'iinf....  

.'uly  

AuK'iiHt  

S.'|.t''nilMT.  .  1 

Ofti.lxT  : 

NovtiiuUjr   'HI 

Deoember...   30,222 


■111,01.' 
4::, .(72 

;<.s, 


III. 
T\'. 

M. 
!',', 
It.. 
!N. 
IS. 
■JO. 


;v,ti 


-1.1- 


21, 


I/.  I 


IS. 

h'. 

■Si. 


2i', 


s-js 

:\:\\ 

S<4.S 
.'i  1  .' 

Tin 


7, 4mi 

7. Ml, 

7 ,  i:"* 

7 ,  7t)( ) 
I ;.."!»'.  2 
ti,.VJ4 
."i . 


Total. 


I 


Diinbo- 
VitUk. 


ToUO, 


7S, 
M. 
•M. 
'••I. 
'■•7, 

111. 

!rj. 
•M. 

8?; 


'.N>7 
1  IS 

■J74 
li^il 

i:t( 
'.is:j 

17s 
507 


524 

731 

a*iC» 

1)7,') 

r>47 

.■".(17 
-TJ 

s:i4 
497 


I 


770 
6B7 

S.'t) 
7«i-' 


.  141 

'.112 

7m 


707 
ll^-) 

700 

m" 

t.7l 
7S7 
SlL' 

HU 

m 


TotfU..,.  ^479,454    230, 134    202, 147     75,106  1,0177,671  33,314 


9,m 


m. 

fW, 
Hi, 
101, 

<.n\, 
'J7. 

'y.>. 
S7 
«tl, 


r.»2 
020 

OIK 
3S7 
K49 

0t;.s 

■.m 

4.'>1 
470 


"1  melrii-  ton-7.19  barn-lM  of  ^^gaUooH. 


Tlie  })rodu(-ti()n  of  crude  petroleum  in  Roumania  in  the  last  six 
years  has  been  as  follows; 


BnrreU. 

1902   n.S9,935 

1903   2,  7t>3,  117 

1904   3,599,026 


Barrels. 

1905   4,  420.987 

1906   6, 378,  184 

1907   8,118»a07 
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Tlie  following  table  pIkuvs  the  prop;ross  made  in  every  branch  of 
the  Koum&ni&n  petroleum  industry  during  the  last  tliree  years: 

Boumanian  pdnhum  tfubufry,  190S~1907. 
[Ifatrietou.] 


I 


rrud«»-oU  production  

Cnide  oil  trrated  at  iwrmsrlM  

Output  of  n»flneri<^: 

Benzine  

Illuminating  oil  

Lubricating  0U«... ............ 

Residuals  

Home  consumption: 

Dentine  

Illuminating  oil  

Lubricating  oU  

KiwiduMlt  

Exports: 

Benzine.  

lUuzniiuitlng  Oil  and  dlitUlAte. 

Cnids,  ntMtaUB,  «te  

8toeh»  on  Dee.  31: 

Ben  tine  

Ulaminatlng  oil  

LulMicating  oil  and  retidiwU. . 


!«(». 

iwt. 

1907. 

Increue 
in  1007 
agaJnM 
1006. 

614,870 

887,001 

1,128,007 
260,614 

S7.S 
S7.0 

7H, IH2 

17,2S5 
237,677 

114, 42S 

53,.W 
333,714 

140,  •-'«>.■? 

27.9 

18.0 
7.0 
a5.6 

31,558 
4,921 
1«2,M8 

MO 
35,243 
5,350 
237,477 

85,564 
38,467 
5,851 
SBflQO 

20.3 
0.1 
9.3 

«k2 

46,09A 
lis. 134 
40,A15 

71,114 
196,631 
a,374 

85,.V>4 
.  2G0,295 
77,779 

20.3 
32.4 
4B.7 

ao.oM 

30,144 
64,4£2 

I8,2ZB 
4l«,fl67 
67,3M 

47,800 

36,  Its 
87,816 

lOtLO 

.7 

Tliese  fi^urf'<  indicate  steady  and  continuous  progress  in  every 
branch  of  tlie  mdustiy,  which  shows  that  the  industry  rests  on  solid 

foundation.s. 

The  percentage  of  yield  of  various  products  from  the  crude  oil  in 
1907  against  1906  was: 

Percentage  of  yield  of  tartous  products  from  crude  oil  in  1906  and  1907. 


Bencino  

Illuminating  oil  

Lobrtettiag  oila  

ReiiduBto  

Total  products  

Lorn  in  ilistuling  and  refiniog 


1000. 

1007 

15.3 

15.4 

29.6 

27,5 

7.2 

6.4 

44.8 

47.3 

00.0 

06.5 

3.4 

3.6 

WrU  nconJ. — Tho  well  record  in  Koummiia  in  1906  and  1907  is 
shown  in  tiic  fulluwiiig  table: 

Well  neord  in  Raunumia  at  doie  ^  1906  and  1907,  diMtrieU. 


PnliovA  

DuabovttM. 

BOMU.. 


I 


Total.... 


IViewiher  31.  1906. 
Boreholes.        I  tlandwoUs. 


Pro- 
duc- 
ing. 

Drill- 
ing. 

Aban- 
doned. 

307 

222 

187 

14 

0 

16 

6 

4 

11 

«  . 

38 

41 

MO 

360 

286 

I  rro- 
duc" 
log. 

188 
107 
71 
322 


£link- 
ing. 


100 
16 
18 
37 


688 


166 


Aban- 
doned. 


06 
36 
300 


Dm«R)h«ir  3t.  1907. 
Boreholes.        ,        llnnd  wells. 


Pro- 
duc- 
ing. 


12 

"oi" 


1,046  80& 


DriU- 
Ing. 


2S0 
8 
4 

25 


I 

"'I 

Aban-' 
doned. 


296 


10 
10 

55 

325 


Pro- 
duc- 
ing. 


100 
101 
66 
316 


643 


Sink- 
ing. 


16 
2 
26 


Ab«li> 
idoned. 


00 

St 


112 


1,077 
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ICINBSAL  lUMOUBOBB. 


QRRIiANY. 

The  oil  field  in  Hanover  showed  a  significant  increase  after  aeV'* 
erai  years  of  slow  decline.  The  gain  was  due  to  much  higher  pricas 
with  the  in(Tea8<Hl  (lf>mand  from  new  refinories,  nud  also  to  the  jieces- 
sity  of  giving;  employment  to  men  formerly  employed  in  the  small 
potash  industry  near  Hanover,  which  is  now  declining. 

In  the  following  table  is  shown  the  quantity  and  value  of  petro- 
leum produced  in  the  Qerman  Empire,  by  States,  from  1901  to  1907, 
induaiTe: 


,1901-1907,  hp  Siaim, 


Ymr. 

ToteL 

<|BMitity. 



Uftric  tona. 
19,907 

ao.206 

20.947 
22,010 
21,128 
022.154 
<*  2ft,  124 

Uetrictona. 

■jii  .■■-'11 

41, 7.« 
,'.7.741 

m.  i«i 
80, aid 

Mrtrii  tons. 
44  ims 

(2,  (Ml 
89.620 

78, »» 

Hl.HoO 

100,379 

Barrels  (4i 
ffallons). 

m.au) 

44.i.  hKs 

ti;}7.4;n 

578,610 
750,031 

\farkt. 
478 

:-.,:ir.LOi» 
4.i»i.noo 
.0.  SOS.  two 

5,207.f)00 
5,a3»i.lX» 
7.0«1,OUO 

DoUara. 

702.213 
797.538 
1,081.492 
1,381,590 
1,239. 2645 
1.198,St>8 
1,<^,328 

1  matric  ton,  cru(le=7.1126  baml*. 


•  InoliMlM  BatuIa. 


ITALY. 


Much  interest  has  been  shown  lately  in  the  Italian  oil  fields.  Italy 

has  tlireo  small  oil  districts.  The  largest  is  in  Emilia— in  Parma 
and  Fiacenza.  Tlie  second  is  in  the  Livi  Vallej^,  in  Chieti,  and  the 
third  is  in  Sicily.  Consumption  of  lamp  oils  in  Italy  is  retarded 
by  excessive  duties  which  the  Government  will  reduce  in  1908. 

In  the  following  tables  will  be  found  the  production  of  cnide 
petroleum  in  Italy  from  1901  to  lOOG,  with  the  value  per  unit  and 
the  total  value,  ^riiese  tables  are  taken  from  the  volumes  of  Ki vista 
del  Servizio  Minerario. 


J*roductum  q/*  crude  petroleum  in  IltUy,  1901-1906. 


I 


Year. 


1901. 
1002. 

i«w. 

1W4. 
1906. 


Number 

of  W«llfl 
tlOD. 


0 

» 

10 
10 
9 
U 


QuAntity. 

VaIob. 

Mettle 
taw. 

United 

DoOaib. 

2,24fi 
2,(^1.3 
2,4ttt> 
3.643 
6,123 
7,461 

16,160 

18,933 
17.876 
25. 476 
44.027 

n»n7 

«71,Oti5 
778, 163 
737,283 

1,820,808 
3,299, 680 

129,515 
150.186 

i«?;2?w 

2(13. 2><f) 
352,573 

1  mvtrlc  toD,  cru(le^7.1906  barrvla. 
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GREAT  BRITAIN. 


Oil  ahale. — In  the  lolk>win^  table  is  shown  the  production  <^  oil 
s1m1>>  in  Great  Britain  in  HMH)  and  1907,  taken  from  the  Minml 

iSlati^itics  of  the  United  Kingdom: 

QutaUit9  «mf  voIvm    oil  Attk  m  Greoi  Britamt  190$- JSW,  M  lony 


Cootttvy. 

1906. 

_   

1UU7. 

Vttlue. 

2,646,724  |  £CS7,<M0 

T98  1  279 

2,e76,77» 

(•)  • 

W«|M  

Total  

3,5411,121 

657, 2,e!7&.779 

The  oil  shale  industry  of  Scotland  is  of  considerable  importance. 
During  the  year  1907  a  total  of  2,675,779  tons  was  produced,  as 
minsi  2.545,724  tons  in  1906.  The  mineral  is  obtained  chiefly  in 
Idinburgnshire  and  Linlithgowshire  from  seams  in  the  calciferous 
sanrlstonn  at  tlie  base  of  the  Carboniferous  rocks.  The  averajje 
yield  of  oil  is  2.3  gallons  per  ton  of  shale.  Some  of  the  .seams  worked 
are  rich  in  oil  and  poor  in  sulphate  of  ammonia;  in  otliers,  the  reverse 
is  the  ease.  No  oil  shale  was  produced  in  England,  Ireland,  or  Wales 
in  the  yean  1906  and  1907. 

In  tne  year  1906,  10  lonj^  tons  of  petroleum  were  produced  in 
Dumbartonsliire,  Scotland,  vabied  at  £15,  No  petroleum  was  pro- 
duced in  Great  Britain  in  the  year  1907. 

The  imports  of  refined  petroleum  from  the  United  States  to  the 
United  Kingdom  in  the  year  ending  June  30,  1907,  w  ere  231,692,636 
gallons,  valued  at  $14,245,3 It),  as  compared  with  249,517,345  gal- 
Ions  in  K)«>6  valued  at  $15,533,606. 

The  foliuwuig  statement  regarding  imports  of  petroleum  to  the 
United  Kingdom  has  been  kindly  fumisaed  by  the  British  Board 
of  Trade. 

The  imports  of  petroleum  and  its  produ(;ts  to  the  United  Kingdom 
during*  the  years  1906  and  1907  were  as  follows: 

ImporU  <>/  itetroUum  to  tKe  VhiUed  Kingdom  in  J906  and  2907^  «^  g*dhn». 


Pweillitlon. 


LiiliritHtiiur  oUs  ................i      4l>.  TM.'il'J  , 

Uiiip  nU»   151.239,979 

I  mil.-   I,n2.710  . 

Spirit  I      2»i.792,«lM  i 

OftsoU  1  66.551,321 

PorioU   U,SI«,0»1 


m,iiii,ao 

"33;53f.!736 
61.719.374 

8,717,  m 


•Subject  to  revlaiuu. 
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MINEBAL  RBfiOUBCBS. 


INDIA. 


The  follo^^nntr  tablo  drives  the  production  of  petroleum  in  India 
from  1902  to  1907  in  imperial  gallons  reduced  to  barrels  of  42  gal- 
lons and  in  nipees  reduced  to  dollars: 

Production  and  value    pdrokum  tn  /tuHa,  190t-lWT» 


QUADtlty. 

ViUue. 

Itiipcrifll 
gallnnfi. 

BarreU 
(42  United 

gullonii). 

Rupn»»».a 

Dollin. 

87,8i»,oa» 

144.706,444 
140,5.^.132 

I,fll7.3t'.3 
2,610. 2G» 
3.m4l» 
4,137,098 
4,015,803 
4,344, 162 

3,267,245 
6,S1&,470 

7,iot,ise6 

6,003,051 
8,613,576 
9.150,225 

1,068,07 
1,722,212 
2,aOB,499 
2.9M,42B 
2,790.799 
2.968,637 

IMS  

ISM  

1906  

1907  

•  The  value  of  tbe  rupee  to  Uken  u  t2.44|  oenta;  16  repeeen  £1. 

Production  of  cnulc  pelrolfum  in  India,  J'J04-li>07,  by  provinces. 


Pravliioe. 


iiurniu  

KMtern  Bengal  and  Aaeam 
Punjab,....:;.  

Ttotal  


1904. 

1906. 

1906. 

1007. 

Gailotu. 
115. 003.  W4 
2,  £86. 920 

i,m 

Gallont. 
142.063,846 
2,733.110 
1,4» 

GalloTu. 
137.664,261 

2,w7,«eo 

871 

OaUoru. 
148.888,003 
3,166,fi66 
1,610 

118,491,982 

144,798,444 

140,6>8iia 

163,045,677 

DUTCH  BAST  INDIBS. 


In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Dutch  East  Indies  during;  the  yearR  1903  to  1907,  inclusive: 

Production  of  crude  pHroUum  ia  DiUch  Ei$L  Indie»f  J 90^  -1907, 


Y>ar. 

Metile 
tone. 

Liters. 

Bairela. 

780,985 
1,036.  ;»4 
1.158,360 
1,168.581 
1,178.797 

020,422,000 
1,221..T25,000 
1,365.173.000 
1,377. 219,  UJO 
1,389,309.000 

• 

.■5,789,364 
7.6«2.0I4 
8,,W6.M)4 
8,6^2,572 
8,738,308 

1906  ,  

a Eatlm«t4><l  I  I'nitMl  States hanwl -  I Ssm") liters;  1  Ift<T=  1.0567  quarts. 

Of  the  total  production  in  1907  it  is  pstimatod  tliat  Java  produced 
135,520  tons,  or  993,507  barrels;  Siiiiiaira,  404,832  tons,  or  3,150,000 
barrels;  and  Borneo,  038,445  tons,  or  4,594,795  barrels. 
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JAPAN. 

In  the  following  table  is  given  the  production  of  petroleum  in 
Japan  from  1903  to  1907,  inclusive: 

Prodttdian  ttfpdroUwm  in  Japan,  190S-J9(17,* 


IBamls  of  42  gallonR.] 


YMr. 

Crndo. 

Reltaied. 



A'oikU. 
I.OtU.  Ill* 
1.24»,&38 
1.2%.  482 
l.a01.S63 
J,7S6^«M 

BarrtL*. 

1,200.971 

1.419,473 

I.472.N04 

1,705,776 

Koku. 
33:),  340 

liurrcU. 
378,681 

1904  

1905  a  

m.m 

«5S,420 

 m',3W 

1806  

•  Bxdudtng  tbo  IdMid  ot  Fomiow. 
1  toka-aB.7  EogUih  gAlloDB-47.«  United  Statao  gtOont^iAX  United  Statea  baneta. 


In  the  following  table  is  given  a  statement  of  the  production  of 
crude  petroleum  in  Japan  in  1905,  1906,  and  1907,  by  fields: 


I'roduetion  of  cnidf  pflroleuin  in  Japan,  1 906-1 9(t7,  by  jUUia. 


nM.                     '                j  IMS. 

i 

IMW. 

1907. 

Bclilfo:                                                                 '  KaJtu. 
Ntttea   684,704 

aQ4,S47 
384,277 

9»,m 

76,578 
7.262 
9.964 

JTote. 
942,043 

miu 

970,  MS 

63,572 
12. 447 

C.732 

ToUl   1,296,482  I    1,501.5G3  1  1.755,404 


I'Tftdtirlinn  of  crude  petroleu  m  in  Japan  and  Forniona  in  VJ06-7 . 


Inpan. 

PonnoM. 

Toinl. 

1906  

Koku. 
1.501,503 
1,7W,464 

Barrel*. 
1.705, 770 
1,994,207 

KokH. 

4.aM 

« 14,465 

Barrrli. 
16,432 

Koka. 
1.505.957 
l,7UQ,8a8 

Barrel*. 
1.710. 70« 
2,010,69 

1  RfltlmatiKl. 

i*T(Hiurtion  oj  njiufd  petroUum  in  Japan  and  Ftmnosain  1906-7. 


Ymr.                        Japan.          |  Foimoia. 

■  1 

TMaL 

IW7.  

rota. 

MZ,1» 

♦UB.  420 

744,  SS7 

JTota. 
•  9»SU 

«ii,sn 

Barrett.. 
13,148 

JTota. 
586,668 

a88,«n 

Barrtit. 
666,308 
7f7,7a 

•Estimated. 
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dmmmplion  of  kerosene  in  Japan,  1904^1907. 


Yejir. 

Duiut^tlc. 

Imimrted. 

■ 

Total. 

1904  

502.143 

590. 5(» 
686,483 

m,m 

Koku 

2,041, 2»5 
1,467.582 
1,485,725 

Koku. 
2,003,438 
2,064.162 
2,172,208 

2.344,888 
2.467,^ 

IWITj  

«  Ft  ret  bIx  months. 


The  total  importation  of  petroleum  to  Japan  in  1907  was  70,165,626 
American  gallons,  as  compared  with  59,429,008  gallons  in  1906. 

WORIiD'S  PRODUCTION. 

World's  production  of  crude  pt  li  ukam,  lU(iS-1907y  bff  countries. 


lB»rrala  of  42  g»Uoiu.l 


IVn-ent- 

Comitiy. 

1903. 

1901 

J9Q5. 

1900. 

1007. 

ilgC  fif 

tolJil  nro- 

iiU(.-tiuU. 

Barrel ». 

Metrictm*. 

Uultad  Btates. 

100,461,337 

1 17, 080,  %U 

134.737,580 

126, 403.036 

22.14U,i»Uj 

63.12 

BOBsia  

n,m,<a& 

64,000,270 

61,900,734 

8,247^706 

21.40 

Sumatra. 

T^ivm,  oou 

Borneo  ..... 

7.iA.'.HU 

s.  u  ,i,  :>7-j 

".s,7:ij^.:nr.' 

1.  i7s.7;i: 

liallcto  

.'i.'.M7,:<.^:i 

,'),  7tO.  .117 

41.7.  !«'.7 

s,  :v(i<t.  4-11 

1. 17.'>.S»74 

JidiimaniB.... . 

•J.7i.(,  117 

i.-t.li  '.1^7 

,!7>.  is  l 

S.llS.L'll- 

a.  22 

IlHilH  

3,3(l5.4t>8 

4.137,(W8 

4,U15,i!ia3 

4,:<44.  U.J 

.'■i7y.3u; 

1.66 

Ju{)hU  

1,«»,S7I 

1,418,707 

1,341,  W 

l,710,7fl8 

1)1(1.  r,:i<i 

.76 

Mf  X  ii-o  

;  (XXKdoii 

i:H..'iCs3 

.rw 

('>UI:iiJii  

U  (■}.(!''." 

.■Vi"!.  7.M 

7VH,  >»72 

ia'»,  2rxi 

.  ,10 

UiTnuiny  

ui7. 

.",7v, 

7."><i,  tk^l 

10»i,37y 

.  30 

I'-nj  

-1<t,."i."l 

.i7 .  7.'ij 

41'!  .lilt 

t.:>.  47i, 

s. 

.(G 

17,.s7i. 

i;,").  -17ti 

l).(r.>7 

:a.  •,77 

7.4.V) 

.VI 

Otber  

0  40,000 

'1  .il  1.  (M> 

■J  .'iil.tlOl) 

4.0(.K) 

.01 

Totals.. 

215,236.018 

212,lM»,9a> 

262,212,200 

moo 

a  E«tlinnt'v!. 


FRACTIONATION  OF  CRUDE  PETKOLiEUM  BY  CAPIULtART 

FII/TRATION. 

Tiie  writer  has  previously  shown  *  tlmt  when  petroleum  filters 
through  dry,  finely  divided  clay  or  shale,  it  is  separated  into  different 
fractions  in  a  way  comparalne  to  distillation.  This  inyestigation 
has  been  carried  further  during  the  last  year  by  Dr.  J,  Elliott  Gilpin 
and  Dr.  Marshall  P.  Cram  at  the  Johns  Hopkins  tlnivorsity,  Balti- 
more, with  the  aid  of  the  United  States  Geological  Survey,  and 
under  the  supervision  of  the  wTiter. 

Florida  fulWs  earth,  ground  and  passed  through  150  meshes  to  the 
inch,  was  heated  until  j>erfectly  dry,  and  j)acked  in  glass  or  tin  tubes 
5\  feet  long  b}'  1 J  inches  in  diameter.  Tlie  ends  of  these  tubes  were 
phirod  in  jars,  each  contninini:  O.'O  c.c.  of  petroleum  from  Third  sand, 
Venungt)  County,  Pa.,  with  .specific  gra\nty  of  0.810.  It  was  found 
that,  in  the  course  of  a  week  or  more,  the  oil  would  rise  hy  capillary 
diffusion  to  the  top  of  such  tube,  but  by  exhausting;  the  air  from  the 


u  PhUa.  Acadeoiy  ot  Seieuue,  imi,  and  TraosticlioDs  ot  the  First  lutematioaiU  Pelrolcum  CongroM, 
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tube,  the  same  effect  could  be  produced  in  17  hours.  The  effort  was 
also  made  to  hasten  the  diffusitm  by  heating  the  oil.  htkI  n\^<^  hy 
diffusing  it  into  the  earth  under  heavy  pressure.  Neither  ut  tiiem,  how- 
ever, showed  any  appreciable  difference  in  the  rate  of  diffusion.  The 
eapitn  containing  the  oil  was  removed  in  sections  from  the  tube,  and 
each  section  was  treated  first  with  a  small  quantity  of  water,  then 
with  additional  c(uantities.  It  was  found  that  the  oil  thus  obtained 
differed  in  color,  tho  hijjhest  in  the  tubes  beinjr  colorless,  and  differed 
also  in  specific  gravity,  a  sample  result  being  shown  in  the  following 
table: 

Diffusion  of  crude  petroleum  through /ulUr's  earth. 


1. 

2. 

3. 

DistaiM  iKint  top  of  tulie 
to  oil  wtaco  opaned,  raotl- 

31 

17.S 

28 

I7.t 

Ar  toootlineteni  at  top  

B,  oozt  %  OMitlDMten  

C,  next  18  eMtliiMtor*  

D,  next  W  n-ntlnieterB  

Vt  Mt  

Specific 

.n» 

.8125 
.8137 
.815 
.818 

Cubic 
cnUimeUrt. 
43 
45 
75 
24 
l.W 
170 
125 

Specific 

.804 
.807 
.M09 
.8125 

.m& 

.833 

OMc 
eatHmOen. 
30 
37 
47 
22 
148 
IW 
14» 

Specific 
grarity. 
0.8022 
.803 
.8075 
.810 
.812 
.8176 
.821 

crntinetert. 

18 
35 
66 
25 
140 
146 
106 

eii 

sn 

684 

Fractionations  resulting  from  a  lar^e  number  of  tubes  were  united 
and  those  of  the  same  specific  gravity  fractionated  again,  and  the 
final  products  were  examined  by  distillation  and  by  treatment  with 
sulphuric  acid.  It  was  noted  that  about  one-third  or  the  oil  reuiaiiu'd  * 
in  the  fuller's  earth  and  could  not  be  removed  by  water.  Preisauie 
of  200  {bounds  to  the  square  inch  on  this  fuller's  earth,  from  which 
all  possible  oil  had  }>evn  washed,  pressed  out  considerable  water, 
but  ver\''  little  oil.  Distillation  of  this  earth  and  extract imti  ^vith 
ether,  yielded  oil  in  appearance  about  like  the  original  petroleum 
used.  A  clay  from  Topsham,  Me.,  showed  similar  fractionating 
poweTi  but  powdered  brick  made  from  the  same  cla^^  and  powdered 
feldspar,  both  showed  no  power  of  fractionation  whatever. 

SMTnmarizinf:  the  results  of  the  inTestigation,  the  following  has 
already  been  denionstratetl : 

1.  When  petroleum  is  allowed  to  rise  in  a  tube  packed  with  fuller's 
earth,  there  is  a  decided  fractionation  of  the  oil,  the  fraction  at  the 
top  of  the  tube  being  of  lower  si)ecific  gravity  than  that  at  the  bottom. 

2.  When  water  is  added  to  fuller'.s  earth  which  contains  petroleum, 
the  oil  which  is  displaced  first  differs  in  specific  gravity  from  that 
wliich  is  displaced  aiterwards  wtien  more  water  is  culded. 

3.  When  petroleum  is  allowed  to  rise  in  a  tube  packed  with  fuller's 
earth,  the  paraffin  hydrocarbons  tend  to  collect  m  the  lightest  frac- 
tion at  the  top  of  the  tube  and  the  unsaturated  hydrocarbons  at  the 
bottom. 

4.  Whenever  oil  is  mixed  with  fuller's  earth  and  then  displaced 
with  water,  about  one>third  of  the  oil  remains  in  the  earth. 

The  investigation  will  be  continued. 
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ACB[NOWIil!BOM]SNTS. 

The  data  on  cement  production  which  form  the  basis  of  the  following 
report  are  collected  directly  by  the  United  States  Geological  Survey, 
fequesta  for  Btatistics  being  sent  to  every  producing  cement  plant  in 

the  country.  Tt  is  a  pleasure  to  acknowledge  the  promptness  and 
completeness  with  which  these  statistical  inquiries  arc  answered. 
For  some  years  past  returns  have  been  received  from  every  producing 
plant,  so  that  the  Survey's  cement  statistics  have  covered  the  industry 
completely.  In  this  connection  acknowledment  must  be  made  of  the 
services  Mrs.  L.  L.  Kinil)all,  of  the  Survey,  who  since  1902  has  had 
chart^'e  of  the  receipt,  comparisua,  and  taBulatiou  of  the  individual 
reports. 

FBOBUCnOX. 

Before  taking  up  the  statistic^  relative  to  the  three  kinds  of  cement 
separately,  it  is  or  interest  to  summarize  the  f fusts  relative  to  the  total 
eement  production  of  the  United  St  ates  in  1907. 

The  total  nuantity  of  Portland,  natural,  and  puzzolan  cements 
produced  in  tne  Ihiited  States  during  1007  was  52.2^0.342  barrels, 
valued  at  $55,903,851.  As  compared  with  the  production  of  1906, 
which  was  51,000,445  barrels,  valued  at  $55,302,277,  an  increase  of 
2.4  per  cent  in  quantity  and  of  1.1  per  cent  in  value  is  shown.  This 
increase  is  the  smallest  recorded  in  recent  years. 

The  distribution  of  the  total  among  the  three  main  classes  bf 
cement  is  indicated  in  the  following  table: 


ToUd  produdion  i^cmtfU  in  the  UniUd  SUUa  tn  1906  and  1907^  6y  «i(MM«. 


1906. 

1907. 

QianUty 
(twrnii). 

ValiM. 

Quantity 
(bumui 

Valofc 

4,056,797 
481,224 

2,423.170 
412,921 

48,78.0,39(1 
2,  KV.  70(t 

153,992,551 

l,-k>7.302 

-Vaiiinil  

Total  

51,000,445 

55,302,277 

52,230,342 

55,gOR,861 
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STATISTICS  OF  PRODUCTION. 
FBODTTOTION  BT  STATES. 

The  total  Portland  cement  production  of  the  United  States  in  1907 
was  48,785,390  barrels,  valued  at  S5;i,992,551 ,  an  increase  over  the 
output  of  1906  uf  2,321,966  barrels,  or  about  5  per  cent,  in  quantity, 
ana  of  $1 ,526,365,  or  about  S  per  cent,  in  value.  Th«  <uitrimition  or 
tlii>  total  among  the  different  producing  States  in  1907  is  given  in  the 
follow  iii<r  table.  The  production  by  States  for  1906  is  included  for 
comparison: 


PniuaUmi^Paiiikmdemtntinthe  UtMStaUiiniBOSmid  1907,  by  SUOtt* 


U07. 


iniBOis...  

ItkIIhiia.. 

KmI1S41.S  

MichlKun  

New  .li.'rw<iy . ... 

New  York  

Ohio  

AlfthlUIM  

<t<'OrKlft  

\"irg1»i>i  

Wfat  vtrglnlft. 

Arirona  

<"t'|(>ra'to  

South  l>^<jta. 

'ri'xii>- 

I '  t;i  h  

("jiliriiniia.. . . .. 

Wiisiilrii;tini  .  .  . 

iktUtucJiy  

MlMoarf  


4 

0 
4 
14 

;5 
{> 

H 

19 

1 
I 

I 

1 

] 

1 
1 


I  I 
1 

i 


CJiijiiitity 
{.imttolB). 

12,  1.404 

4. 9'.4,.S5,') 

:\.  'HW,  ;i>, 

4.X14.<«v'i 

4.'im.f)4S 

4,44:1.  iM 

'2.  414.  KVJ 

2,  744 

l,i!2Mf)\ 

1.70.1,01k 

i,m,m 

i,m,m 

l.;Mo,  1:1.5 


nil,  J-.il 


IWwnl.^  

liulijiivft.». ...... 

K<i  tisjts  

MIcfiipnn . . 

Nvw  .li'rs''y  

Nv«'  Yorti ...  . 

Ohio  

temujfi  vtuiln . . . 

AUbanu  

Oeorel*  

Vlrpfcls  

\V,\'-t  Vlrpnla.. 

Vrlronu,  

1  <IXu£   .  .  . 

Califomiii. 

Cnliir/lil'i 

Kentucky 

UiMOUfl 


t  I 
*  I 


3,086.003 
3.7S2.R41 

.1.  rt72,  t)r« 

4.449,896 

1.  151, 17« 


4,7*7,} 
4,240,368 
4.384,731 
4,738.5IQ 
2, 433, 01 H 
1,277, 


In  the  foregoing  table,  the  outputs  of  States  having  only  one  or  two 
actiye  plants  are  combined,  so  us  to  prevent  publication  of  individual 

flexures.  Tn  !007.  for  e>:MFn])lt'.  flic  lollowing  combinations  are  made: 
Alal)jiniii,  (IcorLria,  ^'iI'[:ln!a,  and  We!«t  Virj^nia;  Kentucky  and 
Missouri;  Colorado  and  Utah;  Texas,  Arizona,  and  South  Dakota; 
Caiifomia  and  Washington. 

SANK  OF  PBOUUCINO 

The  rank  of  the  Portland^cement  producing  States  has  shown 
little  change  in  the  kst  two  Tears.   Pennsylvania  is  still  the  leading 

Statf*  hy  n  larfrr  mnrrnn;  New  Jersev  is  second;  Indiana  third, 
Michiyran  fourth,  and  Kansas  fifth.  Kone  of  the  remaininfr  States 
produced  as  much  as  3,000,000  barrels  during  the  year,  and  the  five 
States  named  contribute  almost  three-fourths  of  the  total  productioiL 


biyiiizca  by  Google 


OSMSNT  UfDUSTRT  Ilf  mnTKO  8TATB8  DT  1907.  4t9 

Some  of  the  c  hances  in  this  respect  which  hav«  taken  place  since  1890 
are  indicated  in  tne  following  table: 


DndopwmU  iifike  ParUand-emmt  twAmiy  in  th*  UmUd  Statm  mw  1B90, 


SeeUoo. 

UOOi 

I900I. 

Nom- 
teof 

Quantity 
(bamU). 

Porc«nt> 

Num- 
ber of 
works. 

Qiiaiit it  .' 
(barrekij. 

Lebieh  and  Nortbampton  countioa,  Pa., 

4 

2 

IS^OOO 

201,  OiX) 

U.4 

56.9 

6.5 

15 
6 

ti 
16 

466,832 

6, 1&1,629 
534.215 

ac 

72.fi 
«.3 
7.8 
7.8 

........ 

6 

.   

47,500 

Hi 

33£,fiOO 

mo  1       £0  j  8,483,020 

mo 

11106. 

-  1W7. 

Beetloii. 

Num- 
ber of 
works. 

Quaatity 
(barreto). 

Niim- 
bnr  of 
works. 

Quantity 
(barrels). 

Percent 

I>'htgh  and  MwWMiinpiwn  €Oimti»i»  F*.. . 

lb 

3 
8 
16 
36 

2,111,411 
13,713,910 
3,654,777 

I,ni2,<i77 

v,77;(.'js.! 

lI,6.N«t,  4.'>4 

38.9 

ia4 

; 

7.  '.> 

Xi.  1 

9 
18 
3 
9 
14 
41 

2.290.055 

19,(«7,7'.ri 
4,  44'.'.  .vfi 

4.7 

40.9 
9.1 
2.4 

7.3 
36.6 

1,151,176 
3,572,668 
17,352,905 

» 

m 

S6,246,«12  1  mo 

«,  786,380 

mo 

PBODUOTIOK  BY  l^ifiXlUUTa. 

The  Portland-cement  industry  cxliibits  the  same  tendency  toward 
gx^ographic  centralization,  tiiough  to  a  less  degree,  that  lias  given 
rittsbure  its  preeminence  as  an  iron  producer.  In  the  case  of  the 
Portia n^Troment  industry  tin'  ronrentration  of  plants  is  in  tlu'  s<>- 
caiieti  ijehi^h  district  ut  Peimjsylvaiiia,  witli  its  New  Jersey  contiuua- 
tion.  Here,  21  plants  made  over  24,400j000  barrels,  or  slightly  over 
half  of  all  toe  Portland  cement  produced  in  the  United  States  in  1907. 
The  Lelii^  district  was  the  point  where  American  Portland-cement 
TTi»nijf{u'ture  was  first  undertnken,  and  it  owes  its  continued  pre- 
(  iiiiiieuc^i  to  the  possesion  of  ^:inu\  raw  iiiaterials,  ^^tHui  hibor,  good 
and  fairly  cheap  fuel,  and  excelient  tramportation  facilities  to  large 
eastern  markets. 

Taking  a  general  view  of  the  matter,  the  present  geographic  distri- 
bution or  the  cement  in(hi.«;trv  is  wf>ll  sli(n\Ti  in  the  following  table. 
The  term  ''Kmt,"&s  here  used,  iiiclude.s  phiiit.s  in  Penn.sylvama,  New 
York,  and  New  Jersey,  none  being  located  in  New  England.  The 
"Central"  plants  are  those  in  Ohio,  Indiana,  Ulinois,  Michigan,  and 
Missouri.  Under  ''West"  are  included  Kansas,  Colorado,  South 
Dakota,  Arizona,  and  Utah.  On  the  Pacific  coast  are  the  four  actiye 
California  plants  Hn<l  one  recently  .started  in  Washington.  The 
"South"  includes  Virginia,  West  Virginia,  Georgia,  Alabama,  Ar- 
kansas, Texas,  and  Kentucky. 
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QtograplAtdii^tiihnaim  of  Parlkaiid-timmt  indiMlfy,  1905-t9Vf. 


PJaats  la  «|Mr»- 
tlon. 

Ooiput,  InbAmli. 

Fiat«mt«fl»of 
total  outpot. 

1905. 

1906. 

1907. 

1905. 

190G. 

1907. 

1905. 

1606. 

1907. 

Eaat  

30 

31 

Ill,  58^1.  f -5 

25,483,025 

27, 134,816 

55.6 

649 

55.6 

33 

a: 

14,030,665 

13,479,708 

30.4 

3a2 

27.6 

7 

10 

2,470.349 

3,834,(i5ti 

4,463,397 

7.0 

&2 

9.2 

4 

5 

1,226.429 

1.310,435 

1,893,004 

3.5 

2.8 

3.9 

7 

8 

1,237,557 

1,«04.643 

1,814,470 

3.5 

3.9 

3-7 

94 

35,246,813 

4^,463,424 

4»,m,m 

mo 

loao 

mo 

RAW  MATERIALS. 


SAW  1CATBBIAL8  USBD  IH  MANUPAOTURE  OF  PORTLAND  GEHBNT. 

Numerous  requests  reach  the  (Icolo'^ical  Survey  for  information 
concerning  tlie  raw  matei'ials  u^'d  in  tne  Portland-cement  industry. 
As  the  new  edition  of  Bulletin  243,'*  which  discusses  this  subject  m 
considerable  detail,  will  not  be  ready  for  publication  for  some  tune,  it 
hfi'^  been  thouj^ht  desiralile  to  present  in  this  statistical  report  a  sumr 
mary  of  the  more  miportant  facts  relative  to  rfnv  mjiterials. 

Portland  cement  is  produced  b^  burning  a  imeiy  ground  artificial 
mixture  ocmsisting  essentiaUj  hme,  silica,  alumma»  and  iron  oxide, 
in  certain  d^Bnite  proportions.  Usuallv  this  combination  is  made  by 
mixing  limestone  or  marl  with  clay  or  shale,  in  wliich  case  about  three 
times  as  much  of  tlie  Hme  carbonate  should  be  present  in  the  mixture 
as  of  tlie  clayey  materials.  The  burning  takes  place  at  a  high  tem- 
perature, approaching  3,000°  F.,  and  must  themoie  be  carrira  on  in 
kilns  of  special  design  and  lining.  During  the  burning,  combination 
of  the  lime  with  silica,  alumina,  and  iron  oxide  takes  place.  The 
product  of  the  bnmint]:  is  a  semifused  mass  called  clinker,  and  con- 
sists of  silicates,  alumiiiate.s,  and  ferrites  of  lime  in  certain  definite 
proportions.  This  clinker  must  be  finely  ground.  After  such  grind- 
mg,  the  resulting  powder  is  Portland  cement. 

The  finished  product  is  blue  to  gray  in  color,  has  a  specific  gravity 
of  3  to  3.25,  and  when  mixed  with  water  will  hardon  or  set. 

The  product  must  be  uniform  in  composition  and  quality;  and  as 
the  processes  of  manufacture  involve  certain  chemical  as  well  as  phys- 
ical changes,  four  points  may  be  regarded  as  of  cardinal  importance 
in  making  Portland  cement.   These  arc: 

1 .  The  cement  mixture  must  be  of  the  proper  chemical  and  physical 
composition : 

2.  The  raw  materials  of  wliich  it  is  composed  must  be  finely  ground 
and  intimately  mixed  before  burning; 

3.  The  burning  must  be  conducted  at  the  proper  temperature; 

4.  After  burnimr  the  rr=ii!ting  clinker  must  be  finely  ground. 

In  the  present  report  oulv  such  matters  as  directly  concern  the 
question  of  raw  materials  will  be  discussed,  as  questions  relating  to 
proceflsea  of  manufacture  do  not  fall  within  the  field  of  work  of  the 
Geological  Survey.    For  nresent  purposes  it  will  be  sufficiently  ac  (  u 
rate  to  consider  that  a  rortland-cement  mixture,  when  ready  for 

«  Eckel,  i:.  C,  CeoMOt  flutarlalt  and  Imlwtiy  ol  tiM  United  8t»tef»  BalL  V.  8.  0«ol.  Sorv^ 
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burning,  will  consist  of  about  75  per  cent  of  lime  carbonate  (CaCOp 
and  20  per  cent  of  silica  (SiO,),  alumina  (AI.O3)  and  iron  oxiae 
(^efi^  together,  the  remaining  5  per  e«nt  including  any  magnesiiim 
carbonate,  sulphur,  and  alkalies  that  may  be  present. 

Tho  osspnfial  elements  v.]iich  enter  into  fhis  mixture — lime,  silica, 
alumina,  and  iron^ — are  ail  abundantly  and  widely  distributed  in 
nature,  occurring  in  different  forms  in  many  kinds  of  rocks.  It  can 
therefore  be  readily  seen  that,  theoretically,  a  satisfactory  Portland- 
cement  mixture  could  be  prepared  by  combining,  in  an  almost  indefi- 
nite number  of  ways  and  proportions,  many  pojssiblo  raw  materials. 
Obriouslj,  too,  we  miprht  expect  to  find  peifecL  giaiiations  in  the 
aiLiiicialness  of  the  uuxture,  varying  from  the  one  extreme  where  a 
yiatuntl  rock  of  absolutely  coneot  compontion  was  used,  to  the  other 
extreme  where  two  or  moie  materiab,  m  neaify  equal  amounta,  are 
required  to  make  a  mixture  of  correct  compoaition. 

The  almost  infinite  number  of  raw  ]ii{it(  rials  which  are  theoretically 
available  are,  however,  reduced  to  a  very  few  in  practice  under 
easting  commercial  conditions.  The  necessity  for  making  the  mix- 
ture as  cheaply  as  possible  rules  out  of  consideration  a  large  number 
of  materials  which  would  be  considered  avnilnble  if  chemical  compo- 
sition was  the  only  thing  to  be  taken  into  a  r  nnt.  Some  matenals 
otherwise  suitable  are  too  scarce;  some  are  Luu  diiiicult  to  pulverize 
to  the  fineness  necessaiy  to  bring  about  the  requisite  chemical  com- 
bination of  the  mixture  in  the  kiln.  In  consequence,  a  compara- 
tively few  combinations  of  raw  matprinls  nrr  actually  used  in  practice. 

In  certain  localities  deposits  of  argillaceous  (clayey)  limestone  or 
''cement  rock''  occur,  in  which  the  Ume,  sihca,  alumina,  and  iron 
oxide  exist  in  so  near^  the  proper  proportions  that  onl^  a  relatively 
small  amount  (say  10  per  cent  or  so)  or  other  material  is  required  in 
order  to  make  a  mixture  of  correct  composition. 

In  the  majority  of  plants,  however,  most  or  all  of  the  necessary 
lime  is  furnished  by  one  raw  material,  winio  the  sihca,  alumina,  and 
iron  oxide  are  largely  or  entirelj  derived  ^froni  another  raw  material. 
The  raw  material  which  furnishes  the  fime  is  limestone^  chalk,  or 
nihil,  wliile  the  silica,  alumina,  and  iion  oxide  of  the  mixture  are 
derived  from  chiy,  shale,  or  slate. 

TBODtronON  AOOORDINO  TO  RAW  MATERIALS  USED. 

In  the  following  table  the  production  of  Portland  cement  in  the 
United  States  is  classified  according  to  the  kinds  of  raw  matenals 
from  which  the  cement  was  manufa^ured. 

Hie  production  is  grouped  as  follows: 

Type  1  includes  cement  produced  from  a  mixture  of  argillaceous 
limestone  ("  cfmrnt  rock")  and  pure  limestone.  This  is  the  combina- 
tion of  materials  used  in  all  the  cement  plants  of  the  Lehigh  district 
of  Pennsylvania  and  New  Jersey,  and  also  at  sevwtd  western  plants. 

Type  2  includes  cemMit  made  from  a  mixture  of  comparatively  pure 
limestone  with  clay  or  shale.  This  mixture  is  empli^ed  at  many 
plants  all  over  the  t"'nited  States. 

Type  3  includes  cement  manufactured  from  a  mixture  of  marl  and 
clay.  This  type  of  mixture  is  used  only  in  the  States  of  Michigan, 
Ohio,  Indiana,  and  New  York. 
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T^pe  4  includes  Portland  oement  manufactured  from  a  mixturie  of 
limestone  and  blast-lumace  slag. 


Produaion,  in  barrels,  and  percentage  of  total  output  of  Portland  cement  in  the  United 
SUiUb  aeeordmg  to  tf/jpe    moCcnal  vudj  t8S8-19C7. 


Ymr. 

Type  1.  Arginact'- 
0U8  Umestuno  (ce- 
ment rock)  and 
pare  Umertom. 

9 
» 

Type  2.  Llioeiitone  1  Tpys  3.  Marl  and 
aiMl  clay  or  sbale.  '  clay. 

Type  4     Slag  and 
limestone. 

<|iuuitJt7. 

I'er- 
oentage. 

Quantity. 

Per- 
oeutitge. 

QoMittty. 

Per- 
centage. 

IMt.  

2,7M,m 
4,  MO,  133 

6. 960, 730 
503, 500 
10,953,178 
12,4t»3,f«4 
15,173,391 
18.454,908 
83,800,961 

74.9 
70.9 
7a3 
66.9 

63.  C 
55.9 
ST.  2 
52.4 
51.4 

no 

386,408 
546,200 

1.034,041 

2,042,209 

3,73S,303 
r>,333,4(J3 
7,  .S20,.323 
11,172,369 
16,532,212 

9l9 
9.7 

12.2 
16.  1 
21.7 
•2S.3 
28.4 
31.7 

a&« 

1&9 

562,092 
1,096,934 
1.454,797 
2,001.200 
2. 230. 453 
3.052,94<i 
3,332,873 
3,884,178 
S,96B,a01 

t,«8,m 

15.2 
19.4 
17.1 
15.7 
12.9 
13.7 
12.6 
11.0 
8.6 
7.4 

1900  

1(*01  

U*03  

l'X>4  

IWo  

32,443 
164,316 

318,710 
41,2,  f»30 
473, '2^14 
1,7;J5,343 
2,076,000 
S,  199^000 

0.4 
1.3 
l.S 
2.1 
1.8 
4.9 
4.6 
44 

VALUATION  OF  DBFOSITS  OF  OEMBNT  MATBBXALa. 

'V'ory  orroneous  ideas  appear  to  be  current  concerning  the  value  of 
ileposils  of  cement  materials.  It  should  he  clearly  im{lei*stoo(l  tliat 
in  most  parts  of  the  United  States  excellent  cement  materials  are 
common,  and  that  the  commercial  value  of  undeveloped  deposits  of 
such  materials  is  necessarily  slight.  In  most  of  the  Eastern^  Southenii 
and  mi  1  (lie  Western  States  there  is  no  (lifTH  ulty  whatever  in  securing 
lands  containing  limestones  suitable  for  cement  manufacture  at 
prices  ranging  from  $5  to  $50  per  acre,  and  it  is  only  exceptional  cir- 
cumstances which  wirald^  allow  any  cement  deposit  to  be  valued  at 
more  than  the  latter  price.  As  indicated  below,  the  value  of  the 
deposit  depends  less  upon  the  character  of  the  materials  than  upon 
otner  factors. 

The  determination  of  the  possible  value  for  Portiaml  cement  manu- 
facture of  a  deposit  of  raw  material  is  a  comnlex  problem,  depending 
upon  a  number  of  distinct  factors,  all  of  which  must  be  given  due 
consideration.    The  more  important  of  the  factors  are: 

1 .  Chemical  composition  or  the  material. 

2.  Physical  character  of  the  material. 

3.  Amount  of  material  available. 

4.  Location  of  the  deposit  with  respect  to  transportation  routes. 

5.  Location  of  tlie  deposit  with  relation  to  fuel  supplies. 

6.  Location  of  tlie  depo.^it  with  respect  to  markets. 

Ignorance  of  the  respective  importance  of  th^  factors  frequently 
lea<fe  to  an  overestimate  of  the  v^due  of  a  dq>aeit  of  raw  material. 

The  characteristics  of  a  deposit  necessary  for  the  manufacture  of  a 
p:oo(l  Portland  cement  may  he  briefly  stated  as  follows:  Tlie  raw 
material  must  be  of  correct  chemical  composition  for  use  as  a  cement 
material.  Tlus  impUes  that  the  material,  if  a  Umcstone,  must  con- 
tain as  small  a  percentage  as  possible  of  magnesium  carbonate.  ^  Un- 
der present  conditions  5  or  6  per  cent  of  magnesium  carbonate  is  the 
maximum  permissible.  Free  sihca,  in  the  form  of  chert ,  flint,  rsr  snnd 
must  be  absent,  or  present  only  in  small  quantities,  say  1  per  cent  or 
less.   If  the  limestone  is  a  clayey  limestone  or  "cement  rock/'  the 
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pruportiou  between  its  silica  and  its  alumina  and  iron  slkuuld  fail 
witnin  the  limits 


Al,0,  +  Fe,0, 


and 


SiO, 


Al,0,+Fe,0, 


A  clay  or  diale  should  satisfy  the  above  e(iuation  and  should  be  free 
from  sand,  gravel,  etc.   Alkahes  and  sulphates  should,  if  present,  not 

exceed  3  per  cent  or  so. 

The  neiirer  a  limestone  aj)pn>fK'hf\s  in  composition  to  the  mixture 
used  in  Portland  cement  niuiiufacLure  the  greater  its  value  for  tliat 
purpose,  for  it  will  require  the  addition  of  Ims  extraneous  material  to 
make  the  mixture  absolutely  correct  in  composition.  The  following 
are  analyses  of  Portland-cement  mixtures,  ready  for  burning,  as  used 
at  various  large  cement  plants  in  the  United  States: 

Anaiifiet    Portland  «m«nt  fwbtum. 


Iron  oxide  (Fet0»i  

Lime  oarboDAte  (C«COi)  

llagDMiaiiL  oftrbODate  (kgcOi) . 


1. 

t. 

a. 

4. 

1X85 

12.02 

13.52 

14.94 

4.92 

4.  S3 

6.56 

2.06 

1.21 

1.77 

1.10 

76.30 

75.53 

75.13 

75.59 

2.13 

4.34 

432 

4.64 

It  will  be  seen  that  tbe  usual  mixtures  carry  from  75  to  77  pet  cent 
of  lime  carbonate.   Bearing  this  in  miiul .  it  will  be  obvious  that  there 

i.s!  a  gjeat  A(lv'an(}i<^e  in  nsinf;,  as  one  of  the  raw  materials,  a  liinostone 
of  ai)out  this  dot^ree  of  purity.  If  rock  of  this  composition  occurs  in 
sufficient  quantity,  it  wouhi  require  but  little  admixture  of  other 
materials  to  keep  the  cement  correct  in  composition. 

OEOGBAFHIC  DISTltlBimON  OF  rv.MY.ST  MATERIALS  IN  TH2  UNITED 

STATES. 

It  is  of  course  impossible  to  discuss  this  subject  within  the  limits 
permissible  in  this  chapter,  ft^r  any  satisfactory  treatment  of  it  would 
require  himdreds  of  pages,  while  the  scope  of  tlie  pre^ient  report  is 
necessarily  restricted.  Detailed  descriptions  of  this  character  are 
contained  in  Bulletin  243  of  the  United  States  Geological  Siurvey. 
This  bulletin,  which  was  published  a  few  years  ago,  but  was  soon  out 
of  print,  is  now  being  rewritten  and  will  be  issiiod  in  an  entirely  re- 
vised form  as  soon  as  possible  In  order  to  lill  the  requirements  of 
the  present  report,  an  attempt  has  been  made  to  summarize  in  the 
following  schedule  the  main  facts  r^arding  the  occurrence  or  non- 
occurrence of  the  more  important  cement  materials  in  the  Tarious 
States. 

In  Ibis  table  four  syinbnk-  are  used  to  denote  various  deforces  of 
abundance  or  rarity.  A  indicates  the  occurrence  of  large  and  widely 
distributed  deposits;  B  indicates  the  occurrence  either  of  a  few 
large  deposits  or  of  a  number  of  small  ones;  C  indicates  the  occur- 
rence of  a  few  small  deposits  only;  0  indicates  that  the  material  is 
either  ab^^olutely  wanting  or  is  so  scarce  as  not  to  be  of  any  possible 
commercial  importance. 
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Ill  r^ard  to  the  fuel  supplies  noted  in  the  table,  a  word  of  caution 
is  necessary.  The  tem ''coai'' k  here  limited  to  such  coals  as  can  be 
used  in  cement  manufacture  with  reasonable  economy.  Peat,  lig- 
nite, and  manj  western  "coals"  are  therefore  omitted  from  consid- 
eraUon. 

(loctiit«ne»  o/Oh*  tnorc  tmporteitf  ement  maUriaU,  by  8laie$. 


8tet«. 


AIntkaiii.i. ...... 

Arizona  

Arkiinsjia  , 

Califnruiii  

ColonKlo. .... 

ConiKX^iiPUt  

Dotiiwfira,,,... 

Kloridn  

(ieorgiji  

Miiho   

Illiiioi.4  

IiuILjmim  

lowii  \. 

Kh.ii>^hh  

Kentucky  

LouisULoa  

Maine  

Maryland  

MMMchuMtta. 

MteUgan  

Minnesota  

UllMltBtfippl  

Miuouti  

Montana  


^  —J 

— 

MM  0 

"  "fj 

1% 

1  ^ 

1 

' 

1 

CO 

0 

A 

A 

A 

If 

< 

U 

II 

II 

( : 

(t 

(1 

A 

fl 

B 

A 

0 

1) 

n 

li 

( 

-V 

(" 

.\ 

A 

W 

A 

1) 

c 

0 

II 

If 
II 

0 
1) 

1) 
II 

0 

I) 

.\ 

n 

.\ 

0 

1) 

0 

.\ 

1) 

H 

B 

(1 

0 

ii 

n 

0 

H 

II 

0 

A 

V 

11 

A 

A 

.V 

A 

(' 

0 

A 

A 

A 

.V 

II 

f) 

A 

(1 

0 

\ 

1) 

<; 

A 

A 

.V 

0 

t> 

A^ 

.V 

A 

0 

0 

c 

0 

B 

0  1 

B 

0 

0 

0 

0 

A 

0 

0 

A 

0 

0  ! 

C 

c 

0 

0 

0 

0  [ 

A 

A 

0 

A 

0 ; 

C 

C 

0 

€ 

0 

0 ' 

c 

0    J  A 
0    ^  0 

Q 

0 

0 

A 

A 

0 

0 

A 

0   1  B 
• 

C 

] 

Haw  KiuU-.riuLs 


Fuebt. 


State. 


II 


Nohfiif  lea.......  - 

Novddii  

Ni'w  Urtmpshiri'. . 

New  .lortit'.v  

NcM-  Af(.':xico  

K("iv  >'ork  

Norlli  ( 'uroliii;!. . . 
N'tirt  ll  Diikotd  .  . . 

I )hio  

<")kliih(mi!i  


II 
J' 

A 
\\ 
A 

(' 
I) 
A 
A 

On>»ftr)  


I't'iuis  ylvmiiJi 

I{hn<|t>  l-iljilld  .  .  . . 

South  CiiroUiiii. . . 
bitutli  Uiikat-a. . . . 

Tennessee  

TexM  

Utah.  

\'(nnont..,  

Virginiii..  

WaBbington  

W««t  V^^aJa.... 

Wl9CX>D«lll 


A 

r 
(' 
n 
A 
A 
A 
B 
A 
B 
A 
C 

Wyoming  [  A 


1 

'J 

'1 

•fx 

g  . 

•S 

i 

(1 

It 

(1 

0 

0 

1) 

0 

(1 

y 

0 

0 

0 

0 

\. 

0 

0 

0 

0 

II 

(■ 

0 

D 

A 

0 

(* 

(' 

W 

0 

A 

(' 

0 

0 

(1 

(• 

0 

II 

0 

.\ 

II 

A 

A 

A 

(I 

n 

A 

.V 

A 

(1 

11 

c: 

0 

(1 

0 

0 

A 

.V 

A 

0 

II 

0 

0 

l> 

u 

H 

0 

0 

0 

0 

B 

0 

0 

0 

0 

0 

A 

c 

c 

0 

A 

c 

A 

A 

0 

0 

A 

0 

0 

0 

0 

0 

0 

0 

0 

A 

A 

0 

0 

0 

0 

C 

0 

0 

0 

0 

A 

A 

c 

0 

i 

0 

0 

0 

B 

A 

A 

KILNS  AND  KILN  PRACTICE. 


NUMBER  AND  LENGTH  OF  KILNS  IN  OPERATION. 

In  1907  the  total  number  of  rotary  kilns  in  operation  for  all  or  part 

of  the  Toar  was  870,  an  incroaso  of  S3  over  the  active  kilns  of  1906. 
Classified  according  to  their  length  these  kilns  may  be  grouped  as 
follows: 

£tititt»  operation,  dam^oMoHSiMgUile^^ 


Lentth. 


MlMtAlHllttUI 

TOtoTSfsel... 

g5  to  95  fwt . . . 
9fito  lOOfwt.. 
104  to  llOfift.. 


Numiwr  oi 

Number  of 

kllna  operated. 

kilns  operated. 

1906. 

1907. 

1906. 

1907. 

aw 

8e2 

17 

41 

« 

48 

57 

117 

86 

14 

S2 

ffi 

T6 

Total  

7M 

879 

80 

84 

AVBBAGE  ANNUAL  OIITFCT  PXR  KILN. 

The  relatively  sinaii  quantity  of  Portland  cement  still  made  in  verti- 
cal kilns  being  omitted,  each  active  rotary  kiln  averaged  55,691  barrels 
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in  1907.  Compared  with  1906,  when  the  averanre  annual  ontpnt  per 
kilii  was  58,592  barrels,  a  small  but  uoticcable  docrcaso  is  .sliown. 
This  is  not  due  to  any  falling  oflf  in  the  average  capacity  of  the  kiln,  for 
that  has  really  ahown  an  increase,  but  to  t&  stoppage  of  many  kUns 
during  the  latter  part  of  the  year. 

Tlio  (lata  as  to  number  and  output  of  kihis  collected  in  rnrlier years 
may  be  summarized  as  follows  for  convenience  in  comparison: 

Number  md  awnge  otmual  otaptit    Kin*,  190B-1907. 


Nimber 
of  active 
fotailM. 


I'lit  imt 
per  kiln 
(baifab). 


IflOB   4£6  36,900 

1906.   722  (  4&,il6 

fM   783  i  W,fi02 

M07  1  m  Hk«M 


KILNS  T7NDBB  OONSTBUCTION. 


In  the  report  for  1906  it  was  stated  that,  in  addition  to  the  793 
rotary  kilns  actually  operated  in  1906,  92  kilns  were  in  course  of  con- 
struction and  sufficiently  far  advanced  to  begin  producing  in  1907. 

This  estimate  was  very  close  to  the  truth,  for  the  number  of  kilns 
operated  in  1907  was  K76,  a  gain  of  S3  over  the  preceding  year. 

On  Januarv  1,  1908,  there  were  mider  constniction  87  new  kilns, 
in  plants  sufficiently  far  advanced  to  become  factors  in  the  1908 
cement  production,  provided  that  market  conditions  should  justify 
their  operation.   The  number  of  these  new 
to  size,  is  as  follows: 

JSTilnt  under  comtrudion,  clamfitd  aeoording  to  me,  in  1907. 


Number.  LeOffUu 

20kilna   100  feet 

22kilii8   110  feet. 

91dliw   120  feet. 

861dliiB   12&  feet  and  over. 


MAXIMUM  ANNUAL  CAPACITY   OF  CEMENT  PLANTS  IN  THE  UNIT£D 

STATES. 

In  view  <>f  the  often  repeated  stat<»ment  that  the  output  of  Por^ 
land  cement  in  the  United  States  is  still  far  behind  the  possible 
demand  for  the  product,  it  is  of  interest  to  consider  the  data  as  to 
kiln  capacity  already  presented. 

It  has  hem  stated  that  876  kilns  were  in  operation  in  1907,  and  that 
87  new  kilns  ^^  ill  be  ready  some  time  in  1908.  This  gives  a  total  of 
963  kilns  which  can  Ix'  used  if  the  cement  trade  l)ecome  prosperous 
enough  to  justify  it.  A'^  m)1  the  new  kilns  are  100  feet  or  more  in 
lengtn,  and  as  many  old  kiiiis  arc  being  lengthened,  it  soeiiis  entirely 
safe  to  estimate  that  the  average  possible  output  per  kiln  per  year  is 
now  considerably  over  60,000  barrels.  Assuming  for  convenience 
that  this  average  is  now  about  62,000  barrels  per  kiln,  it  will  be  possi- 
ble t^  make  Portland  cement  during:  iho  hitter  part  of  190S  at  the  rate 
of  5,000,000  barrels  per  month,  or  00,000,000  barrels  per  year.  In 
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view  of  existing  linancial  conditions,  however,  it  wouki  appear  prob- 
able that  the  cement  production  of  1908  will  not  exceed  that  of  1907. 

FUELS  IN  UBB. 

The  fuels  used  in  Portland-cement  kilns  are  powdered  coal,  oil, 
natural  gas.  and  producer  gas.  The  relative  importance  of  these  four 
fueb  is  well  brought  out  by  the  following  table,  which  is  based  upon 
the  1€K)7  statistics 

Oil  is  used  by  all  of  the  cemeiit  plants  in  /Vi'izona,  California,  Texa.s, 
and  Washington.  Natural  gas  is  used  by  all  the  operating  Kansas 
plants,  and  bj  one  plant  elsewhere.  A  small  output  on  producer  gas 
ftt  one  plant  is  included  in  the  natural-gas  figures.  Powdered  coafis, 
however,  the  principal  fuel  used.  79  plants,  with  a  total  of  753  kilns, 
and  DrodiK  ing  SS.5  per  cent  of  the  total  output,  being  equipped  with 
powaered'Coal  burners. 

Fudtiaedin  PorUand-eement  piant*  in  1907, 


FtMlOMd. 

Number 

of 
piloirtiffi 

Number 
of  kiUu. 

79 
8 
6 

763 
G4 
58 

M 

876 

Output  in 
1907. 

Per- 
centage 
oftoti^ 

linrrels. 
43.161,461 

]  3,404,925 

88.5 
15 

7.0 

48, 784,880 

100.0 

CONCENTRATION  OP  INTEREST  IN  THE  CEMENT  INDUSTRY. 

The  Portland-cement  industry  affords  a  pecuHnrlv  interesting 
example  of  an  important  and  Rowing  branch  of  manufacture  whose 
future  on^anizati<m  and  control  is  still  a  matter  of  uncertainty.  Ten 
or  even  i^e  years  ago  the  business  of  makhig  Portland  cement  in  the 
United  States  was  confined  to  a  number  of  comparatively  small  mills, 
each  of  wliich  was  practically  mdependent.  To-day  there  is  a  notice- 
able degree  of  concentration  of  interest  in  the  industrj^,  and  tluree 
processes  are  at  work  to  increase  steadily  tbis  concentration.  Owing 
to  the  peculiar  character  of  the  industiy,  the  final  result  is  still  a 
matter  of  mucli  doubt.  In  an  earlier  report  of  this  series  it  was 
point  I  1  out  that  it  is  impossible  for  any  one  orpuiizMtion  to  gain 
conlroi  of  the  supply  of  raw  materials,  so  tliat  in  tins  mdustry  the 
most  effective  basis  for  monopoly  is  not  available.  The  ownership 
of  comprehensire  basic  patents  would,  as  noted  later,  afford  a  pecul- 
iarly ser\nceable  type  of  control,  inasmuch  as  patent  monopohes  are 
thoroup:hly  lefrnl  in  form. 

Setting  aside  for  the  moment  the  possibility  of  inoiiopuly,  it  can  he 
said  that  the  tliree  factors  wliich  make  for  concentration  of  control 
are — 

1.  The  normal  growth  of  profitable  plants. 

2.  Consolidation  by  stork  control. 

3.  The  growth  ol  the  patent-holding  company. 
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NORMAL  OBOWTH  OF  FBOFTTABUB  FLANT8. 

A  well-located  and  well-managed  plant  always  has  opportunity  for 
expansion  which  is  denied  to  plants  of  less  technical  or  financial 

soundness.    Many  plants  in  this  countiy  have  had  opportunities  for 

fn'<^)wth,  and  some  have  seized  these  opportunities.  Plan<s  ^\hi('}i 
are  budt  or  extended  at  the  lieight  of  a  boom  period,  and  companies 
which  pay  out  all  the  j)rolits  of  prosperous  yeai^  as  dividends  can 
hardly  expect  to  share  in  this  growth.  For  in  by  far  the  majority  of 
instances,  lack  of  growth  in  a  cement  plant  has  been  due,  not  to 
defective  raw  materials  or  to  lack  of  technical  skill,  but  to  unwise 
financial  maiii  i^ement  either  at  the  inception  or  during  the  active 
life  of  the  company. 

OONSOUBATION  BT  STOCK  OOKTBOL. 

Several  strong  groups  of  plants  connected  by  alock  control  laiiier 
than  by  direct  ownership  are  now  in  existence.  Of  these  the  most 
important  is  the  lola  or  Nicholson  group,  which  controls  seven 
plants,  mostly  in  the  Kansas  district.  A  second  unp|Ortant  group  is 
that  rontrolled  by  Mr.  W.  J.  Bingee  and  his  associates,  incluaing 
plants  in  i'ulilomia,  Wa.shm^ton,  and  IVriTisylvania.  The  C'owhan 
series  of  plants  located  in  Michigan,  luwa,  Kansas,  and  Texas  also 
requires  notice  in  this  connection,  and  a  nimiher  of  smaller  examples 
of  "commimity  of  interest"  are  known  to  exist. 

THE  GBOWTH  OF  THE  FATENT-UOLDINO  COMPANY. 

Numerous  patents  have  heen  taken  out  in  connection  with  rarious 

phases  of  the  cement  industry,  but  it  is  only  within  the  last  two  years 
that  the  patent  question  bus  become  of  the  first  importance  to  the 
cement  industry.  This  recent  (  lopment  is  due  to  the  organization 
and  growth  of  a  great  patent-huldmg  corporation. 

Late  in  1906  the  North  American  Portland  Cement  Company  was 
organized,  with  a  capital  stock  of  $10,000,000,  this  stock  bein^*^  held 
by  the  Atla.s,  Alpha,  American,  Lawrence,  Lebir^b,  and  Vulcanite  ce- 
ment compani<'s.  Trie  North  American  Company  took  over  from  the 
Atlas  Portland  Cement  Company  the  United  States  rights  to  the  Hurry 
and  the  Seaman  patents,  which  coyer  certain  methocb  for  the  burning 
of  pulverized  coal  in  cement  kilns.  At  a  later  date  it  acquired  the 
Edison  long-kiln  and  the  Carpenter  patents.  The  companies  now 
licensed  under  this  systcTTi  inciud<'  the  six  companies  which  control 
the  North  American  and  also  the  Whitehall,  Northampton,  Hexter, 
Edison,  Nazareth,  Pennsylvania,  Penn-Allen,  Oatskill,  Buckhom, 
Phoenix,  Bath,  and  Glens  Falls  Portland  cement  companies.  In 
January,  1007,  these  licensed  companies  orc^anized  as  the  Association 
of  Licensed  Cement  Manufacturers.  The  following  material  is 
quoted  from  a  statement  then  issued: 

The  purpotipri  of  the  aesociaLion  uicludo  the  general  betteriueut  of  the  mechanical 
and  diemical  i^roccasea  used  in  making  cement,  the  improvement  of  the  quality  of 
cement,  d(\ding  with  matton!  of  traffic  and  tihi})inont  and  tho  e.stalili.shmont  of  an 
asBociiiliun  laboratory  for  techiiical  teata  and  cxj)eriinont-'<.  It  i**  understood  that  all 
existing  and  properlv  equipped  cement  plants  will  i  »c  granted  licenses  and  admitted 
to  membenhip.  Infriqgon  of  the  patents  above  leiened  to  will  be  xigorously  pran- 
cuted. 
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Nearly  70  per  cent  of  the  output  of  the  Portland'Cement  industry  in  this  country  ia 
already  represented  by  the  aaaociation,  this  beiiig  double  the  annual  piqduction  in 

Great  Britain,  the  pioneer  Port  land -rompnt  manufacturing  countrj'',  equal  to  the 
combined  output  of  £ngland  and  iirauce,  and  lu  exceas  of  that  of  Germany 
*  •  •  •  •  • 

The  AsBOciation  of  Licensed  Cement  Manufacturers,  with  its  facilities  fnr  tests  and 
agpcriroentB,  its  investigation  of  mechanical  and  chemical  problems,  its  establiabment 
dt  afeandards  auality,  and  its  frfHtince  In  <ihtatning  proper  shipping  facUitieB  and 
latee  is  weeded  to  be  of  gimt  benefit  to  its  nembon. 

nBSSBKT  STATUS  OF  THB  niDUBTBT 

The  facts  discussed  in  preceding  paragraphs  may  be  summarized 
as  in  the  schedule  below,  which  is  an  attempt  to  indieate  the  eioup- 

im^s  at  present  existing  in  the  domestic  Portla&d-cement  industry. 
This  taole  is  based  on  information  supplied  by  those  in  control  of 
most  of  the  plants  mentioned,  and  is  oelieved  to  be  substantially 
free  from  error. 

Ftaent  Mabu  <>§  like  PGrtiafMtoniMn^  inAtitry  in  tlW  Cmted  iSfotet. 

Names  of  companies.  .  IrfMMtllmi ol pblltk 

1.  North.  American  Portland  Cement  Compauy 

Alpha  Ptyrdand  Oement Osmpany  Alpha,  N.  J.*  liurthiB  Graek,  Pa. 

^fartins  Creek  PordandOenaentGoiiipai^.  Martina  Creek,  Pa. 
American  Cement  Company   Cgypt,  Pa. 

Central  Cement  Company  £^yp^> 

Reliance  Cement  Company  Egypt,  Pa. 

Seaboard  Cement  Company  Norfolk,  Va.<» 

Atlas  Bortland  Cement  Company   Northampton,  Ba.;  Baimibal,  Ifo. 

lAwrence  C<nTif>nt  Company   Siegfricl.  Pn. 

Lehigh  Portland  Cem^t  Company  Ormrotl,    Pa.;    Wellstou,  Ohio; 

Mitchell,  Ind.;  Dee  Mdnee, 
Iowa.<> 

Shenango  Portland  Cement  Company....  Kewcastle,  Pa. 
Vulcanite  Portland  Cement  jOompeny.  Yvlcamto,  N.  J. 

2.  NichdLaon  or  lola  group: 

Ida  Portlaad  Cement  Company  Sola,  Earn. 

TJnited  Kansas  Portland  Cement  Company: 

Kansas  Portland  Cement  Company  lola,  Kana. 

Independence  Portland  Cement  Com-  Independence,  Koa. 
pany. 

Indian  Portland  Cement  Company  Neodesha,  Kans. 

Dixie  Portland  Cement  Company  Copenhagen,  Tenn. 

Iowa  Portland  Cement  Company   Des  Moines,  lowa.* 

Texas  Portland  Cement  Company  Dallas,  Tex. 

3.  United  States  Steel  Corporation: 

Unhwnal  Portland  Cement  Company.  Chicago,  HI.  ;  Baffiqgton,  Ind.; 

Pittsburg,  Pa.o 

4.  Dingeo  group: 

Standard  Portland  Cement  Company  Napa  Jimctioii.  Cal. 

Santa  Croa  ForUand  Cement  Com^^ny  Santa  <^rus,  Qu. 

Northwestern  Portland  Cement  Company,...  Kendall,  Wash.o 

Atlantic  Portland  Cement  Company  Stockertown,  Pa.o 

Northampton  Portland  Cement  Company  Stockertown,  Pa. 

Quaker  Portland  Cement  Company  Sandta  Eddy,  Pla,« 

5.  Cowhan  group: 

PeninsvOar  F^ordand  Cement  Company  Cement  City,  Ifidk. 

Southwestern  States  Portland  Cement  Com-  Dallas,  Tax.a 
pany. 

Western  States  Portland  Cement  Conipan  v . . .  Independence,  Kans. 
North  western  States  Portland  Cement  Com<  Mason  Ci^,  lowa.<> 

panv. 

6.  Sandusfcy  PofUand  Cement  C<»ii]iany  Bay  Bridge,  Ohio;  Dixon,  HI.; 

Syracuse,  Ind.;  York,  Pa. 


•  Plants  thus  ifcslgnstii  m»  aot  yst  in  ppwatlwu 
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KATUBAJL  CEMENT. 
PRODUCTION. 


The  natural  cement  uroduccd  in  the  United  States  during  1907 
amounted  to  2,887,700  Darrels,  valued  at  $1,467,302.  As  compared 
with  a  production  of  4,056,797  barrels,  viJuad  ftt  $2,423,170,  in  1906. 
this  output  indicates  a  decrease  of  about  29  per  cent  in  quantity  and 
of  about  39  per  cent  in  value  in  1907. 


FBODUOnON  BT  STATES. 


In  the  following  table  the  natural  cement  production  of  1907  is 
classified  by  States,  the  figures  for  1906  being  added  for  companaon: 

itfnalunltmMntinl90$andl907,l>yStaU$. 


bv  oi 


GeorgU  

Illinois.  

ludlanu  

MarytHiKi  

New  York  

Ptna^tviuiUL. 

TmST*  

Kentucky  

Ohio  

Vlrgliii&  

Mlnnesotw . . 

Total... 


3 
3 
\1 
4 

!G 
4 

2 
1 


Quantity 


u 


3. so,  500 

uoo.ww 
ra.;v.v) 

744,403 


m,m 


Vatsm. 


MIS,  075 
US, -221 
'J  40,000 

Cur, 
1 , 066,  7K.5 
r^'iO,  .134 


State 


•  •  •  •  •  I 


Tlliiials  

In<liHnn..  .  . 
New  York  

K«ntM  

TtlXUJi.  


Geo  ryoH  

KerntiK  ky  

Mfirvlaud.  

Ohio  

\'irgiTUu  

Mimifsot;k  

North  PAkota. 
Wiiooo^  


Total. 


ma. 


1  Quantitv 


:< 

V2 
lo 
4 
2 
I 

*• 

2 
4 

1 
1 

i 

3 


**4,  MfJ 
400.0Cfi 
047. 


102, 


5B  a,887,7W 


%V2.  760 
140,000 
(.33. 170 
263,  %9 

71«Q63 


l»4B7,aia 


•  A  «maU^|Ukflttl^  of  hydratUic  Uioe  was  produeed  In  G«or|^  Harylaod,  and  New  York,  and  U 
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< 


45.000.000 


40,OOOlOOO 


35.000.000 


90,000,000 


25,000.000 


20,000.000 


1&.000,000 


10.000.000 


5,000.000 


COMPARISON  OF  PaODUCTION  OF  PORTLAND  AND  NATURAL  CEMSNT 

1890-1907. 

On  examining  the  cement  statistics  for  a  series  of  years,  it  will  be 
seen  that  the  output  of  Portland  cement  has  so  far  shown  an  increase 
each  year,  rising  from  42,000  barrels  in  1880  to  335,500  barrels  in 
1890,  to  8,482,020  barrels  in  1900,  and  to  48,785,390  barrels  in  1907. 
ifie  natural  oement  production,  on  the  other  hand,  reached  its  maxi- 

mum  in  1899,  with  an  out- 
put  of  9,868,179  barrels. 
Since  that  year  it  has  shown 
an  almost  continuous  and 
quite  rapid  decrease  annu- 
ally, until  now  it  has  become 
a  relatively  imimportant  fac- 
tor in  the  cement  situation. 
These  facts  are  brought  out 
dearly  in  the  appended  dii^ 
gram  (fig.  1). 

PRODUCTION  OF  HYDRAULIC 
LIMB  IN  THE  UNITED 
STATES. 

For  the  last  two  or  three 
years  several  domestic  nat- 
ural-cementplantshave  been 
manufactunng  and  market- 
ing a  true  hydraulic  lime, 
similar  in  every  technical  re- 
spect to  the  well  -  known 
Frenchhydraulic  lime  of  Teil. 

In  1907  the  production  of 
hydraulic  lime  amounted  to 
49,769  barrels,  valued  at 
$23,133,  as  compared  with  a 
production  in  1906  of  40,800 
Darrels,  valued  at  $19,300. 

l»UZZOL.AX  CEMKNT. 
PRODUCTION. 

Puzzolan  cement,  made  by 
mixing  slag  with  sleiked  lime, 
was  manufiictiired  during 
1907totheaiiiountof557,252 
barrels,  valued  at  $443,998. 

There  are  10  plants  equip- 
ped for  the  manufacture  of 
slafi:  cement  in  (he  I'^nited 
States.  Of  these,  the  States 
of  Ohio  and  -Uabama  contain  2  plants  each,  wliile  Illinois,  Kentucky, 
Maryland,  New  Jersey,  New  York,  and  PennsrlTania  have  1  plant 
each.  During  1907  the  plants  in  Maryland  and  New  Jersey  were  idleb 
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Owing:  to  this  fact,  it  is  impossible  to  distribute  the  total  produc- 
tion in  any  instructive  manner  without  disclosing  individual  statistics. 

The  following  table  contaios  the  leading  facts  relative  to  this  indus- 
try for  the  four  years  from  1904  to  1907,  inchisiTe: 

Stalittia  of  the  puzzulan  cemenl  industry,  1904-1907. 


Mkmibar  of  fdutB: 
AJabAiiiA  

imnois  

Kentucky  

Maryland  

New  Jerser . . . . 

New  York  

Ohio  

pHUMytranla. 


TotAl. 


Production,  in  b&rrala  I  303,046,  382,447 

Vafewof  pvodnetUm   tB6,«l  073,614 


10 


mi. 


10 


481,224  I  fi67,3S2 
t4U,«l  t44S,m 


IMPORTATION  OP  JAPANB8B  VOLCANIC  ASH. 

Heports  that  car^o  loads  of  Japanese  volcanic  a6h,  for  use  in  puzzo- 
Ian  cement,  were  bemg  shipped  to  the  Padfk)  ooast  of  Uie  United 
States  in  1907  attracted  oonsiderable  attention  to  that  type  of 
niaterial.  The  data  below  are  summarised  from  a  consular  report 
issued  during  the  year. 

The  puzzolanic  ash  is  widely  distributed  in  Japan,  the  present 
workings  bein^n  the  ishmd  of  Kyushu,  7  miks  inlimd  from  tue  port 
of  Karatsu.  The  ash  id  dug,  dned  in  the  open  air,  roasted,  and 
ground  to  50  mesh  or  slightly  finer.  Four  ana^fseB  of  various  samplea 
of  the  ash  are  as  follows : 


Silica  

Alumina.. 
Iron  ozlde 
Ume  

Eaad  potMh.. 


41.95 

42.10 

44.15 

42.63 

25.00 

2S.72 

24.81 

27.82 

1&28 

17.40 

16.83 

1.33 

1. 15 

1.67 

0.03 

a82 

ass 

a94 

age 

2.86 

2.20 

3.7S 

an 

ft.  90 

9l10 

a« 
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The  folio  will";  tuble  hIhjws  tho  results  of  tensile  t^sts  of  mixturea 
cont/ammg  tliLj  nmt/eriai,  uuide  at  the  Sa^iebo  naviil  depot,  where 
krge  quantitieB  lutve  been  wed  In  Govwnment  irork: 

Tensile  tests  of  mixtures  corUaining  Japanese  volcanic  oaH. 


Qnlltr  of  wBtsr 

Inr  ■  


Prapoirtiona  in  weight  Ol 

mixture. 


Port- 
land 
oemeiit. 


Ptuzo- 
Lime.]  Ian 
cement. 


flea 
BdI] 
Fveah  

BoOffliats  qC 
Fnah  

Fresh  


i  'I 


Sand. 


pounds. 


After  4 
weeks. 


After  3  Aft'T  0 
montha.  moiiUis, 


20 
20 
20 
2U 
20 
20 
20 
20 
20 
30 
30 
30 
30 
30 
30 
30 
30 

ao 

20 
20 
30 
30 


284 
284 
208 
2U 
251 
238 
291 
243 
205 
167 
158 
147 
167 
133 
116 
IGl 
152 
124 
160 
156 
122 
106 


436 
405 
364 
431 
385 
340 
376 
345 
318 
325 
264 
244 
277 
176 
170 
247 
256 
210 
312 
202 
215 
234 


553 
460 

4(.>3 

:»oo 

415 
414 
449 
426 
401 
401 
300 
291 
206 
IftK 
162 
298 
285 
240 
271 
295 
214 
217 


After  12'  AJt«r24 
mouUis.  months. 


574 
432 
460 
511 
441 
427 
436 
414 
370 
400 
300 
291 
260 
177 
176 
306 
291 
220 
30C 
317 
214 
223 


583 
515 
500 
518 
464 
472 
471 
439 
388 
423 


911 

ao6 

265 
345 
331 


The  following  is  a  report  of  compression  test  of  Karatsu  vobanio 
aah  said  to  haTe  been  made  at  the  Aioto  Imperial  Umveraity: 

Compression  test  tfXartttu  voleanie  ash^ 


JDescriptiou. 

Proportion  In  volume. 

Fir  ■qawe  fndi  in  ponndi. 

Portland 

cement. 

Volcanic 
ash. 

Band. 

After  1 
week. 

Afl«r4 

weeks. 

Afters 
months. 

After  6 
months. 

After  1 
year. 

1 

.5 

3 
3 

782.25 
40B.B 

1,177.63 
788.35 

1,880L26 
tA9L9t 

2,104.87 

a5 

As  a  result  of  experience  the  Japanese  company  reoommends  the 
foUowinf;  mixtures^  the  proportiona  being  in  yolumes: 

For  harbor,  dock,  and  general  sea  work,  aah  3,  cement  2,  nand  10;  for  v.  if.  r  work?, 
drains,  river  embankments,  roads,  and  timnels,  aah  3,  lime  1,  cement  1,  mad  10;  for 
lifaina  and  plastering,  ash  4,  lime  2,  cement  1.6,  OKiid  10;  for  foundations  and  brick- 

•work,  ash  1 ,  lime  1,  sand  30  to  40;  for  concrete  add  gravel  one  and  ono-half  to  twice  the 
quantiiy  ol  tsaud  used.  Sand  and  gravel  should  be  well  wjujhed  and  partially  dried 
before  mixing. 

Tlief<'l!fnvinp<liro(  ti  iii^  formixingare given:  Placethekneadingfitund  at  tl-o  flosired 
Bjwt.  liuve  all  the  niaieruils  ready  at  hand.  Have  volcanic  ash  and  lime  or  cement 
well  mixed  as  desired,  and  adding  Bitnd  to  it,  mix  it  again,  pouring  in  a  proper  amount 
of  water;  knead  it  over  and  over,  umng  BufEcient  pressure,  and  covering  entirely  the 
outside  of  sand  with  volcanic  ash,  etc.,  knead  them  until  the  diHereui  luaieriaia  lu^ie 
th«ir  own  oolem  and  come  to  one  color. 

The  company  prepares  tiie  ash,  ready  for  use,  packed  in  straw  bags, 

wpi^3;hin*i:  aoout  140  pounds  each,  the  prices  for  which  are  at  Naga- 
saki 70  sen  (35  cents),  at  Kobe  80  sen  (40  cents),  and  at  Yokohama 
1  yen  (50  cents).   In  large  quantities  the  prices,  free  on  board  ship^ 
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per  ton  of  2,000  pounds,  are  at  Nagasaki  and  Shimonoseki  CMoji)  10.5 
yen  ($5.23),  at  Ivobo  12  yen  ($5.98),  at  Yokohama  15  yen  ($7.47). 
Freights  from  Nagasaki  and  Shimonoseki  (Moji)  to  Seattle  and  San 
Francisco  per  t^n  of  2,000  pounds  are  about  $4,  and  from  Nagasaki 
to  Manila  about  $2.50. 

As  very  extensive  deposits  of  similar  volcanic  ash  are  known  to 
occur  in  the  Rocky  Mountain  and  raciiiu  coast  States,  it  seems 
probable  that  the  importation  of  Japanese  ash  will  resmt  in  the 
aevelopment  ol  tiie  domestic  deposits  m  the  near  futuie. 

IMPORTS,  fIXPOBTSy  ANI>  CONSUMFTIOK. 

The  following  tables  show  the  imports  for  consumption,  the  exports, 
and  the  apparent  consumption  of  hydraulic  cement  of  all  kinds  hi 
the  Unitea  States  for  the  years  respectively  mentioned: 

Imports  /orlcormimption  of  hifdraidie  emetU  into  the  Vmied  StaUt,  1909-1907,  in  harrdt. 

1902   1,963,023    1905    896,846 

1903   2,281,969    1906    2,273,493 

1904   968,410   1907   2,088»4Q8 


Exporta  nfkyAouUe  ccmail,  1909-1907  m  6amlt. 


1902    340,821  1906 

1903    286,463  1906 

1904   774,940  1907 


897,686 
683,  299 
900,560 


ToUd  ttmcumpCum  (t^lydkwilie  eniMnl  tn  1907,  {»  (omit. 


Tdlal  production  in  <Jie  United  StateB. 
Impnts  ifithdzawn  fof  coiniiinption«. . 


62,290,842 

2,033,  463 


Total 
Eiipatti...., 


54^  263,  805 
900,650 


Total  uppumt  oooauniption. 


88,863,266 
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With  the  exception  of  the  section  on  day  production,  this  report 
deals  with  the  products  of  the  claj-working  industries,  and  honce  the 
tables  aro  mnde  up  to  show  the  products  of  day  manufactured  and  not 


The  year  under  review,  1907,  was  one  of  unusual  interest  from  the 
standpoint  of  production,  not  onljr  in  the  day-workinf^  industries,  hut 
in  all  mdustnal  lines.  The  financial  disturbance  of  October  came  too 
late  to  alTect  the  clay  indiistries  very  seriously,  as  is  sliown  by  the 
figures  given  in  tiiis  roport.  This  was  especially  true  of  the  brirk  and 
tUe  industries,  since  building  and  engineering  operations,  at  leasi  wltere 
climatic  conditions  affect  them,  were  either  completed  or  too  far  ad- 
Tanced  to  bo  much  influenced  1)y  want  of  confidence  or  lack  of  capital ; 
conseauently  tho  loss  in  these  industries  was  Tory  sli^rht,  heinjx  only 
0.61  of  1  per  cent  in  value  of  out  nut.  On  the  other  hand,  tlie  pottery 
industry,  whose  sales  are  probabry  heaviest  during  the  fall  and  winter, 
was  appreciably  affected  by  the  miancial  stress,  and  the  value  of  these 
products  fell  considerably — 4.13  per  cent,  as  compared  with  1906. 

Xotwithstandmg  these  losses,  tlie  value  of  the  clay  products  in  1007 
is  considerably  greater  than  it  was  in  l'.)()o,  wliich  was  a  vear  of  unusual 
prospeiity,  the  difference  in  favor  of  1907  in  comparison  with  1905 
bein^  $9,245,181,  or  6.18  per  cent.^  Hie  year  ltK)7  must,  therefore,  be 
considered  one  of  great  activity  in  the  clay  industries,  and  only  by 
comparison  witli  1906,  the  most  prosperous  m  the  history  of  the  coun- 
try', does  it  sutler,  and  tlien  but  slightly,  as  the  total  decrease  in  vol- 
ume of  business  represented  by  the  value  of  the  product  was  1.3U  per 
cent. 

The  most  notewortliy  incidents  in  the  history  of  the  trade  during 
1907  were  the  lai^e  increase  in  the  value  of  the  paving-brick  product, 
the  decrease  in  the  brick  industry  along  the  Hudson  River,  and  the 
large  gain  in  the  value  of  products  in  California,  West  Virginia,  IIU- 
nois.  and  Texas. 

The  increase  in  the  paving-brick  industry  is  probably  due  to  the 
inherent  qualities  of  brick  as  a  paving  material  and  the  educational 
rft?Tipaij2:n  eonchicted  by  the  Xational  Association  of  Paving  Brick 
Manufacturers  for  several  years.  Tlie  decrease  along  the  Hudson 
River  and  the  increases  in  California,  Illinois,  and  Texas  are  due  to 
local  causes.  The  increase  in  West  Vimnia  is  due  to  increased  output 
of  pottery  and  paving  brick. 
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The  labor  Bituation  in  the  building  trades  and  the  clay-working  in- 
dustries was  good  in  1907,  no  general  strike  being  in  force,  though  there 

is  always  more  or  Ip^'^     turhRnrf  of  local  character. 

Tlie  year  1908,  owing  to  tiiiaiieial  and  political  causes,  will  probably 
show  a  considerable  decrease  from  the  product  reported  for  1907. 

The  total  ralue  of  all  clay  products  marketed  m  the  United  States 
in  1007  was  9158,942,369,  compaied  with  $161,032,722  in  1906,  a  loss 
of  $2,090,353,  or  1.30  per  cent.  In  1906  the  gain  over  1905  was 
$1 1,335,534,  or  7.57  per  cent.  The  increase  of  1905  over  1904  was 
$18,673,940,  or  14.25  per  cent. 

ACKNOWUBDGMBNTS. 

Again,  the  writer^  on  behalf  of  the  oflSce,  desires  to  thank  the  clay 
workers  of  the  country  for  their  cooperation,  without  which  this  re- 
port would  be  impossible. 

Thanks  are  also  extended  to  the  officials  who  have  supplied  infor- 
mation concerning  the  hm'lr^in<7  opera! ion«^  of  the  VHrioiis  eities  of  the 
countiy,  and  to  the  clay-workingpress  for  itssupportand  appreciation. 

As  in  previous  years,  the  State  geological  sui-veys  of  Illinois,  Iowa, 
Afaryland,  and  North  Carolina  hare  cooperated  m  the  collection  of 
the  statistics  of  their  States,  the  completoni  ss  of  tin  returns  for  these 
States  being  due  largely  to  their  efforts.  For  1907  the  Stnte  sim'eyg 
of  Alabama  and  ^lissouri  also  gave  assistance  in  the  collection  of  these 
statistics  for  those  States. 

BmiiDINO  OFBItATI02r8. 

The  following  tables  show  the  number  of  permits  issued  or  of  build- 
ings erected  thereunder  in  the  leading  cities  of  the  country  from  1900 
to  1907  by  years,  the  number  in  1906  and  1907  by  cities,  the  increase 
or  decrease  in  the  cost  of  the  buildings  erected  in  each  city  and  the 
total  decrease  in  1907,  together  witli  the  percentage  of  inorease  or  de- 
crease in  each  chsc,  and  the  percentage  or  the  total  decrease  ;  also  in 
certain  cities  the  number  and  cost  of  the  so-called  fireproof  or  fire- 
reflistiii|e  buildings  and  ih<m  of  wood.  In  some  instances  more  than 
one  bunding  is  erected  under  the  same  permit,  though  in  most  cities 
one  permit  is  issued  for  each  building. 


Building  operationt  in  Ihe  leading  cities  in  the  United  States,  1900-1907. 


Ymr. 

Number 
of  citle« 
report- 
ing. 

Number  of 
penults. 

COfltOf 

Cnin  (-)-  )  or 
lOs;!  (  —  1  oviT 
preoadiug  ytaar. 

of  gain  or 
loss  over 

ymr. 

IWD  

42 

68.417 

$241,$16.5Sfi 

(") 

4A 

7f>.f"W 

365,420,904 

+512:1, 'JM.  310 

+  51..'W) 

nm  

46 

»',. 

368,409,037 

+  a.iMs.i.u 

+  .^3 

1908  

16 

131,000 

401.. '»4, 160 

+    33, 125, m 

+  8.99 

MW»  

40 

140,652 

4flO.318.575 

+  67,724,406 

+  16.86 

W»  

4P 

is.i.snfi 

'»4i.«0f>.'>7.T 

+  17S.TO.?!« 

+  .T7.35 

I90(  

ISl. 174 

tiTS.7Ut.',»Vj 

+  :ti.i)(t<).()':i«5 

4-  6.28 

m,055 

061,076,286 

-  l-,«4.<»3 

-  2.M 

a  Stntlstioa  not  colleoMl  pdoT  tO  IML 
b  One  city  eaUmftted. 
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From  the  foregoing  table  it  will  be  seen  that  the  number  of  cities 
reporting  varied  somewhat,  especially  in  the  first  few  years;  for  the 
last  four  jefurs  they  have  been  the  same.  Estimating  the  building 
operation  in  Lowell,  the  onl^  city  that  did  not  repoit  in  1904,  the 
totals  for  that  year  were  permits  140,M2  and  cost  of  buildings  erected 
$469,3 IS, 575.  Comparing  the  last  four  years,  when  the  cities  report- 
ing are  the  same,  the  total  cost  of  buildings  erected  varied  from 
$469,318,575  in  1904  to  $678,710,969,  its  highest,  in  1906.  an  increase 
of  1200,392.394,  or  44.62  per  cent.  In  1907  the  coet  of  the  buildings 
elected  in  tnese  cities  decreased  $17,634,083,  or  2.60  per  cent,  as  com- 
pared with  lOOf),  when  there  was  a  gam  of  $34,090,096  over  1905. 
The  largest  gain  was  in  1905.  Notwithstanding  the  loss  in  1907  the 
total  cost  of  the  buildings  erected  in  that  year  was  $16,455,413,  or 
2.55  per  cent,  greater  than  in  1905,  and  $191,757,71 1,  or  40.86  per  cent 
greater  than  in  1904. 

BuSdhg  operaUomtnthetmXn9eitu$t/lU  UniiedSM 


1907. 


Allcghojiy.  Pa  

AU&DU,  Oa  

BaltttaoK^  Md  

Boaton,  lUM  

BrooklTn,  N.  T  

Buffalo,  N.  T  

Cunbfldae,  IUm.... 
Clileiii(o7lu  , 

Cinclnnrttl,  Ohio  

Ci.  v.  l.wi'l.  Ohio  

Columbus,  Ohio  

Dayton.  Ohio  

IV'nviT.  Colo  

Detroit.  Mich  

Fall  Kiv.r,  Si  a  aft  

(iniiiil  Uiipi'l'-.  Mich 
Hartford,  Conn.  ... 
lrulljin;ki>nii-i.  Ind . . . 
Jers.'y  <  lt> .  N  )  . ... 
ICan-*:i-<  Cil y.  K.ni.t. , 
lCnii'*.i>  ( 'it > ,  Mo. . . . 
L<)"i  Amk''!!  ('al.... 

LouK-*vi!l<'.  K\  ... 

l/OWfll.  .Ma-.s  

M<'mphis.  'r<  till 

Milwaiik.'*'.  W  I-   

MitjJK'4tr)<)li>^,  Minn . . 

XaBh\illo.  Tonn  

Newark,  N.  J  , 

H«w  Haven,  Conn . . . 
M«w  Orteons,  La  . . ' 
ItawYorlcN.  Y.... 
,  N«br  

P»  

Provldeiwe,  R.  I.. 

Reading,  Pa  

Richmond,  Va  

IlochP9U>r.  .N.  V  

St.  Joseph,  Mo  

St.  Louis.  Mo  

8t.  Paul.  Minn  

San  Francisco,  Cal.... 

Soranton.  I'a  

S«-/ittlc.  Wiish  

Svnicus*'.  N'  V  

Tbk'do.  (till 


Ntimlier 
o(  per- 
mit .s  or 
build- 
ing. 


713 
S,741 

*,m 

18.083 
3,8S7 
467 

I0,M1 

2,130 

7,563 
•-',025 
1,223 

4,705 

3,S25 
1,503 

541 
3,003 
9,358 
2,916 

363 
2,540 
3,7)«2 
4,724 

121 
1,'J*. 

687 


Cortof 


Waahinytop 
WMMMMf  1 


D.  C 


8,573 
1,003 

17, sri 

3,738 
l,3fiO 
1,S47 

740 
1,373 

«6 

3.gn 

2,813 
5,6«i 
1,097 
7,194 

1,057 
1,750 
8,453 
912 


t2,nf»,634 
6,1M,14D 

a,m,m 

28,064,741 

71,442,148 

8,G86,030 
1,468,106 
04,700,335 

7,065.746 

12,972.974 

4,  W.,  17.1 
2,.H''>.s,.'W) 
7,U)l>,996 

13,275,250 
939,. -OS 
2,IH1,307 
3,7T2,f»15 

4.. « 1. 244 

.'..'.-'•J.t^TO 
l(i.7i..'i,  4h(,» 

IH,  ')(l2.44*i 
ii,  til,. 917 

yoi,T4,"> 

4,.'i4t>,7»'.7 
<t,71,S.iS4 

'>.4t*\.  l.'jii 

.',  >*-Hi.  .'l>' 

io,4ii..:cH 

3,(tlS.S90 

5,  (W8,773 
154,904,666 

4,273,060 
40,711,510 
15,370.047 
3,063,300 
1,045,136 
2,504,895 
6,175,478 
1,053,746 
20,038,003 
9,5.37,449 

2,174,075 

II,  S75,397 

r'..3i:t,  .'t'.i 

11  ,ijijh.347 
2, '.139, 403 


Nnmltcr 
of  ;x  r- 
inits  or 

I  Mill  d- 

iags. 


Oortof 
butkUng*. 


000 

4,ieo 

3,129 
3,546 
17,307 
3,040 
461 

0.  858 
2,215 

H,  174 
2,173 

I,  .?.I4 
2,509 
4,941 

312 
1,174 

7.1T 
.'i.'Ktt 

1 .  ti.K7 
ft  1 1 

7 ,  .V.t9 

2,  t44 
441 

2,Xt2 
.■J.t»2o 
4.9«ir( 
5.2ir2 
2,732 
781 

i,m 

7,470 
1,500 

15,359 
3,631 
1,301 
1,103 

701 
1,420 

S24 
8,554 
1,802 
13,130 

987 
10,47>< 
1,2"A1 
1,176 
5,015 
1,028 


83,224,541 
4,564,771 
8,260,077 

10,228.336 

71,292,844 
8.742,082 
2,720.346 

50.003,080 
7,680,160 

15,888,407 
4,181,260 
3,837,180 
(i.n4'>.(V>4 

14,2.'t.,:i(>(J 

1 ,  414, 'lit, 

.',ii,-vi,:.v, 

4.a>4,.tl.i 
■>,v.i:(,72«"> 
i.,ii(is,iii4 
1 .  17J,J71> 

y,*iii  ,y22 
13,304,«X>ii 
3,078,404 
1,225,317 
4.957. W 
II', 771  ,24) 
U),iX)(),4h5 
3,040,466 
9,543,630 
2.824,942 
5,815,247 
113,372,073 
4,536,848 
38,383,076 
13,740,7tt 
3,224,400 
1,532,050 
1,914,184 
(),  752,615 
I,tj67,ai3 
21,. SIX},  167 
6,.'?21.f«7 
•.d,5rr2,240 
2.4:;.',(r.>4 
i:i,.".7.',770 
4 ,  SS2 ,  'Jvi 
,'!.(!  «),'>>.'. 

10,21, '.I'm 

3  ill.s.  VK. 


r.ftin  (+)  or 
loss  (-)  tn 
1907. 


+  8148,807 

-  001,378 

-  4,800,308 

-  S.8tt,615 

-  140,304 
4*  86,008 
+  1,271,240 

-  6,616,245 
+  614,414 
+  2,915,433 

+  t7.';.(«s5 

-f     >  I.  is.  Sim 

-  t<,\.'Mr2 
^      'i.'^  1.050 

i7.'...7fl 


i'<'rr<>iit- 

Kaln  or 
loaa  In 

uor. 


1 

4 

i- 


+ 
+ 


321,420 
362,728 

1,673,770 
2,150..W1 

r,<7.7.>i 
:i.a'vs.,M:{ 
:i2:t,  .'.72 

t.U.2.i2 

540,335 
700,754 

-  887,808 

-  103,048 
•f  710,474 

-  4,380,«6 

-  2,030,288 

-  788,900 

-  113,065 

-  .W,711 
577,1.17 
014,817 

-  8,(^5, 52l^» 

-  3.J17,.512 
+  .V,,,'t74.M4 


+ 


2tt),»4y 

1,607,373 

?tO0.O21 

1  .2'i.^,.M 
1 ,4,v.>.74.^ 

l.'".»,4':a 


■4-  &8B 

-  U.86 

-  34.5 

-  1&8B 

-  .21 

+  .65 

S7.  IS 

8.70 
22.47 

4  37 

SJ.  39 

y.3o 

7. 16 

.VI.  63 
.'..88 

^.  61 

1 1. 

XK.  62 
5<.t.  36 
10.  72 
js  <  I!) 
;i"  S4 

1 4.  (  W 
10.89 
5.71 
2S.  16 
8.34 
6.43 
14.08 
3&84 
&17 
laTl 
17.  U 
10.08 
6.87 
i"?  58 

■.I. 

58.40 

-  28.87 

-33.71 
+  161. 9« 
-t-  12.00 
14.29 
27.44 
27.38 
12.  45 
4.  41 


-f 

4- 
+- 
+ 

+ 
+ 

4 


Total   181.174     878,710,000  184,065 


081,078,388  -17,884,088 


-  7.90 


51iKH>— M  H  1907.  PT  2- 
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This  table  shows  a  comparison  of  the  building  industries  in  the 
cities  in  1907  and  1906.  Of  these  49  cities  24  showed  a  decrease 
and  25  an  increase.  The  total  of  the  increases  was  $74,176,290:  the 
decreases  totaled  $91 ,810,973,  a  net  decrease  of  $17,634,683.  While 
the  total  cost  of  buildings  decrea^d,  the  total  number  of  pennits 
increa.sed  from  181,174  to  184,055.  The  city  showing  the  greatest 
decrease  in  1907  in  cost  of  buildings  was  New  York,  which  fell  off 
in  value  $41,591,982,  or  26.84  per  cent.  In  1905  the  value  of  build- 
ings erected  in  Mew  York  was  $178,032,527.  St.  Louis,  after  enjoy- 
ing great  prosperity  in  the  building  industry  since  the  time  just  pre- 
ceding t}H^  Louisiana  Purchase*  Exposition,  showed  the  second  lai^est 
decrease,  $8,045,526.  or  26.87  T)er  cent.  The  citv  showing  the  next 
largest  decrease  was  Cliicago,  which  reported  a  fallmg  off  of  $5,616,245, 
or  8.68  per  cent,  and  the  progressiye  city  of  Los  iSigeles,  which  has 
shown  remarkable  increases  ( > f  late  years,  also  dtiowed  a  decrease.  The 
cause  of  tlic  falling  off  in  Los  Angeles  does  not  appear  to  have  been 
so  much  (hie  to  the  financial  depression  as  to  the  scarcity  and  high 
cost  of  material.  Baltimore,  alter  showing  large  gains  in  1904  and 
1905,  caused  by  the  fire  of  1904,  was  founia  in  both  1906  and  1907  in 
the  list  of  cities  showing  a  decrease  in  the  cost  of  its  buildinii:  opera- 
tioiis,  though  they  were  more  than  twice  ns  great  in  1907  as  in  1903, 
when  tlie  cost  was  $3,327,225.  Philadelphia,  Boston,  and  BrookljTi 
also  showed  decreases  in  1907.  Brooklyn,  however,  nearly  held  its  own, 
the  decrease  being  only  $149,304,  or  0.21  of  1  per  cent,  the  best  show- 
ing of  an}^  of  the  very  large  cities  where  general  conditions  prevailed. 
In  San  Francisco,  owing  to  local  conditions,  the  increase  was  $56,574,- 
844,  or  161.08  per  cent.  In  the  other  cities  the  increases,  where 
slio  wn,  were  with  few  except  ions  small.  In  Cambridge,  wiiich  showed 
the  lai^Ejest  proportional  gam,  except  San  Francisco,  several  large  mer- 
cantile buildings  were  erected,  which  swelled  the  total,  and  in  Cleve- 
land the  build intj;  industry  did  not  seem  to  have  been  affected  by  the 
general  financial  trouble,  and  reported  an  increase  of  $2,915,433,  or 
22.47  per  cent,  over  1906.  Milwaukee  showed  an  increavse  of  over 
$1,000,000,  due  to  the  increased  number  of  fireproof  or  fire-resisting 
bufldings  erected. 

CharacUr  of  buildingt  erected  in  the  leading  citio  of  the  United  States  in  1907. 


Cltjr. 


BHokand 


of  pei^ 
intu. 


AtlanU,  Gft   108 

Boston,  Mom   3&S 

Brookl]m,  N.T   6,132 

BiiAilo,  N.  Y   1« 

Cnobridim,  Mm   K 

Chicnpo.III   7,0« 

riticlntinti,  Oliio   SM 

Cleveland,  Ohio   fi,QM 

rolumbiis,  Ohio   675 

Diivtim.  Ohio   149 

t).'i;v.  r,  (  -  lo   t,«39 

!>ftr<.i! ,  Mich   400 

F.ill  Kivcr  M:i-is .    39 

«;r:ili.l  li;qii(|s.  Mich   61 

JJ.iri  t'>nl.  Coriii   134 

llMtlaIl,iIinll5,  Ilirl  j  304) 

Kjdisii  -  I  It V,  K'liM  I  47 

Kjin!^;r-  rit\  .  Mm   380 

[.(.•i  \ iiL'flc-.  ( 'ill  j  219 

Louisville,  Ky  ."   378 

LovauniMi.   U 


11,574.948 
10,007.387 
£7.090,213 
2,918,689 
l.UO,000 
«,a01.Q8O 
5.828.202 
9,568.282 
2,787.502 
2.044,000 
5.693,116 
5,000.000 
740,300 
fi02,728 
2,846.036 
1,9,56,150 
413,f)fJO 
4,934,522 
4,79;<.ti.SS 
1,612,913 
5n,lQ0 


1,G98 

2.346 
1,734 
80 
2,310 

705 
3, 150 
1,488 
1,086 

415 
3,S42 

U\2 

m2 

:}44 

2,044 
856 
1,537 
4,810 
1,480 
US 


32.322,681 
4,4M.098 
7,098,894 
4.007,418 
003,210 
15,702.009 
1,354, 5U 
4,6B8,8n 
IfSflSf  MB 
1,«B8,740 
208,175 
7,226.300 
400.000 

871,630 
3.350.452 
1,040,27V 
3.671,125 
7,125,601 
1,323,312 

174,549 
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Bifck  and  •tone. 

Wood* 

Cttj. 

XamtMr 
of  per- 
mfto. 

Velne. 

NuiulMr 
of  per- 
mits. 

Value. 

Mnnphis.  Tmn  

MilwHiikw,  Wis .  ,  . . 
Minneapolis,  Minn. 
Nii^ln  lUf.  Tonn.... 

Npu  ark.  N  .1  

N«'»  H!i%"fn.  (  <>tm  . . 
Kow  ^'ork .  N  . 

Onialui.  N»'l>r  

l'liiln<ifl|)liia,  I'a . . . 

PUtsl)urt:,  Pa  

Pnn  idfiR-e,  R.  1 . . . 

Rearlin).'.  T*  

Richmund,  V»  

Rootwster,  N.  Y.... 

8t.  JoMDh,  Mo  

SC.  LodTko  

St.Psiil,1IJiin  

Bm  Fnadaeo,  Cel. 

BeffMrtop.  Pa  

Seattle,  Wa«h  

Syracuse,  NY... 


ToUl. 


138 
199 

257 

290 
f>31 

m 

1.821 

(t,av< 

.V<7 
54 
TW 
305 

m 

2,313 

1,1«> 

45 
M 

65 
801 
4B 


43.145 


$2.7rO,470 
5,071, 12S 

l,(t4-','l>^i 
3.  IM  ,  174 
1.27:.'.(>r>H 

90,4i«i..m 
2.3<V">.a« 

21»,  17H,.^\^ 
7..V,2,7(» 

l.ll".>^,900 

l.4'>'t,.W 
1.4SS,S50 
2,538.790 
927,175 
18,923,807 
2,540,975 
51,928,892 
557.991 
5,780,525 
1,720, 196 
<,9B6,916 
961,0fi0 


409,434.868 


1,118 
1,517 

2,;m 

1 .  4*.4 

2.  m 
■.is:> 

l,(M 
9W 
46 

1,330 
064 


ll,R41,7,>4 
4.  ■.*!».',  7i*.5 
4.37K.  7U5 
m.  07K 

f..:v.2.  :i4<"i 

1,244,0711 

i,!a:.,;i2:. 

3,258.209 
1,705,950 


277 
1,298 
421 
3.794 
1,107 
7,453 
458 
5,450 
632 
835 
473 


«7,13S 


.-1X2.054 
3,373,875 

581,632 
1.099.104 
2,474,355 
32,579,343 
1,686,250 
6,318,607 
1,746,448 
1,488,380 
1,S41,7S3 


154,005,828 


This  table  .shows  the  character  of  the  builcUngs  erected — that  is, 
those  of  brick  <>r  stone  or  other  fire-resi.stin<jr  material  and  those  of 
wood.  Of  the  4<J  cities  reporting,  44  reported  by  classes  for  1907 
as  compared  w-ith  35  for  1906.  Of  the  permits  issued  or  buildings 
erected,  60.88  per  cent  were  for  wooden  buildings  and  39.12  per  cent 
for  firenpesisting  buildinp,  thus  showing  that  even  in  the  larjrer  cities 
of  the  country  the  buildings  of  wood  are  j^reatlyin  excess  of  the  fire- 
resisting  and  more  permanent  build inirs,  altliough,  as  one  would 
expect,  the  value  of  the  latter  class  is  much  greater  than  that  of  the 
former,  $154,006,626,  or  27.33  per  cent,  being  the  total  cost  of  the 
wooden  and  $409,434,858,  or  72.67  per  cent,  the  total  cost  of 
the  brick  or  stone  buildings,  A  further  evidenee  of  the  value  of 
the  different  classes  is  .shown  by  the  individual  cost;  the  average  cost 
of  brick  or  stone  buildings  was  $9,490  compared  with  $2,294  for  the 
wooden  buildings.  PhUadelphia  shows  the  largest  number  of  brick 
or  stone  buildi^  erected  and,  with  the  exception  of  Reading^  the 
smallest  number  of  wooden  buildings.  The  average  cost  or  the 
former  was  S.S, 221  and  of  the  latter  SI , SOD.  In  New  York  the  average 
c<K5t  of  brick  or  stone  buildings  was  $49,693.  There  were  no  wooden 
buildings  erected  in  the  borough  of  Manhatton,  those  reported  being 
in  the  Bronx ;  nor  were  anj  erected  in  Reading.  Of  the  larger  cities 
Brooklvn.  next  to  New  "Y  ork,  reports  the  greatest  cost  of  brick  or 
stone  buildings,  although  the  average  was  comparatively  small, 
being  S9,310.  In  Chicago,  too,  the  average  cost  of  brick  or  stone 
buflding^,  $6,161,  was  low.  The  substantiaTcharacter  of  the  buildines 
erected  in  San  Fraadsco  is  shown  by  the  average  cost,  the  1,190 brick 
or  stone  buildings  aA'craging  $43,638.  In  Cambridge,  the  average 
cost  was  S 46.000  for  fire- resisting  buildinfps.  In  Lowell,  the  average 
was  $40,854.  The  liighest  average  of  all  cities,  however,  was  $60,099, 
in  Seattle.  San  Fruidsoo  lepms  the  largest  number  of  wooden 
buildings,  7,453,  costing  $32,579,343,  an  average  of  $4,371  each. 
The  oiuy  other  city  reporting  wooden  buildings  to  the  cost  of  oyer 
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$10,000,000  was  Chicaj?o,  which  erected  2,310  buildings  of  tills  char- 
acter at  a  cost  of  $15,702,000,  or  an  average  of  $6,797  per  building — 
a  greater  average  than  for  buildings  of  stone  or  brick,  and  a  yerv 
high  average  for  this  class  of  structure.  In  the  Bronx,  New  York 
City,  there  were  erected  1,094  wooden  buildings  at  a  cost  of 
$5,234,205,  or  an  average  of  $4,784  each.  The  cost  of  the  wooden 
buildintj:s  erected  exceeded  the  cost  of  the  fire-resisting  buildings  in 
15  cities,  namely:  Atlanta,  Buffalo,  Detroit,  Grand  Rapids,  Indian- 
apolis, Kansas  Gty,  ELans.,  Los  Angeles,  Miimeapolis,  Newark,  PToyI- 
denoe,  Rochester,  Scranton,  Seattle,  Syracuse,  and  Worcester. 

PRODUCTION. 

In  the  following  table  will  be  foimd  a  statement  of  the  value  of 
the  clay  products  of  the  United  States  in  1906  and  1907: 

Vabu  of  the  products  of  day  in  the  United  Slatc«  in  1906  and  1907,  by  iilaii;s  and 

Territoriet. 


Mate  or  Iteittoiy. 


Alabum  

Arizona  , 

ArkanoM  

California  

Colorado    

Coi\niHnlcut  uid  lUiocte 

I  sl.in-l  , 

I»<-hi\viiro  

I )  i  s  (  ri  r  t  of  OolumblA  

Fl(in>t:i  

(ii'iir^'iii  , 

Maho  ;<rKl  Nuvada  

lll.nois  


VK6. 


im. 


Bilskaod 
tUa. 


lU'illlll.l  

ln.li:)ti  Territory. 

I  WU  


Kiiii-as  

Kent  iit'ky  

Louisiaim  

Malno  

Mar>  liiivi  

Maspai'liiiN'-t  ts. . 

Miclii^' ui  

Minin'j-'iiii  

Mis!<i^siiipl  

Missoun  

MontaM  

NebrMkB  

N«ir  Hampshire. 

N«w  Jeney  

Ni'W  Mr<xloo  

Now  York  

North  CaroUna.. 
North  Dakota. . . 

Ohio  

Oklahoma  

Orvgon  

Pennftylvanlu. . . 
South  CaroUoa.. 
South  Dakota... 

Tonnesaee  

Tdxaa  

Utah  

Vermont  

Virpiiiiii  

Wjisl-.invrton  

NV. -it  N  irginia... 

\N'l-r.  .Iilln  

Wyoming  

OitacrSUtee.... 


II 


Sl,6SO,gO(3 
93,0M 
512,ffiM 
4,265.938 
1,78«,0QS 

I,«13,761 

2.37, 7fiS 
.1».L39 

?..iMi.:it.7 

'i."il.'J7S 
.'•.'S.VJl 
29'.t.  ?,'0 
3.111,0.7 

:i7l 

»").sn,370 
I.7ii.1,O40 

l.s'.i^.  iw 
1.7t3,:t»;7 
l,tl03,:.'79 
831,760 
6,626,775 
297,200 
090,706 
726,051 
10,079.611 
152. 599 
12.00S.2iiO 
l,170,5ti8 
2fi9.873 
17.023.S0fl 
211.111 
5(1»i,  1.12 
19.3f^(.7ttl 
W),  21.' 
17.5 

1 ,  im 

632,344 
112.368 

l,9fi«.07S 

1,  r.s.aLM 

i,im,7i7 

1.215.172 

71.321 


Pottezy. 


I37,W6 


19,600 
M,W7 
47,083 

•  188,444 


982, 903 
0.33,693 


.1S.(XM> 

(*) 

H".7,2()9 
420 

(•'•) 

373.  <W 
277.. V34 
51.110 

19,311 
68,500 
(*) 


(ft) 
7,382,658 

1,»6.V347' 

ii.no 
is.ikio.SM 


Total  

Per  cent  of  total. 


12<l..59l.s.i^  31.110.884 
80.4.S  19.53 
I 


Total. 


lirick  and 
tUew 


.'.  Ui",ol7 
2ti1» 

2H.7i>,S 
1  OH,  6.35 
2.100 


41,5«50 
1,588,555 
12,170 


81,888,889 

93  t»4 

:,:i2,  I'M 
4.384,230 
1,831,088 

1,747,906 

237. 7ftS 
Xi',.  1.3'> 
2>9.i.-14 
2.400.fi24 
2^2.  SS9 
12.(«4.18I 
7.1."><H,234 
7.'ii 

2.4,i2.:;7i 

2,  '>>C'.  123 
<«H)  r','.)7 
liMJ..i70 

2.  l  .in,.>39 
2,  172.733 
1.M4.477 
l.«)03,279 
861,060 
8,606, 275 
387,299 
990.708 
726,061 
17,362,380 
152.  .599 
13.S70.()O7 
1,182.338 
209,873 
31,014,165 
241,111 
50*K  192 
21.774.f'.ll 
K30.  4M 
.'i'i.  17.S 
l.ti20.22»i 

1^4.444 
112.  -Mis 

i.iovior.s 
i.4:iy.s.>M 

2,783,312 
1,227,342 
74,321 
.587, 820 

161,032,  722 
100.00 


Pottery. 


81,72B.«M 

101.41.2 

6.642,680 
1,987,>S1 

1.361,476 

190.440 

322.<>\4 

354.. ■>;.'. 

2,45fi.;v",2 
.327,1  ITS 

12,21'..:<j:i 
'.iss.  i.t7'  i 


07,748 


in.ioo 
97,838 
44,141 

a  128, 116 

..  .... 


1 , 1 


>iii. 

S(i',(. 


1.'.4 


3, 7(  •','.',1(1,1 
2..370.a> 
2.444.743 
922.877 
•w'>S.913 
1.519,405 
l..s2fi,076 
1.7S(«.  100 
l,as9,93.3 
825,408 
6,820,664 
272,873 
963.432 
510,600 
0,019,834 
180,284 
0,838, 878 
1,305.800 
387,910 
16,807,631 
«64,612 
545.839 
18.9S1,743 
S29.029 
40.107 
. 44«. ft47 
.401,3KH 
•>:U.  .3H7 
lOS*. 
.'Ml 
.SVl 
,4N1 


1. 


.33.5 

•.>H7 
.  340 


1  s.  vs2 

I ''J 

l'>t).t)21 
5,093 

'.'<'''i. 

302,  744 
01,574 

21.121 
78, 167 
(») 


6.(&»,896 


1,984,498 

10,222 


13,533,109 


(*) 
1,309.878 
14,. 150 


167,215 
158,173 


30. 
2,159,132 
8,882 


.594,937 


TotaL 


81,754,400 

101.4r>2 

5,740,637 
3,041,«S 

1,  4M,,'>'>2 
190,440 
322,  OM 
354,. 575 

2,490,237 
327.078 
I  .;.  22'! ,  4VJ 

f.,  V,^.  124 


3,  72S.7'v'i 

2.t,l  l..i.,| 
'.'J'^  .'-70 
'.>.'.M3 

1 .  ^N*.  .ti  2 

2.  12s,!s2{.l 
1  M7.7ft4 
l.iA9,933 

8445.529 
fl,S9S,87l 
272;  873 
053, 432 
510.503 

ie,005.4«0 
1.80.284 

11,772,874 
1,315,823 
287.010 

30,340,830 
664,612 
545,8» 

30,301,021 
843.379 
l(t.  107 

1,  tii.-;,  v,2 

2,  V.7,.V.] 

rK>,?.;is7 

109,500 

1,C.ll,.3;i.5 
i .  ''2 1 .  V134 

:i,''ii',.5.H7 

.M9 
604,037 


1 , 1 


12>i. 


'98,885 
81.03 


30.143,474  ,  158.942.3ft9 

18.97  loaoo 


■  Prodooed  by  Conneotloui 


8  Indudad  In  otliBr  SUtaa. 
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This  table  shows  that  the  marketed  clay  products  of  the  United 
States  in  1907  were  yalned  at  $158,942,369,  as  against  $161,032,722  in 
1906,  a  decrease  of  $2,090,353,  or  1.30  per  cent. 

Of  the  oiit{)iit  for  1907,  tlie  brick  and  tilo  of  this  classification,  the 
materials  which  enter  most  largely  into  structural  and  engineering 
arts,  were  valued  at  $128,798,895,  or  81.03  per  cent,  and  the  pottery 
or  finer  mde  of  goods  was  Yalued  at  $30,143,474,  or  18.97  per  cent. 
These  relative  percentages  about  80  and  20  have  been  maintamed  for  a 
number  of  veal's.  In  1905  the  value  of  the  brick  and  tile  products  was 
$  1  '2 1  J7S,294,  or  81.35  per  cent,  and  the  pottery  products  $27,918,894, 
or  18.65  per  cent. 

Every  State  and  Territory  contributes  to  this  total,  though  in  Rhode 
Idand  and  Nevnda  there  were  not  a  sufficient  number  of  producers  to 
pennit  the  publication  of  State  totals  without  disclosing  individual 
statements,  so  that  the.se  States  are  combined  with  contiguous  ones. 

Value  qf  the  day  products  of  the  United  Statet,  by  8tate$.  in  1906  and  thowing 
increase  or  decrease,  tvilli  percentage  <^ increase  or  decrease. 


not. 

1907. 

loerMM  (+) 
(-)  in  1907. 

■(V  of 

InoHMe 
(+)  And 
aoonu0 

C-)in 

I9«r. 

11,688,899 

81,754.400 

+ 

.')10 

+  3.88 

101,462 

+ 

7,7tW 

4-  8.29 

632,  m 

636.286 

4- 

4,Orr2 

+  .77 

Callfomla  

4,364,230 

5,740,537 

+  1 

,376,. 307 

+31.  &4 

1,831.088 

2.041,476 

+ 

210,  .187 

+  11.  49 

1,747.205 

262,613 

-l.^ffl 

237,768 

I'l).  440 

47,328 

- 19.  m 

335, 139 

.•i-.>-i,(l«4 

13,  aw 

-  3.90 

280,644 

;i.'>4..*»75 

+ 

r>4,;«;ii 

+22.42 

2,400,624 

2,4'M).IV 

+ 

+  3.73 

327.  (i7H 

+ 

44,  IK.' 

-f-  1  .).  'iJ 

12.  «4. 181 

13,2-Jll.4JSl» 

+  4.(^ 

7. 1.IH.  ,£14 

6,8.*.  124 

.300.110 

-  4.  19 

3,4U».027 

3,72H.r8j 

+ 

25«.758 

+  7.49 

2,432,371 

2..'l70.i),1H 

)V2.3I3 

-  2.56 

2,  ."102, 423 

2, 611.304 

+ 

18,  im 

+  .73 

Loiii.-ihiiui  

900.  (SW7 

928, 570 

+ 

27,873 

+  3.09 

Maiue  

680,370 

B,W.  913 

21,457 

-  3.16 

Maryland  

2, 13f..539 

l,8«»".,3«i'> 

250,177 

-1L71 

2,172.733 

2, 128,  820 

43,918 

-  8.08 

Ml^^^ff    

1,844,477 

1,847,764 

+ 

3,287 

+  .18 

l,a08,2TI> 

1,680,833 

+ 

88,a&t 

•I-  &4D 

MlnitilrH  

861,080 

846,529 
6,898,871 

+ 

a08,8W 

-  ,m 
+  ao8 

917,380 

272.872 

34,427 

-a28 

990,708 

953,432 

37.278 

-  8.710 

726.051 

510.  ."509 

216,402 

-29.67 

17,363,209 

16,00,5.400 

-1 

,366,809 

-  7.81 

1&2.599 

180.284 

+ 

27.685 

+  18. 14 

13.876,607 

11.772.874 

-2 

1(C.  IXi 

-1.5.  16 

1,  182. TV 

1.315,822 

133,484 

+  11.29 

■Mi.  sl.i 

•287.919 

+ 

18.046 

+  6.60 

Ohio  

31. 014,  It^ 

30,:i40,MO 

673,335 

-  2.1 

<«  i4<),H<ll 

CJil,  .'il.' 

1-23,  til  1 

+22.85 

.W,  VJ2 

Mr,,  Ki>> 

+ 

3'.».  t>47 

+  7.83 

21,  774,  till 

■Jii._n»i,*i2i 

-1 

482.  im 

-  6.81 

8:«I,4D1 

K4.'l.;{7'.t 

12..S<J8 

+  1.56 

58,  175 

41  J,  107 

-31.06 

1,*V20,22»> 

l.til.l.va 

6.364 

-  .39 

2,.V)7.«>1 

+ 

687.963 

+39.85 

Vtnh  

(..'14,444 

•  ^tt.isT 

1.0.S7 

-  .17 

Il2,.l»i8 

net.  'it) 

L'.  "^  .S 

-  Z65 

Virginia  

1,W.,(/7S 

l,iill.:«5 

ai-i.  7i:i 

-18.04 

Washiiiptim  

l,4<W,hH4 

1.921,934 

+ 

422,  MO 

+28. 14 

West  VirKinirt  

2.783,312 

3,640.387 

+ 

857,075 

+3a79 

1,227.342 

1,127.819 

99,523 

-  &11 

74,321 

88,340 

+ 

14,019 

+  1&86 

+ 

7,117 

+  1.81 

161,082,722 

18B,M2,<0» 

-  1.80 

Inciuflt  s  liKlliin  Territory. 
f>  Iiidudea  pottery  produoM  wUA  could  uot  be  aeparately  claasUled  without  dladoflliig  Individual 
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Of  the  States  and  Territories  represented  by  the  47  totals,  25 
showed  gains  and  22  losses  in  1907*  Thirty-seven  showed  gains  and 
11  losses  in  1906,  there  heins:  one  more  total  than  in  1907  by  reason  of 
Indian  Territor\%  wiiicii  is  now  mailed  with  Oklahoma.  In  1907  the 
increases  ranged  from  $3,287^  or  0.18  of  1  per  cent,  in  Michigan  to 
$1,376,307,  or  31.54  per  cent,  in  California;  and  the  deereases  ranged 
from  $1,057,  or  0.17  of  1  per  cent,  in  Utah  to  $2,103,733,  or  16.16  per 
cent,  in  New  York.  The  gains  and  losses  do  not  appear  to  he  confined 
to  any  definite  portions  of  the  countr}'.  The  largest  gain  and  the 
largest  loss  may  easily  be  accounted  for,  the  former  by  tlie  local  con- 
ditions produced  by  the  earthquake  and  fire,  and  the  latter  by  the 
decrease  in  the  brickmaking  industry  along  Hudson  River.  Of  the 
11  States  which  showed  decreases  m  1906,  8  showed  decreases  in 
1907^ — Maryland,  Montana,  Nebraska,  New  York,  South  Dakota, 
Vermont,  Virginia,  and  Wisconsin.  In  1906  none  of  tlie  leading 
clay- working  States,  except  New  York,  showed  a  decrease;  in  1907 
all  of  the  mst  five,  except  Ilhnois,  show  laige  decreases.  Next  to 
OaHfomia,  the  State  showing  tlie  largest  increase  was  West  Virginia, 
which  reported  a  ^ain  of  SS57,075,  or  30.79  per  cent.  This  gain  came 
from  an  mcrease  in  both  the  brick  and  tile  and  the  potter)^  products 
of  the  State.  Illinois  and  Texas  also  showed  large  gains,  over 
$500,000  in  each  State.  The  largest  decrease,  next  to  New  Ton,  was 
Pennsylvania,  where  it  was  $1,482,990,  or  6.81  percent.  New  Jersey 
also  showed  a  loss  of  over  $1,000,000,  and  Ohio  one  of  $673,335,  or 
2.17  per  cent. 

In  the  following  table  will  be  found  a  comparison  of  the  several 
varieties  of  day  products  mai&eted  in  1906  and  1907,  showing  the 
actual  gain  or  loss  in  each  rariety  and  the  percentage  of  gain  or  loss  in 
each  variety: 


Value  of  the  products  of  clay  in  the  Unital  StaLat  in  1906  and  l'J07,  with  increase  or 

decreau. 


api'  o( 

Incrtuiw  (  + ) 

incrcasM 

FTOdact. 

WML 

1807. 

ajid  dccrpa.w 

(-1-1  ami 

(- 

-)  In  1907. 

decrettae 

(-)to 

• 

MR. 

S(il,300.G96 

S58.7g.5.4(il 

t2. 515, 236 

-  4. 10 

7,857. 7<>8 

9,(i54.2S2 

4- 

1.796.514 

+22.80 

7,896,323 

7,.329.3W) 

-  7.17 

207.119 

301,243 

124 

+74.  41 

773,104 

918. 173 

+ 

U5.0(« 

+  I&76 

(i.543,2S» 

6,8(»4. 1U2 

+ 

320.873 

+  4.00 

Sewer  pip*'  

n.  n4,W7 

11,482.84.1 

307.878 

+  3.31 

0.020,977 

+ 

^S7..'il7 

+  .1 01 

3.(W>2.  ISl 

3,  KG.  453 

489. 728 

-13.41 

r«4.3,'i7 

l.fKS,  105 

1.J3.808 

+  16.46 

4.  ra4.  .s'.is 

4,.Vil,Wl 

83,017 

-  1.79 

743,414 

(rJ7,<.47 

1 15,  707 

-15,57 

14,20f..S«W 

14.y4tj.045 

7.J9, 177 

+  &20 

ICIgoellimeoiii                             ......  , 

3,988.394 

3.ooo,a)i 

988, 193 

-24.78 

T..|.,1  l.ri.  k  iind  tile  

l:lt,,M>I.S38 

128,  7U8, 895 

792.94.'$ 

-  .61 

.i  1 ,  44<).  SS4 

30,  lf5.474 

1,297,410 

-  4.13 

161,032,722 

158,1M2,3<J»  j 

2,0U0,3o3  ^ 

-  1.30 

This  table  more  than  any  other  shows  in  concise  form  the  indus^ 
tries  in  the  two  years  under  review,  and  shows  at  a  glance  the  total 

value  of  tlie  several  j^nxhiets,  as  well  as  the  ^ain  or  lo.ss  in  1907  com- 
pared with  1906.   beven  of  the  item^i  given  in  the  table  show  a 
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decrease^  uid  8  show  an  incieaae,  the  grand  total  showing  a  decrease 
of  $2,090,353;  or  1.30  per  cent. 

The  only  important  ])rn«]uot  to  ^!io\\-  a  larjje  frain  was  vitrifuMl 
paviii<,'  l)ri(k,  wnich  increutieil  in  va1ut>  $1,790,514,  or  22.86  percent. 
Fire  brick  made  the  next  largest  giiiii — $739,177,  or  5.20  {>er  cent. 
Next  to  common  brick  this  is  the  product  of  greatest  value. 

The  pro<luct  sliowio";  the  laigest  proportional  gain  was  fancy  or 
ornamental  brick,  which  increased  74.41  per  cent.  As,  however,  thi.s 
is  one  of  the  least  important  branches  of  the  industry  and  varies 
much  from  year  to^ear,  no  significance  can  be  given  in  this  increase. 

Hie  enameled-bnck  industry,  although  small,  appears  to  be  steadily- 
growing  and  reached  a  value  m  1907  oi  nearly  $1^000,000,  showing  a 
gain  of  $145,060,  or  18.76  per  cent. 

The  use  of  drain  tile  seems  to  be  extendinj^,  as  indicated  by  the 
increased  value  of  tliis  product  from  year  to  year.  In  1907  it  gained 
$320,873  over  1906,  or  4.90  per  cent.  '  Its  principal  use  is  in  the  Middle 
Weston  States,  though  it  Ls  spreading  to  other  portions  of  the  country. 

Sewer  pipe,  the  product  ol  tliird  largest  value,  made  a  fair  gain  in 
1907,  considerin<;  the  depressed  condition  of  aifairs.  This  gain  was 
$367,878,  or  3.31  ocr  cent. 

The  product  oi  greatest  importance,  common  brick,  showctl  the 
greateet  loss  in  1007--$2,515,235,  or  4.10  per  cent.  This  decrease 
was  not  confined  to  an;y'  one  section  and  can  only  be  accounted  for  by 
the  general  falling  off  m  building. 

Tne front  brick, fireproolin^,  and  tile  (notdrain)  industriesiallshowed 
decreases.  As  these  products  are  all  ut>ed  in  the  higher  claesof  structures, 
their  decrease  woula  indicate  a  falling  off  in  this  class  of  buildings. 

The  following  table  shows  the  products  of  clay  in  the  United  States 
from  1898  to  1907,  inclusive,  by  varieties  <>f  products,  together  with 
the  total  for  each  year  and  the  number  of  operating  firms  reporting: 


ProdticU  of  clay  in  the  Unitfd  StaUt,  1898-1907,  by  vanV/iVs 


NuiTilior  t'l 

flniis  re- 
porting. 

CommoQ  brick. 

\'itria8d  pAvtqg  brick. 

Quantity. 

v«to». 

prtoe  per 

Quantity, 

(UtUUMUMllt). 

VaJna. 

prtoe  per 

"*fHI1fMWli 

«,971 
6,962 
6, 475 
6.421 
6,046 
6,034 
6. 108 
5,02.5 
«.8ft7 
6.S36 

5,867,415 
7,895,3tt5 
7,140,882 
8,088»878 
8,478,087 
8,468.683 
8,886.  m 
9,817,a» 
10,«7,fl80 
0.785.818 

130,9^,704 
39,887,522 
88,821.514 
48*803,076 
48,885^800 
50,532,076 
5l.788.Sffl 
6l,;»4.383 
61,800^000 
88,78^461 

18.88 
&18 
&41 
&«8 

&77 
8.97 
&07 
6.25 
6.11 
8.00 

474.419 
880,751 
846,670 
806.077 
817,102 
884.400 
7S5.489 
665,879 
781,«74 
8W,M& 

14,016,822 
4.750,424 
4,764,124 
5,484,134 
5,744,580 
6.453.840 
7.597,425 
6, 70S.  710 
7,887,708 
9,6M,S2 

88.17 
8.18 

&n 
ao6 

9.81 
ft.88 

ia2s 

10.07 
10l4B 
11.  OS 

] 

""rout  brick. 
Value. 

price  per 
thou- 
sand. 

ortiiuiieii- 
tal  brick 
(vaJue). 

Kniiin- 

l.nck 
lvalue). 

Fire  brick 
(VfthM). 

Stove 

Drain  tile 
(VttlM>. 

1«B8  

1800* • ■ ■ • • • 
IWO  

mi  

1902  

1^  

tffM  

1JI05  

IKOi  

imi  

295,833 
438,8J7 
344.516 

415.343 
4.'.S. 

4^i.  016 
434.351 

54!  W 

f.I7,  V,'.* 

j  $3,572,385 
1  4,767.343 
1  3,864,670 

:    4.  m.  737 

1  5.4a.^attl 

!  5.560.131 

7,  ins.oic 

7,  SOS.  3Si 
'    7.329,a>U  1 

812.08 
10.88 

11.09 
1 1  34 
1 1 . fJJ 
12.48 
12.80 
13.12 
12.79 
12.51 

»3.-»8,372 
476, 191 

289.698 
372, 131 
335.290 
328.387 
300.233 
29CI,urT7 
■-1)7.  11 't 

8279,993 
329,960 
323.630 
463,709 
471.163 
569,6X9 
545,397 
636.279 
773.104 
918, 173 

16,093,071 
8.641,882 
9, 830,  .SI  7 
9,870.421 
11.970.511 
014,062.369 
ll,I67,»r-> 
12, 735, 404 
14,206.868 
14.946.045 

(«> 

8416,235 
462.. 541 
423.371 
630.924 

("1 

("I 
645,432 
743,414 
627,647 

S.3, 115.318 

:i,r,S2.^»4 
'C<>, 

3.  i4d,IJ()l 
3.606.787 

4.  fi3'».214 
5.34K.555 
5.850.210 
6.543,289 
6.864.162 

•Stove  fining  not  aeparetely  claerifled  iwior  to  lt<80  ie  Inoluded  In  lire  brick  in  1909;  in  miaceUaneoos 
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ProiueU    dag  m  the  UniUd  Statu,  tm-tm,  fty  oanefiw  Continued. 


Ymt. 

Bewer  pipe 
(value). 

Architec- 
tural terra 
cotta 
(value). 

Fireproof- 
lug 

HoUow 
building 
tlleor 
btocks 
(value). 

Tito,  not 
drain 
(valM). 

Mlsoella- 
oeous 
(vataw). 

Pottery 
(value). 

Total 
value. 

]}jQ(J  

1900  

1901  

1902  

1903  

1904  

1905  

1906  

4,  .V50,  :«4 
5,842,562 
6,736,969 
7.174.892 
8,525.369 
9,187,423 
10. 097. 089 
11,114,067 
U,«8,8IS 

j2. 04,1,  .325 
2!  027!  .532 
2.372.568 
3,367,982 
3.526.906 
4.672,028 
4.107,473 
5.003.  l.W 
6,730,460 
0,000,017 

>i  400  642 
1,665,066 
1,820,214 
1.860,269 
3,175,503 
2,708, 143 
2.502,603 
3,004,526 
3.662,181 
0,108,450 

w 

(") 
(°) 
(«) 

$1,153,200 
1. 126,  4!« 
1,004.267 
034,357 
1,008,100 

tl  746  024 

1,276,300 
2,349,420 
2,867,650 
3.622,863 
3,505,329 
3,023,428 
3,647,726 
4,634,808 
4,861,881 

12  000  743 
6,065,928 
2,896,036 
2,945,268 
3.678,742 
3,073.856 
3,669,282 
3,  .564,  111 
3,988,3M 
8,000,901 

114  .'iS<)  224 

17, 250, 250 
19. 798, 570 
22,463,860 
24,127,453 
25,436.052 
25.158,270 
27. 918.894 
31,440,884 
80,148.474 

i74  4R7 
95,797,370 
96,212, 345 
110,211,587 
122.169.531 
131,062,421 
131.023.248 
149.a<7,188 
161,032,723 
UB»9a^8M 

a  Hollow  buildlog  tile  or  blooke  iucluded  In  flreproofing  prior  to  1903. 

* 

Xhis  table  shows  the  growth  of  the  clay-working  industries  during 
ten  years.  In  this  decade,  the  industries  have  made  great  progress, 
both  in  quality  and  quantity  of  ware.  Improvements  in  tne  proc- 
esses of  manufacture,  especially  looking  toward  economies  in  pro- 
duction, have  been  made.  The  total  value  of  the  clay  products 
ranged  from  S74,487,680  in  1898  to  $161,032,722  in  1906,  1907  show- 
ing a  sU^ht  falling  off.  This  is  a  difTerenoe  between  the  maximum 
and  minimum  of  $86,545,042,  or  116.19  per  cent. 

Til  1907  the  maximum  total  was  readied  in  only  6  products,  \nz, 
vitrified  pavinjg  brick,  enameled  brick,  fire  brick,  dram  tile,  sewer 
pipe,  and  architectural  terra  cotta. 

The  maximum  quantity  of  common  brick  was  reached  in  1906, 
10,027,039,000,  and  the  maximum  value  in  1905,  S61,394,3S3.  The 
average  price  per  thousand  ranged  from  $5.18  in  1899  to  $6.25  in 
1905. 

Front  brick  reached  its  maTimiim  quantity  and  -value  in  1906. 

and  its  highest  average  yahie^  $13.12,  in  1905.  Fancy  or  ornamental 
brick,  although  it  increased  m  1907,  reached  its  maximum  in  1S99, 
since  which  time  it  has  been  declining  almost  continuously.  Fire- 
proofmg  reached  its  maximum,  $3,652,181,  in  1906  and  declined  to 
$3,162,453  in  1907.  Hollow  building  tile  or  block  has  been  separately 
classified  only  since  1903,  when  it  was  reported  at  its  highest  value, 
and  has  declined  steadily  since,  until  1907  when  it  showed  a  slight 
increase,  although  it  did  not  reach  the  value  reported  for  it  in  1905.. 
Tile,  not  drain,  reached  its  maximum  in  1906,  and  showed  a  decrease 
in  1907.  Pottery  in  the  period  covered,  showed  almost  a  uniforni 
increase,  reaching  its  maxmium  in  1906. 

The  vitrified  paving  brick  product  showed  its  maximum  quantity 
and  value,  as  well  as  its  highest  average  price  in  1907,  which  indicates 
the  increasin^i;  i>onnlarity  of  this  material.  Its  consumption  as  a 
structural  material  seems  also  to  be  increasing.  The  increa.se  of  the 
maximum,  in  1907^yer  the  minimum,  in  1898,  was  $5,637,460,  or 
140.35  per  cent.  The  average  price  ranged  from  $8.18  in  1899  to 

$11.02  111  1907. 

Enameled  brick,  which  at  the  beginning  of  the  decade  was  valued 
at  $279,993,  increased  almost  steadily  to  1907,  when  it  was  valued 
at  $918,173,  a  gain  of  $638,180,  or  227.93  per  cent. 

The  value  of  the  fire-brick  product  also  reached  its  maximum  in 
1907,  ranging  from  $6,093,071,  the  minimum,  in  1898  to  $14,946,045 
in  1907,  an  increase  of  $8,852,974,  or  145.30  per  cent. 


Digitized  by  Google 


0L4T-W0BKIKO  IKDUBIBIB8.  506 

Drain  tile  increased  steadily  from  $2,976,281  in  1900  to  $6^864, 162  in 
1907,  an  increase  of  $3,887,881 ,  or  130.63  per  cent.  Sewer  pipe  showed 
a  gain  and  its  maximum  in  1907.  This  product  has  shown  ft  steady 
growth  throughout  theentiredecade,  increasing  from  $3, 701 .057m  189B 
to  $11,482,845  in  1007,  an  increase  of  $7,601 .7S8,  or  202. 8<>  per  cent. 

In  1907  the  value  of  architectural  terra  cotta  reached  it«  niaxirmim 
of  $6,026,977,  the  minimum  being  in  1899,  from  which  time  until 
1907,  except  in  1904,  there  was  a  steady  gain.  The  difiference  between 
the  minimum  and  the  mairimum  was  93,999,445,  or  an  increase  of 
197.26  per  cent. 

RANK  OK  STATES. 

In  the  following  table  will  be  found  a  statement  of  the  rank  of  the 
States  in  the  value  of  clay  products,  the  number  of  operating  firms 
reporting,  the  value  of  the  products  oy  States,  and  the  percentage  of 
total  Tame  produced  by  each  State  in  1906  and  1907: 

Bonk     8UiU$t  value  of  ouljml,  and  •percentage  of  lotal  vahu  nff  daff  produeU  in  1906 

andim. 


1807. 

Rank. 

N  nrnT>or 

Inn      wm m 

uig  nrma 
reporung. 

Value. 

• 

t  oiT*<*nt- 

tt^^  of 

locai 
product. 

Ilank. 

VT  U 

N  unioer 

ing  nrins 
reporting. 

Value. 

I  Preen  t- 
age  of 
total 

product. 

Ohio 

1 

784 

$31,014,165 

ia26 

- 

1 

736 

$30, 340.830 

IftOO 

3 

514 

31,774,611 

1&52 

2 

4S7 

20,291,621 

1Z77 

Mnr  Jmmv 

3 

175 

17,982,300 

10  78 

3 

165 

16,006,460 

iao7 

nilnolfl 

6 

460 

12.634, 181 

7.85 

4 

417 

13,220,480 

8,32 

Itow  York 

4 

253 

13,876,607 

&62 

5 

347 

11,772.874 

7.41 

MkMBail,..  

7 

100 

6,006.275 

4. 10 

0 

173 

6, 898,871 

4.84 

6 

4U 

7.U8.234 

444 

7 

303 

6,&58, 124 

4.33 

lOWB....... ........... 

8 

113 

4,3M,330 
8,400,087 

171 

8 

118 

6,740)837 

&01 

9 

304 

&16 

0 

270 

3,738,788 

235 

Waat  vii^tnU 

10 

65 

3,788,313 

1.73 

10 

03 

3.640.387 

190 

n 

117 

3,M2.423 

L61 

11 

m 

2,611,304 

L64 

16 

130 

1,009,598 

1.22 

12 

m 

2,557,501 

LOl 

13 

00 

2,400,624 

1.  49 

13 

100 

2,490.237 

L»7 

13 

66 

2,432,371 

I.  51 

14 

67 

2.370.058 

1. 49 

14 

82 

2,172,733 

L35 

15 

80 

2. 128,820 

1.34 

19 

94 

l.Kll.niiS 

I.  14 

16 

88 

2,  (H  1.^7.1 

1.  28 

24 

61 

l,4ti".t, 

.93 

17 

63 

I,irji.ta4 

1.21 

Maryland  

15 

70 

2. 136.  My 

1.  .^^ 

18 

63 

1,8.S6,;»2 

1.10 

Michigan  

18 

142 

I.W4,477 

1.  14 

19 

1,35 

I.*I7.764 

L  16 

21 

112 

1 ,  <'.<^.  s*t«t 

1.  a'. 

20 

100 

1,754,409 

1.  10 

23 

100 

1 , 1  jr<.» 

I.  01) 

21 

106 

1 ,  G89,  a33 

1.  06 

Tcnnrsjioo  

22 

116 

1.620,226 

1.01 

22 

116 

1,613,862 

L02 

VlrRiniH  

17 

01 

1,800)098 

LSS 

S3 

87 

1.011,888 

LOl 

ContioptlcMit  and 

20 

42 

1.747.205 

1.08 

24 

43 

1,4M..592 

.93 

26 

214 

1.  IS2,33S 

.73 

25 

215 

l,3i:i,822 

.83 

25 

147 

1,227.342 

.76 

26 

138 

1, 127.819 

.71 

27 

08 

9(10.708 

.62 

27 

89 

.60 

28 

67 

m}.  697 

.M 

2H 

62 

\r>H,  ,',70 

.88 

29 

ua 

H.^'.l.OSO 

..Vl 

29 

90 

V|(i.  629 

.83 

30 

63 

fvTO.  481 

.  r,2 

;<o 

fvT 

S4.{,379 

.53 

34 

47 

'1*40.901 

.34 

31 

41 

fi0>,.'»12 

.42 

Mnino  

32 

59 

fiNO.  .370 

.  42 

.T2 

6.'>.s,'.(l.T 

.  42 

Itttli  

33 

52 

034.444 

.39 

33 

41 

cti.  .isr 

.40 

Oregon  

30 

63 

BM.  192 

.31 

34 

63 

54.5,  N39 

34 

35 

62 

5.12. 194 

.33 

36 

52 

536.286 

.34 

31 

33 

726,051 

.45 

38 

32 

510.500 

.32 

nofhu...^:.  

9 

30 

2H0.&44 

.18 

37 

23 

354,575 

.23 

Idaboaad  Nvvad*.... 

40 

37 

382,880 

.18 

38 

86 

327,078 

.21 

Dtatriet  of  OotaBbi*... 

13 

335,130 

.21 

30 

11 

322,084 

.30 

41 

10 

930,873 

.17 

40 

10 

287,010 

.18 

Koot***.... .......... 

» 

SS 

307,300 

.18 

41 

91 

272,872 

.17 

42 

33 

237,908 

.15 

43 

90 

180,440 

.19 

New  lf<xloo  

43 

31 

183,800 

.00 

43 

10 

180,284 

.11 

44 

11 

112.368 

.07 

44 

11 

100,600 

.07 

45 

18 

93,  m 

.06 

46 

17 

101,462 

.08 

40 

1» 

74,321 

.05 

46 

13 

88.340 

.06 

47 

9 

;i8.  175 

.04 

47 

8 

40.107 

.03 

^5RT,  K20 

.36 

f'.5<M,937 

.  37 

5,857 

161,082,722 

loaoo 

8»N0 

158.942,360  | 

loaoo 

•Indwllnc  Indian  Twritory.  8  Uadlstribntad  pottary  prodoota. 
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This  table  shows  that  every  Stato  and  Territory  was  a  producer 
of  clay  products  in  1907,  wliieh  ranp:od  in  value  from  $40,107  in  South 
Dakota,  or  0.37  of  1  per  cent  of  the  total,  to  $30,340,830,  or  19.09  per 
cent,  in  Ohio.  Ohio  continues  to  be  the  leading  clay- working  State. 
The  difference  between  the  value  of  the  clay  products  of  Onio  and 
that  of  the  next  State,  Pennsylvania,  is  so  great"$10,049,209 — as  to 
justify  the  opinion  that  Ohio  w  ill  continue  to  be  the  leading  Stutofor 
manyyears.  In  1906  Ohio's  clay  products  wore  vahied  nt  J?31 ,014,105, 
or  1 9.26  per  cent  of  the  total,  reniisylvama  was  second  in  both  years, 
reporting  products  valued  at  $20,291,621,  or  12.77  per  cent  of  the 
total  in  1907»  as  compared  with  $21,774,611,  or  13.52  per  cent  of  the 
total  in  1906.  New  Jersey  was  third  in  both  years>  reporting  prod- 
ucts valued  at  SI 0,005, 4C)0,  or  10.07  per  cent  of  the  total,  in  1907, 
and  at  S17,3(V2,269,  or  10.78  per  cent  of  the  total,  in  190(5.  Illinois, 
wliicii  was  fifth  in  1906  became  fourth  in  1907,  exchanguig  places 
with  New  York.  Missouri  and  Indiana  also  exchanged  places,  the 
former  becoming  sixth  and  the  latter  seventh  in  1^7.  California 
and  Iowa  retained  the  same  relative  ranks  in  both  years — eighth  and 
ninth — and  West  Virfflnia  whs  tenth  in  both  yeai^s.  Texas  rose  from 
sixteenth  to  twelftli;  Vugiuia  fell  from  seventeenth  to  twenty-third; 
New  Hampshire  fell  from  thirty-first  to  thirty-sixth,  and  Wasnington 
rose  from  twenty-fourth  to  seventeenth.  These  were  the  only  changes 
worthy  of  note. 

The  first  ten  States  marketed  wares  valued  at  $118,497,978,  or 
74.55  per  cent  of  the  total;  in  1906  the  same  States  reported  wares 
valued  at  $121,132,911,  or  75.22  per  cent  of  the  total.  The  first 
live  States  reported  wares  valued  at  $91,631,274,  or  57.66  per  cent 
in  1907;  in  1900  the  products  from  these  States  were  valued  at 
$96,661,833,  or  60.03  i)er  cent. 

The  niunber  of  hrms  reporting  continues  to  decrease,  notwith- 
standing the  large  number  of  plants  started  each  year — ^a  change 
to  be  accounted  for  both  by  the  temporary  character  of  many  of  the 
brickyards,  which  are  abandoned  at  the  close  of  one  season,  and  by 
the  fact  tliat  coTisoHdations  are  still  Jjoinf):  <^n,  wliich  reduce  the 
number  of  lirms  reporimg,  but  not  the  number  of  plants.  No  attempt 
is  made  to  show  the  number  of  yards  nor  the  plants— a  considerable 
number — from  which  no  sales  ot  products  were  made  in  1907. 

Ohio  had  the  largest  number  of  reporting  firms:  736  in  1907  and 
784  in  1900.  C'ahfomia  was  the  only  one  of  the  first  ten  States  that 
showed  a  gain  in  the  number  of  finns,  ami  in  that  State  the  gain  was 
only  5;  Georgia  also  showed  a  gain  of  7,  Kansas  1,  Washington  2. 
Connecticut  and  Rhode  Island  1,  North  Carolina  1,  Florida  3,  ana 
Wyoming  2.   All  of  the  rest  of  the  States  showed  losses. 
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PRODUCTION. 


The  following  tables  show  tlie  production  and  value  of  the  building 
bride  and  other  straetural  products  of  clay,  toother  with  fire  brick, 
pKving  brick,  and  other  clay  products  used  in  engmeering  works, 
the  rank  of  States,  and  the  pereenlage  of  total  value  of  each  State 
in  1906  and  1907: 


C<niuooa  brick. 


19 
46 
34 

8 
IT 

•20 

43 
36 
2U 
18 

-m 

4 

7 

37 
9 
10 
11 

2S 

;!.' 

18 
14 

16 
•J  I 
29 
6 

as 

31 

r 

O 

44 

It) 

41 

•> 

4J 

as 
1 

ao 


» 

IS 
» 

47 


Alalmma  

Arirona  

Arkansas  

<."iili(oniiu  

("oliirado . 

ConiK-r-llcut  uni]  lihinle 

Island  

I H' la  ware  

District  of  ColumbU  

Florida  

a«ofsu  

Idabei  tod  MeTida  


IndiMMl  

Indiao  Twtltotf. 

Iowa  

Ka08M..«  ....... 

Kentiiekf  

Ix^iiliiiana  

Malta-  

Ma ryljiiiij. ....... 

Massai'hlljWtta... 

Mlchi^'.in  

Miiiiii  -<i(a  ....... 

Mi<tsl>>iii(il  

Missouri  

Mont  una  

.\<  l>ras r.  ■ 


Si'w  Mi-\i( 
New  Ynrk . 
North  (  uroiiim. 
North  DakoU. 
OMo. 

<  ikliifupina  

Onvon  

Penns\i\  aiii.j . . 
8ot)th  (  ttrolui  1 . 
South  Dakotii . 
Teniu'sMY'..  .. 

Texan  

Utah  

Vennont  

Vliginia  

WaabingtoD... 
W«rt  Vfttinla., 

Wisconsin  

Wyoming  

Other  SUtflflft. 


Total  

Pvocnt  of  brick  and  tile 

prodiicts  

Pero-ni  of  total  of  clay 

products  


quauUly. 


Ttiou*ami.^ 
IfiO.'-V.', 
10,U.'..i 

278, 7M) 

iao,M4 

212,  «48 
28,004 
32,  W7 
42,«S5 

303, 2M 
32,767 

807,078 
41,913 

1()8,871 
314,371 
142,  IH!) 
116.073 
58,344 

11)4. 

105,688 

121.107 

257,292 
24,488 
110. SOI 

95,770 
413, 
It.,  411. 

l,.v;,-,,:-,7;i 
lt4,,;ts,s 

25.972 
j.jO,  422 
33,918 
45.007 
1,027,541 
12H,O0e 
C.  OtV) 
109,371 
211,842 
54.903 
13,830 
232,007 
99,788 
74,833 
170,498 
6,713 


10,027,090 


Value. 


$l,04<",,yMi 
',*.J,«>14 

787,«M 

i,6a,9n 

222,08 

242.085 

285.224 
1,783.968 

272,174 
5,719,906 
1,778,270 

252,608 
1,118,709 
1,376,562 

881.879 

811.  lai 

3X3,011 
1,2»>7,771 
1,415,8&4 
1,178,202 

Soi'S 

1,810,304 
203,366 
835,702 
710,051 

2.  <ilO,»jSt'i 

ll.'»,131 
'J.  -fi-'i.'.'M 

i!(m.it7s 

3.  -.Ha,  i:.7 

2:54,  lt)2 

341 ,  r.'T 

6.r.v, 

71s 

'.4 

l.a'ih.'ji.*. 
1,:U)7.1U9 
3438, 151 
85,756 
1,536,312 
708,968 
460.527 
1,100,386 
66,033 


iT  I 


i; 


ttaou- 


61,300,eM 

47.30 

3S.07 


&40 

(>.  77 
7.  US 

6.  «1 

7.07 

7.  «6 
7.43 
6.60 
k88 

131 
TO 
6.79 
«.03 

6.68 

4.38 

fl.20 
6.99 
♦l.Vi 
6.21 
6.93 
5.70 
61 96 
6.62 
7.04 
8.30 
6.99 
7.48 
tV.32 
7.01 
6.0U 
ft.  2il 
7.  Sfi 


VitrtOad  paving  brick  or  block. 


5.  sy 
♦i.  <x) 
7.68 
6.41 
6.86 
8.03 
6.13 
6.17 
6.11 
OLaO 
&60 
7.10 
a27 
&61 
9.60 


&11 


(^luuitlty. 


7tOtMOIMi«, 


(•) 

£,227 
46,725 

2,Ui» 

I6,9:w 

7H,  199 
<") 
(•) 
l«) 

(«) 


Value. 


W 
"(V)*"" 
lir7,4eo 

(•) 


Avenge 
price  par 

tbOD- 

aaod. 


6,22» 
(•) 


67,414 

(•) 

(•) 


(o) 

CM 

10.787 


2<J2.«7» 


93,417 


(•) 


9,609 
47.902 


52,149 
751,974 


81,814 


539,700 
(») 


(») 

163,060 
(•) 


1,055,360 


<jy»),347 


{•) 
(•) 


156,476 
578,164 


(i37,88U 


hu  liKlcd  In  "Otber  Siut<-?i." 
0  liwiudea  all  prodiwta  made  by  leet  tbaa  three  pndiicen  in  one  Bute. 


•1L0 


12.00 
ia.40 

11.  n 

1&36 


26.60 
ia69 
ia90 

9.33 
10.99 

&42 
14. 13 
10.00 
1&04 
15.»J0 


13. 13 
IO168 


9.40 
15.06 
&00 


14.  WJ 

10.(10 
1:..  .tl 
111.  00 


9.03 
.>i.00 


U).  07 


13.00 
10.00 


1ft.  28 
12:07 


12. -23 


ia46 
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BMk. 


19 
46 
84 

H 
17 
■JO 

43 
3ti 
3<J 
12 
4() 
4 
7 
S7 

y 

10 

11 

lis 
3J 
18 
14 
It; 
21 
29 
V, 

as 
■zi 
81 

5 
44 

3 
2B 
41 

2 
42 
35 

1 

;io 

4S 

i:, 

4't 

i;i 

26 
24 
47 


and 


Alftlttin*  

AllXODA..  

ArkanHMi  

riiJlforaia  

Colorado  

Conaeotioat 
Rhode  Ubmd. 

IX'hiware  

niHtrict  of  Oolumbin.. 

Floridii  

Cioo  refill   .  — 

Idittio  and  KevadA.. 

IlliiioLs  

Indiaaa  

inditta  Tenltoty.... 

lovs'ii  

Kiinsag  

Kfiitnoky  

I»uislanft.  

Maitif    

Miirylund  

Mii.ssjirlui.v?tts  

Mlchlpm  

Minnesota  

Mississtjipi  

MiMsoiin  

Montana  

X''ijni!<kH  

New  liaiitp'-i'i'"'' .... 

New  Jcrs.'v  

New  Mejdco  

New  York  , 

North  Carullna  

North  Dakota  

Ohio  

OldohomA  

Oregon......  

t'f'niisvlvanlB  

South  CAndlnA  

South  DalEota  

ri-arteflMe  

I'ysita  

I  uih.  

Vennont  

\'irj;iiii,'L  

\S  ashiiij;!  <  iti  _  

W.'st  \'irKili);i  

"WiH  unsm  

Wyoming  

Otnor  StAt<»fl  >  


Front  brick. 


.\vor- 

pnc« 
per 
thou- 
sand. 


Fancy 
oroniA' 
I  tuoQtal 
'  briok 
.(value). 


sn 

18,431 

34,H7l 


IS.  046 
iWl,740 
286,770 

(0) 


I11.SS 

aaoo 

1L22 
27.24 
10k  «8 

10.51 
18.67 
U.OB 


Drain 
(Tttlue). 


t2.28& 


«M 


90,«45 
6,128 


2. 004 

425 
.30.0?2 

733 
8,.S7li 

10.  KT.'i' 

1 1 ,  sya 

C^'  , 

C)  I 

■2.  'm; 
c')  ; 

1,474 

7,510' 
l.UM 
29,019 

(")  ^ 


20, 747 
10,0»5 
341,298 
3»o,3(» 
S,  413 
101, 7U5 
187,. 577 
109,771 

(a, 

31,  WIS 

(."^ 

14.102 
)*8, 170 
12,549 

3W,.ra 

(") 


9,911   12,000 


62,138 

Xe» 

385 
?,732 
90,8101 
MO 

1,247 

151,1381 

f'j  I 

(a  I 

12.077 
s.  492 

2.'>.;i.s.:j| 
4.  a:I9| 

I  'I  I 

:j..is) 

5331 
25,678 


806,887 

(•) 
351.824 
4,410 
51,100 
,,02S,fiOO 
6  140 
33,837 
.761. »1 

(a) 

124,  an 

no,  189 
107,  ■2!>o 


23. 
11.37 
11.27 
11.48 
11.48 
9.  44 

9. 2;i 

12.  07 
10.  .53 
14. 11 
22. 17 

9.  01 

I. 3.  07 

II.  94 

13.  rtV 
20.00 
13.% 


( 


pipe 
ydue). 


Axehi- 
tectanl 
tflittt 
ootta 
(v«lue). 


I 

Fi  Pf  - 
lug 


I 


8827,4771  «2M,t32 
(•)  («i 


8B6j968 
(•i 


:u),<)(»4, 


221,000  (>) 


1 1 . 035  1 , 052 .  .V<8  .VK7 ,  HX',  ( 'i ) 
4,7001,373,441      480.^7,  C-^; 


(•) 


4(K),  171 


1143 
12.46 
1188 
11.4$ 
1&7D 
11.86 
11.00 
27.13 

11.  «i 
13.  74' 
"20-  (Xt 
10.  27, 

12.  'JH 
10,  82, 


.TO.  ^sy 


,721,014 
19.094 

8 


v316|.., 


314,(^(8 
41 . 779 

O4,0«3 

{"} 


I  

I  (rj) 


.1 


l.2<W.2;^t, 


("I 


1,061 


40.8S1 


23,200 


153,237 


(o)       !l,<>;2,  (122  1.399,2.33 

 I   


t 


88,2181,020,740 


23,424 

9,113 


3,bli3 


m2,  im 

122, 77« 

(■•■i 

:.2,o;iK 

».788j 
856,296 


Tnl.,1  .... 

J",  r  ri  lit  lit  litii 

1 1  k  jin  '1 1 1    I  s  

l\-r  vi  lulni  ul 

elAy  products  


*  17,460  7,886,323 


15.  4.0, 

27. . 

1').  00  . 

y.  1-7 

lli.  41H\. 
13.84   72,  Sn 


190 


3,652 
(-5 

h) 

4,806 
13,057 

51,143 


8,087,860 


085,635 


313,880 


307,353 


38,880;  2,466,6732,467,160 


.70 
.61 


I 


12: 70  <080, 233  6,843, 280.11, 114,007  5, 780, 460  3, 662, 181 

2.88 

a27 


&06i 

107: 


a58 

0.00 


143 

3.57 


708,170 


191,488 


14,702 


846,708 


a  Included  in  ' '  Other  Slates." 

b  IncludcH  all  prodiiota  made  bv  less  than  thnv'  prodLwers  in  one  Stiit<>. 

c  Including  enameled  bilck  valuod  at  8773,104,  made  In  the  followiitg  Slates:  Callioruia,  Colorado, 
nUnoia,  MvjitnAf  MtSMUif ,  New  Jersey,  New  Yoil^  ObfOk  end  Penaqn^eDie. 
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10 

M 
U 

9 

17 


43 

30 


19 
« 

4 

7 

3: 
y 

10 

11 

2H 
32 
IS 
H 
1«. 
21 
29 

e 

27 

n 

6 
41 

S 
16 

41 

2 
42 
35 

1 

30 
4S 

23 
1.5 

4.-, 
13 
22 
25 
M 
47 


Hollow 
build- 
ing tik) 
or 

(  VttlU*' j. 


Tile, 
not 
drain 
f  value). 


Stove 
lining 

(value). 


QuHii- 
titv 

111':. II- 


Value. 


I 


9,0»4    tl57. 147117. 28 


CmUmnfa  I  <SI,flO&  •00,038 


Oolondo 

RliodsIaUnd.. 
DpJamtre  

District  of  Co- 
lumbia  

Flortda  

Georgia  

Idaho  and 
vada  

IllinoLs  

Indiana  

Indian  Twritorjr. 

li>wn  

K;illsa>..   

kt  nt(ji;ky  

Lottiiiiaiia  

Maine   . . . 


40,(MIM 


(») 


I«i2.t'i4 


280,391 


Mar>lftn  l ,  . 

Mi<-hi>;Hri .  .  . 
.Miiiii'  s< .» .1 
Mis^i-slppi .  .  . 


.Ml>^l-slM 

Ml>-<nir1 
Moiit.iiiii . 

Nel<r;isk;i  

New  Hampshire. 
New  Jency, 


North  CaroUiia. 
North  Dakota.. 

Ohio  

OUahoma  

Ongon  

Peniia  jlvanla. . . 
South  Carolina. 
South  DakoU.. 
T.-nnfssea  

To.XH.<>  

rtah  

Vi-niT'iit  

Mririni:i  

\V.--^t  V  ir^'irila.. 

^^'is(•l)Jl'.!^l  


27.717 

■■(■*■)■■■': 


S>1,3IH 


85,9(]21.1C3.40I 
33,428^  101,319 


a6i>?842  1.523. 410 


&l,179i  388,013 


Wyoming 


Bute*'... 


Total  

I'crc  ru  of  brick 
and  tile  prod- 
ucts  

Porcpnt  of  total 
of  clay  prod- 
oeta  


810 

(«>) 

58,713 


(«•> 

14,273 
14,280 


it) 


(ft) 
3,5fiS 

(>) 
14,646 
14,074 

(») 

57 


(»)  I  IZ 12 
347,008!  24.37 
278,407  lOlfiO 


(») 


22.00 

2a  00 


8, 


uo 

700 
68,  OM 
75,268 


tt,flS0.908 

512, e»4 
4,2»,fl8B 
1,784,008 


1.37 
.07 
.48 
8.28 
L88 


l,fii3,7rd  1.28 
■i37,7ii«  .18 


»32.2no 
1H(),815 


(») 


(b) 
14,278 
1,436 
(») 
(6) 


310, 


(ft) 
2»r..032 
149. I 

>«*H.i27 


20.00 
14.43 

30.00 

It;.  1. 

10.  (ill 
17.  lu 

\<'. 

■-■4  73; 
17.W 


30,3<i6 
7,000 


57, WO 
(ft) 
(ft) 


laij 


70,201  1,324.80« 
1,008 
(ft) 
(ft) 

39,415 


"5 


110,800 


13,tiO& 
100,675 


(ftj 


(ft/ 

(ft) 


»iO,307 


834,357  4,fl84,808  743,414 


183 

208,8741  874.857 

2.m 

(ft)  ! 
3,473 
2,4K4 

1 .  '  /.  4 


45,034 

I") 

954,081 


451,783 
(») 

1,670,630 


14  «9 

is.  711 
40.  ;5^ 
10.  0.1 
17,50 


1&87 
44.68 
30.00 
25.00 
24.21 


33.21 
17.91 
21.62 
15.23 


5.524 
6,854,640 

('I 

4.1,379 
4.1.. V)7 
40,. 51 2 


34,330 
442,145 

17,100 
5,084] 
443 

"29'.T2\ 

lll,(((KI 

J, 

13,USU 
1.200 
470.«8J< 
6,000 


33.5, 139 
2>»,t'»44, 

2,3?*J,,3<.7, 

I 

282, 8«) 
11.661, 27S 
«),224,.541 

'299,7fl0 
3,411,027, 
2,432.3711 
2,42.5,214 

s'.M ,  .'7  7 

usli,  .iTii 

7'>;t,^Mii 


.  2»3 
.22 
1.S4 


I 


1. 


1 


Ktl!  7»>5> 


858,722 


233,411 


754,713 


3a  19 

1&29 

10.  IN) 

13.07 
I  V  34 
24.  49 


20.000 
830,206 


.  71  t.s 


IM,  13 
9,680 


1  >4  Jl.llO! 
1  t.Tn  4''  .Vi5i 
4,428|  59,757 


78,017 


.72 


.58 


3.  .W 


2.88 


.57 


9,020  H'rfi.447 


77O,88»!l4,306,868j  18. 43  8«988.a8«[ia».S91,8a8 100.00 


la  96 


&82 


ir..  44 

27.  St, 
13.50 


18.45 


7,999 
2,450 
1,500 


3.08 


Z47 


j'.i' 
mi 
726,0511 
10,079,611! 

152,509; 
12,008,260 
1,170,568 
269,873 
17,023,806! 
24i;ill' 
506,192 
19.3fi8.794 
S(X5,  21 
.5S.  1 7:. 
l.4a5.4'A 
l..Si0.9<v} 
tCt.'.'MJ 

1 ;  J, 

1.1M-I..07H, 
1.4-*.324 
1,194.767' 
1,215,172 
74,3211 
(*) 


I.  .SO 

.23 
2.03 
1.88 
1.87 

.  .52 

1 . 

I  -ih 
1.  :'.s 
1 .  -'  4 
.  lA 
'  11 
SI 
.  7ii 
.66 
7.78 
.12 
9.27 
.90 
.21 
13.14 
.19 
.80 
14.94 
.  t'<2 
.114 
1.08 
1.44 
.49 
.09 
1.62 
1.13 
.92 
.94 
.06 


loaoo 


80l4S 


•  Inelndliig  adolx^H,  aauarium  oraatnenta,  art  terra  cotta,  aaaajrers'  Rupplios,  boiler  and  locomotive 
tOe  and  tank  blocks,  brick  and  tile  for  chemical  purposes,  burnt  clay  bullast,  chimney  pipe,  ftuM  and 
tops,  charcoal  furnaces,  conduits,  orucibles,  Hue  and  furnace  lining,  gas  Icm,  gUso-house  suppUea, 
giava  markers,  insulator*,  nnaiM,  wm  Uktt  m0Uk  ehlmney  brtek  and  Mocks,  retorts  and  scftlnga. 
mtlD  atumpB,  sagKprs,  ■ooriflerv,  SBWor  bilek  aad  blocks,  sleeves  and  noules,  stone  pumps,  tunnel 
bloeks,  TltniledennilnK.  indlcopiDg,  and  well  briek  and  tile. 

»&o)ad«d  ttt  "Ott«rBtatea."^^ 

« Includos  aD  nradtictB  nude  bv  less  tlun  thflM  piodiietw  In  om  Stale. 

*  The  total  «f  ^Other  States  "  is  distilbattd  MMQf  the  StotM  to  wUoh  It  hekngi  m  older  that  thagr 


belUUj 


In  the  totals. 
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Brick  and  tile  producU  of  the  United  ^states  in  J907. 


lUak. 


IS 

K 
It 

3'.> 
37 
10 
3H 
3 
7 
9 

la 

11 

28 
82 
21 
16 
17 
19 
30 
6 
41 
27 

•!3 

1 

2". 
*t 

■  1 

;iT 
t 
1 

:;■( 
1 1 


4<» 


Ahibiiijia  

.\rizo!ifi..   

ArkjiiiSM<    

( "iilifnrnin ,  

(  oloru'liK  

<  oTiiKx-tR  Hi  H-od  Rhcxle 

Ishillll  

Dcl.'iwun'  , 

lU-strict  i)f  ColiimbiK  

Fliiridit  , 

f  it'orRiii  

Ml] ho  audi  Navada.  

liliiiols   

lodian*    

Iowa  

Katiaa*  

Keotuekf  

LoulalMi*«.  


MaXfiMOi  

1o«ett«. 


MlaitMippt. 


Noi)nisk:i  ., , 

\f!W  .U'Cr^-y  .  .  .  .  . 

N'l'w  Mt  \ico _ . , 

N'mv  ViTk  

N  orlb  CaroUna. . 
North  Dakota.., 

<  >ll!0  

<  iklnhoma  , 

<  in'U'iii  

]'rliln\  U  iiTii.i  . .  ., 

sniirii  <  iifolina.. 

'I  fiitiwaaea  , 



rt..Ii  

\  cni;i  >iit  , , 

\  ir^iiii:!  

\\  MslihiL'l  nn  .  . 
\\  v^l  \  iri:irii.s  ... 

W  N-.nisin  

VVvoiujng  

OtW  .States*. 


T.,1.,I  .  _  

f'rrci'til  <if  lirii'k  ;it|.l  file 

I'L'f  etui  Mi  lot.toi  oi  cUv 

product*  


Oomnioii  1>iMk> 


VltiiflMl  pftTtag  iJTlck  or  Uoek. 


Quamtltjr. 


JlUnt>*andt. 

1. VJ,315 

«>,  4(".3 

lis,  MI 

l'l^.-J14 
22.  "47 
2*^,  7:{r> 
61,779 
31 S  844 
.14.  (W4 
l,4tM.!*^(" 

2.  M.  7ri<j 
167,  (US 
988.887 
148,781 
110,386 

M,81ft 
100,788 
184, 00( 
9I»,817 

188,  m 

114,094 
384,403 

21 ,  9r,7 
ll7,27ti 
tr>.  7.17 

a»v^,  7.'{.'. 
1  ."t.  27 '> 

i.r?ii».  iit> 

174,.sfXl 
'.'7.  a\< 

485,026 
88.124 

42.  's'j7 

I2.V  '.42 
4  (t72 

17(1  <*:2 

2  ):!. 
'<».  I»s2 
12.  724 

l!i7.i).'c' 

liil.'.»<l." 
&N.  102 

158.  eiB 
7.774 


Jl, 004,  044 
100.0»i2 
4*W.  7(Mi 

2. 4S.1.  wa 

»03,T01 


1.240.,S75 
I7:>,410 
219, 110 
343,704 

l,i«7, 14vS 

6.499,777 

i..m4).<; 

1,188,268 
932.409 

%4,()»:'l 

1,294, 

1,181,015 

1,045.  «74 

78.1. 7sfl 
1,844. 2.VS 

7sll  170 
M).  .M» 
2  '2^4,  .N.'v^ 

ii»-,,.-.u» 

1. r-si 
210.212 

3,  ni'J.  4\'i 
.■(JO.  4S.S 
^'..S,9I2 

*>..lV!,7<t?) 
7-/),  4(.I 
40,  I(i7 

1,  ail'.,  112 

1.707.K12 
:ri7,(ll() 

I.2S,'.  .■?74 
S4fi  Tl 
;i*>4,007 

I,019.fi22 
78,017 


0, 795,008 


58,785,461 
45.04 
38.09 


price  po 
thou- 


9.  11 

7.32 
ti.78 

0.25 
7.96 
7.63 

«LOt 

&«7 
&80 
4.8S 

n.oo 
&iS 
451 
049 

7.  Wt 

7.  ly 

d  Iti 

7.04 

5.88 
«.  19 
(V  S7 
II.  97 
S.«0 
«.73 
7.  .'0 

:k  s'i 

7  '.i 
.'i,  .'i,"> 


I,  7^» 

I  ,,  -is 
(t.- 


7,  (w> 
:A 
ti.  .V.' 

s.  ;ii 

I.  A'.i 
!fl,  1)4 


&00 


1 

QuiBtttr. 

A^  cra^ 

prlCli  JUT 
Mlldi 

Thounnnth. 

tlS3,,»«fi 

J13.7ti 

(.■1 
(") 
3, 1  i:> 

i"> 

( 'J  i 

;)7.7S2 

[") 

11).  (10 
l,r  79 
12.01 

24-  2a 

(•j 

&9S7 
46l224 
21,888 
85,110 
(-) 

(<') 

C) 
1,405,  &I1 
848,448 
223,188 
737,979 

(•) 

13.50 
25.14 
11.08 
U.87 

ia» 

ur 

(«) 

18.00 

15.00 

7,911 
(•) 

Hfloi 
(•) 

11,98 
1S.00 

-i7.{07 

463,841 

ii^ooo 

9L07 
16. 01 
8.48 

(") 
(") 

IS,,',!*; 

1") 

258,684 

(") 

\X  31 
U).  1)0 
13.  70 
ID,  (H) 

2r.4..')71 
4..'j2S 

116,729 

2, 1,72.  i  /K> 
.■I'>,u7t. 

l,SRf,TI8 

10  If) 
7t> 
20^00 

ia<» 

11.98 
JO  88 

(») 
(•) 

(-> 

("») 


r  11 . 
<•) 


57, 1  1^ 


7'K.fM"M 


876,245 


9,054,882 
7.50 
0.07 


o  Included  1q  ' '  Other  States." 

k  loehides  «Q  prodnota  made  b  J  kM  tluB  tlim  pnidiKMn  In  OM  6to8fc 
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Brick  and  tiU  pndueU    the  l/mted  ^SCotw  in  i907--Cootanaed. 


18 

»' 

8 
14 

24 

42 

.rj 

37 
11) 
38 
S 
7 
9 
13 
11 

32 
21 
16 
17 
19 
30 

t) 
41 
27 
36 

5 
43 

4 
25 
40 

2 
31 
34 

1 
29 
47 
23 
12 
SS 
44 
20 
15 
22 
26 
40 


Abkbon.  

Aricona  

Afkansaa  

Calif omift  

rolorsdo  

('  '>  nnectieut  And 

Rhode  I^Mid  

Ix'l.iware  

I  >i si  dot  of  Cohnnbia. 

Fl'irl'lfi  

(;<'ori:iM  ...  . . . , 

Mulic       Nevada. . 

Illliii  >is  

rridi.iiiJi  

Imvn  


K''ntt!(  A\  . 

l.oiiisiaim  

M;iiii?'   

Maryland  

Massac  htuettfl 

Mfchitriin   

Minn>''S'>ta  .... 

Mi.^^^is'-ijijii  

Mlt-'ii m.'i ...... 

MonTjt  11,! . . 
Nr-hrask,.  

Ni'w  .Ti  fs*  V  .  . 
Ni'W  Mexico  .  . . 

Nf'w  Vi irk  

North  I'arnliiu 
North  Dakota. 

Ohio  

Oklatiorna  

Orppon  

rr  iiii-j ,  K  Hiiia  . . 
South  <  uroIlTiH 
South  ll..kot;i  . 
Tenneji.MS' .     . . 

Texas  

Utah  

VennwMt ...... 

VtrglnlH  

Washfnfftou 
Went  VlrKiti!  I 

Wlflconsln  

Wvomlng  

Oib«r8tatea». 


Front  brick. 


Quan- 


1,« 


Value. 


Ayer- 

pnco 

tSoi»H 
•and. 


Fancy 

oroma- 

brick 
(valiM). 


(•) 


(•)  $13.90 

i,"010    Sll.'HIl,  11.82 

12,tm,   283.376  21.tt3|  WO,W 

24,SJ^  254,SS^  lase^  46k U8 


C) 

3(il 


15.  44 


(•) 

(a)        19. 40| 


(•) 


Drain 
tile 
(▼alut). 


8,060 

1.031,192 


Sewer 


(•) 


Archi- 
tectural 
terra 
ootta 


Finv 
proof- 
ing 
(TaltM). 


(•) 


16,10)1  

6S,Wmi,086,M0 
10,008  (a) 


16,460  in.  12 

7.f>7r.  i;i.2<> 

2f).  v.'-H    2i>"..  27(J,  12.  7S  (nj 

.T«;.syo  4:i:  T'l  ii.s7'     (ai  1.437.735' 

[ft:. -.'.!>■  12.  <K1  2,on,7'.i3 

2:^<..^7l^  «  72       (a)      1  15,320 

st:.:A>.  Iiur2.   32.723j 

I")      I  11  .VI  ...   I     {<>)  I 

I  "  1        I  1  (1  i  I"  t              ....         '  "  I 

I't  s.",  1  12  4.5       (a)  mi 
:i7.  1.1  («) 

.'{2.  nr.    .s.  12   2Ny. '^'■'^ 

("\  12.93      (o)      I  49,*.22 

2l).7<,'»  I  J  92  '  1R,2«> 


(•) 
'344,000 


H.(t2H 
24.3S1 
7,92t> 
(») 
(") 

i..-ir»7 

3.  'Ji«> 
C)  I 


662,487 
487,537 
(•) 


(•) 


.to.  17S    av7.4.V.  12.  S4 


Mlra. 


7,280    100,66>I  13.83 


2<).00l 


ei.aai  825. 71  v  1.3.42 

4,047     51. 3»  :.'  12.68 
12.  l**^'.    l<ts.2'K  ltil7 
770       7.!»27p  10. » 
4.0R7      67,4X2  16.59 
88.9021,033.434  11.01 
1,7M|     20.»flO  11.98 
1.713     49,901)  29.13 
I34.8e8J,£26,66&;  11.32 
  14.46 


4, 60S 
■(•)" 


?2,316  1.332.080 
(•) 


31,800 


180.818 


(«) 


(•5 


(•) 


(•) 
(•) 


(•) 


(•) 


l,8S0j  20,750 


15..M4I  160.616 
11  I'l  1.^.3,187 


10.93 

l.3.:i:t 


24,  4l»>-  1 ,  4.i;i.  ;i41 ,  3.  "!/2,  3.V.' 
17,727 


(Ill  I'iJ)  10  LO' 

l'.l.'.<V.<  ."'O.  411  14  .Vii 
4.539    127,245  2.S  !«!. 


3,0S7 


25,«>31 
10,386 


795,991 


Total  

Per  cent  of  brick  and 

tfleproduetfl  

Per  oeot  of  total  of 

day  producta  


(«) 
4.106 
728 
20,380 


(a)  1.5.  n., 

43.3S7  10.57 

10,323  14. 1« 

300.534  14.73 


2**.  «*J 
(«) 
(») 
(") 
fi,2.W 
17,025 
1.211 
49,832 


(«) 
(«) 
(«) 


i,(m.  27H 

"<»)' 

507.il6 


585,043.7.330,360,  12.51 


4,61* 


(«) 

72,522  41.025 


482,870t  94,705 


2.508.6123,085,008 


» 1 .270.416  6, 864, 102 1 1, 483, 845  6, 026, 077  S,  1«2, 4S» 
.00  5.33  8.02  4.68  3.40 
.81        4.82         7.22        3.79  1.90 


8149,950 
(•) 


(•) 

(i)' 


404,268 
804,151 


*(«)" 


1,733,0671,030,808 

7.3!o«.4 


«igi,53i 


(») 

185,127 


(«») 
'3i4,'S48 


a  Int  lu  led  in  "Other  stHt<•^i.  ' 

*  Indudea  enameled  brick,  valued  at  8818.173,  made  in  the  following  Statea;  CaUfomia,  Colorado, 
XlHiiolab  Maiylaad,  Nev  Jenqr,  and  Faonqrivuila. 
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Brick  and  tile  products  of  the  UniUd  States  in  1907 — Cx)ntinued. 


is 

4r> 

3". 
h 
14 
2i 

42 


37 
10 
» 


7 

9 
IS 
11 
» 
» 
U 
10 
17 
19 
10 

6 
41 
27 
» 

5 
43 

4 
25 
4() 

2 

31 
34 
1 
20 
47 

I-' 
33 
44 
20 
15 
22 
26 
40 


Alabanu  

A  rizona  

Arkariv.is.. 

('allfDriiia  

Colorado  

Coiiuecticiil  ami 
Rhode  Islaml. 

DelHwan!  

District  of  Co- 
lumbia  

Florid*  

Georgia  

|<Uho  and  Ne- 
▼adA  

IlUnoia  

IndiAiut . . . . . . .. 

low*  

KUUM  

Kentucky  

LoulaUn*  


Hollow 
build- 
lug  tilo 

or 
blocka 


(«-) 
f,VS,246 


25,270 
110,192 
170,864 


170,  C 


6,386 


42.673 
(») 


Til.-, 
not 
drain 
(value). 


$107,492 


(«>) 


ft) 


064 


123,220 


8tov« 
lining 
(Tslue). 


(ft) 
'(») 


flralMklc. 


Qu&n- 
tity. 


11,(B6 


(ft) 
13,048 
19,863 

(») 


(») 
5,831 

15,102 
15,S2i 
48 

(ft) 
53,308 


Iteiytood  

MaMMhiaietta^ . 

MiohlgMi  

lUaoeaoU  

MlaaiMlppi  

Mfwoun  

MonUtna  

Nebraska  

New  Hanpahlre  . . 

New  Jersey  I  lia.oS'J  l.(»o<),<K". 

Npw  MoxIco. ,  

'  Nrw  YoTk  ...  47.254 

N'ir(  h  <  'uroliH/i  

North  Diikotii.  .1  i 

(Kilo    314,545 

Oklahoiiiii ... 
Ort'troii .  .   . . 

i'cim^vlvjnii.'i.  . .  1  406,260 
I  S(iiilh  ( 'arolina 
s.iiitli  Dukota. 


S31,04a 

206,042 


120,467 


(ft) 
12,964 

2,019 

(ft) 

(ft) 

(*) 
70,351 


Value. 


U70,ni 


430,807 


391 


241, OOS 
100,373 
796 

(ft) 
940,415 


43,r2b 
l,588,'i74  22,410 


I  ''unt^'^.'^oe  , 

Ti'xus  

rtjiti  

N'tTHiont  

Vircirit.i  .... 

,    ^Va>;l  II  I!.'  f  rsll  . . . 

[  Wf"l  \  ;r,L-inla  . 

:  Wi.'U'udsill  

i  ^\■>•o^^lrlc  

OtbtrSUit«*3 


(») 


(ft) 
(ft) 
1,595 


»i,  K45 


(ft) 


52,429 


in),2i8j 


(ft) 

3f».91S 

(.'') 
13.769 

it! 

106,197 

(ft) 
.•.4(1 
369,9a(> 
3,085 


Aver- 


pnce 
^ou- 


,  Mlaoel- 

!  lanpous 
(value). a 


I1&48 


12:36 
28.60 
21.09 


to,  900 


137,542 
75,235 


23.00  7,000 


l&QQ 
14  U 

8a  00 

15.96 
10. 13 
16.56 
25.08 
17.61 


15.00 
18.  G9 
3«..  71 
12.00 

2a  00 
i&oo 

21.40 
S7.W 


13,500 

400 

3S,4S1 
344,885 
12,200 
4,635 


37,341 


10,864 
753 
1,500 


(ft) 

947, 472 

('') 

538,721 
(ft) 

(A 


2.500 
176,846 


(ft) 


3,380 
4,164 
1,359 


(ft) 
1,506 
2.384 


81.35 

25.  m 
■j:..  i:hi 
afj.  13 

17.99 
2.5.  87 

1,66(1,7281  15.42 

l.V.S.-! 
l.V.iXXt  -11/  74  . 
6,907,904|  lh.07, 
41,318  13.66^. 


Total 
vakM. 


total 


fi20.4f<2 

1 1  ,  v« 
784,830 


40.959  1  2  09 
75,946  18.28i 
34,804  25.01 


(ft) 
43.940 


(1,000 
16,763 
11,655 


34,4381  14  45! 


15.50  

29.18' 


<J  I  . Si  t 

l,ti53 


927,432,        4,'i^.     11.400,     LW.  (k^S  17 


Total          1.088. 165  4.551, 881i  627.64: 

Perwnt  of  brli-k 

tmd  tile  ]»rfKi- 

iii't-- .  . 
I'erciU)!  of  tntal 

of  day  prinl- 

ucta  


.84] 

.68 


3.53 

2.86 


.49 


7S3,017  14.946,045 


11.00 
9.40 


19.09,3,000,201 


«l,7M,aM 
101,4 

519,886 
5,642,009 
1,997,881 

1,361.470 
190,440 

322, 0^4 
354,575 
2, 456,352 


327,078 
12.216,323 
5.988,970 
3,709,908 
2,870,068 
3,444743 
022,877 
068,913 
1,619,405 
1,826,076 
1,786,190 
1.>V«*9,93.3 
4(  »v 

6,  S'Jfl.  (  .S4 
27J.S72 
953.  43-J 
510..V-«9 

9,i)19.s;m 

IS0.2>-1 
9.^>*.37i. 

l,;w.'«.(.(«) 

2S7.919 

so:,(yi 

LH.9S  1.743 
S29.  0-J<t 
4il.  1(17 

1 ,  44(..  »>47 

2,  4(ll..^s.s 
633.  ;i.s7 

i.t.ii,:a") 

I.S91.239 
I,4JS1,255 
1,118,987 
88,840 
(•0 


LM 
.08 
.40 
488 
J.H 

LOO 


4<i 

3.88 
L84 
1.90 
.73 
.61 
LIS 
1.42 
1.89 
1.31 
.64 

:..  30 

.21 
.74 

.  40 
7,00 

.  14 
7  M 
1.01 

-  22 
13-05 

.52 

.42 


14 


128,796,896100.00 


3.83  lOaOQ 


4 

.('.4 
.03 
1.  12 
1.  Sti 
.49 

.m 

1.25 
1.47 
1.18 
.87 
.07 


1 


81.  OS 


•  I  Deluding  adohea,  bride  lor  elWBiical  purposes,  bumt  elay  ballast,  charcoial  i  ,  . 

fluBi  and  toM,  ooiidiuta,oniolb1ea,  eurblng.  gaa  logs,  glMa4imin  supplies,  smvo  mad  lot  markBn,  inan- 
latora,  mufllea,  om tUe,  radial  chimney  brick,  block  and  tile,  ivtorCa.  aoorilien^  mmvrhikk  and  Uodta, 
■leevaa  and  nozzka,  atone  pumps,  vasea  and  oinanienta,  and  wall  coping. 

» Inotnded  In  "  Other  Stotea.^' 

eineludea  all  producta  made  by  less  than  three  producers  in  one  State, 
d  Tba  total  of  ^' Other  Sttttea la  dlatribntad  among  tha  Statao  to  whloh  it  batoags  In  ofldar 
itadlntlMtotala. 
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These  tables  show  the  details,  by  States,  of  the  productioii  of  the 
coarser  clay  products  in  1906  and  1907.  The  total  value  of  these  prod- 
ucts in  1907  was  $128,798,895,  as  comparod  with  $129,691,838  in 
1906,  a  loss  of  $792,943,  or  0.61  of  1  per  cent.    In  1906  the  gain  in 

thcsp  products  over  1905  was  $7,813,544,  or  6.42  per  cent.  In  1005 
these  products  were  valued  at  $121,778,294,  so  that  in  1907  they  were 
greater  by  $7,020,601,  or  5.77  per  cent,  than  in  1905,  though  less  than 
ml906. 

The  common  building  brick,  as  its  name  indicates,  is  the  most 
widely  spread  of  all  clay  products,  being  reported  from  every  State 
and  Territory.  In  1907,  9,795,698,000  common  brick  were  reported, 
valued  at  $58,785,461,  a  loss  of  231,341,000,  or  2.31  per  cent,  from 
1906,  ^n^en  the  increase  over  1905  was  209,684,000  brick,  or  2.13  per 
cent.  The  value  of  the  common  brick  in  1907  was  $58,785,461 ,  as 
compared  with  $61,300,696  in  1906,  a  decrease  of  $2,515,235,  or  4.10 
per  cent.  Increases  in  the  output  of  common  brick  were  reported  by 
16  out  of  the  46  States:  Arizona,  California.  Florida,  Georgia,  Idaho 
and  Nevada,  Blinois,  Kentucky.  Minnesota,  Missoiiri,  North  Carolina. 
North  Dakota,  Ouahoma,  Tennessee,  Texas,  Washington,  ana 
Wyoming. 

Illinois  showed  the  largest  increase,  from  1,195,210,000  in  1906  to 
1,494,807,000,  a  gain  of  299,597,000,  or  25.07  per  cent;  the  value 
increased  from  $5,719,906  in  1906  to  $6,499,777  in  1907,  a  gain  of 
$779,871,  or  13.63  per  cent. 

Next  to  Illinois  tne  State  to  show  the  largest  increase,  as  might  be 
expected  as  a  result  of  the  earthquake  and  fire  of  1906,  was  Calii(>niia, 
whose  common-brick  product  increased  60,059,000  brick  in  number  and 
$520,196  in  value — a  gain  of  21.76  per  cent  in  quantity  and  of  26.50 
per  cent  in  value.  Texas  also  made  a  notable  gam — 82,011,000 
tack  and  $400,613. 

New  York,  which  has  been  the  leading  common-brick  producer  was, 
in  1907,  surpassed  by  Illinois,  which  has  l>een  second.  In  1907 
Illinois  reported  1,494,807,000  common  brick,  valued  at  $6,499,777,  or 
$4.35  per  thousand;  in  1906  Illinois  reported  1,195,210,000  bnck, 
valued  at  $5,719,906,  or  $4.79  per  thousand, and  in  1905, 1,125,024,000 
brick,  valued  at  $(\,2F)9,2:V2,  or  $5.56  per  thousand.  This  production 
in  1907  was  15.26  per  cent  of  the  total  common-brick  output  of  the 
entire  country  in  that  year.  New  York's  product  in  1907  was  reported 
at  1,319,416,000  brick,  a  decrease  from  1906,  when  the  product  was 
1.535,579,000;  this  is  a  loss  of  216,163,000,  or  14.08  per  cent.  Of 
this  decrease  nearly  86  per  cent,  OP  185,887,000  brick,  was  in  the 
Hudson  River  rofrion,  as  shown  elsewhere.  The  value  of  New  York's 
common-brick  product  decreased  from  $9,205,981  in  1906  to  $7,056,453 
in  1007— $2,149,528,  or  23.35  per  cent,  of  which  $1,986,804,  or  92.43 

{•er  cent,  was  in  the  Hudson  River  region.  No  State  other  than 
llinois  and  New  York  reported  as  many  as  1,000,000.000  common 
brick  in  1907.  Pennsylvania  beinf;  tlie  nearest,  with  980, 102,000,  which 
made  this  State  rank  tliird  in  both  Quantity  and  value  of  common 
brick.  If  value  of  product  be  considered  the  standard.  New  York 
would  be  firat  in  1907,  her  common  brick  for  that  year  being  valued 
at  $7,056,453,  as  compaxed  with  $6,499,777  for  Illinois.  Ohio 
retains  fourth  position  m  quantity  and  value,  and  New  Jersey  was 
fifth  in  quantity,  388,735,000  brick^  valued  at  $2,289,883,  or  $5.89  per 
thousand,  although  California,  reporting  339,439,000  brick,  valued  at 
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12,483,062,  or  $7.32  per  thousand,  was  fifth  in  value.  Other  States 
ranged  from  Georda,  with  318,844,000  brick,  valued  at  $1,S07,148, 
down  to  South  D^ota,  with  4,072,000  bnok,  valued  at  $40,107,  or 
$9.85  per  thousand. 

The  average  price  per  thousand  for  common  brick  in  1907  ranged 
from  $10.04  m  Wyoming  to  $4.35  in  lUinoia,  the  aYeface  for  the  w&le 
country  being  $6,  which  was  the  same  as  that  for  Tniuana.  In  1906 
the  avora";e  per  thousand  for  the  wholo  country  was  $6.11,  the 
extremes  being  $4.38  in  Kansas  and  $9.09  in  Wvom {!!(:;•.  In  value 
common  brick  constituted  45.64  per  cent  of  all  the  brick  and  tile  prod- 
ucts and  36.99  per  cent  of  all  clay  products;  in  1906  these  percent- 
ages were,  respectively,  47.30  and  38.07. 

Vitrified  paving  brick  reported  for  1907  numbered  876,245,000, 
valued  at  $9,654,282,  or  $11.02  per  thousand;  in  1906  the  product 
reported  was  751 ,974  000,  valued  at  $7,857,768,  or  S10.45  per  thou- 
sand,a  gain  in  1907  of^  124,271,000.  or  lG.o3  per  cent  in  numbcr,aud  of 
$1 ,796,514,  or  22.86  per  cent  in  Talue.  Ohio  continues  to  be  the  lead- 
ing producer,  reporting264^71,000vitriiied  brick,  valued  at  ^,672, 600, 
or  $10.10  per  thousand.  This  is  30.19  per  cent  of  the  output  for  the 
entire  country  and  27.68  per  cent  of  the  value.  In  1906  this  State 
reported  nearly  27  per  cent  of  the  total  j)roduct  of  the  country  and 
nearly  25  per  cent  or  the  total  value,  niinois  and  FennsylTania  were 
next  m  order  of  production  and  value,  the  former  reporting  126,927,000 
brick,  valued  at  $1,405,821,  or  $11.08  per  thousand,  and  the  latter 
115,729,000  brick,  valued  at  $1,232,718.  or  $10.65  per  tliousand. 
Kansas  was  a^ain  fourth  in  output  and  iifth  in  value,  reporting 
85,110,000  brick,  valued  at  $727,97!),  or  $8.55  per  thousand,  though 
West  Virginia  was  fourth  in  value  of  output  and  fifth  in  quantity, 
reporting  60,681,000  brick,  valued  at  $952,060,  or  $15.69  per  thou- 
sand. In  1006  Ohio  reported  202,978,000  vitrified  brick,  valued  at 
$1,955,300,  or  $9.63  per  thousand;  Illinois,  122,227,000,  valued  at 
$1,306,476,  or  $10.69  pr  thousand;  Pennsylvania,  93,417,000, 
valued  at  $996.,347,  or  $10.67  per  thousand;  Kansas,  78,199,000, 
valued  at  $658,392,  or  $8.42  per  thousand,  and  West  Virginia 
47,002,000,  valued  at  $578,1 64,  or  $  1 2.07  per  thou.sand  Tt  will  thu.s  be 
been  that  in  all  of  these  leading  produeing  Slate.'^  the  product  and 
value  showed  a  good  increase.  The  average  price  per  thousand 
ruiged  from  $25.14  in  Idaho  and  Nevada  to  $8.04  hi  Wisconsin.  Aa, 
however,  these  are  not  important  {producing  States,  a  better  idea  ot 
the  actual  range  of  the  averajre  price  would  be  obtained  by  taking 
$8.55  in  Kansas  as  one  extreme  and  $15.69  in  West  Virginia  as  the 
other,  with  the  general  average  for  the  country  at  $11.02.  In  1906 
the  average  value  per  thousand  for  the  whole  country  was  $10.45, 
Vitrified  brick  in  1907  was  7  .50  per  cent  of  the  brick  and  tile  product 
and  6.07  per  cent  of  all  the  clay  products;  in  1906  these  percentages 
were,  respeetively,  6.06  and  4.88. 

Front  brick  reported  in  1907  numbered  585,943,000,  valued  at 
$7,329,360,  or  $12.51  per  thousand;  in  1906,  617,469,000  weio 
reported,  valued  at  $7,895,323,  or  $12.79  per  thousand — a  loss  of 
31,526,000  brick,  or  5.11  per  rent  in  quantity,  and  of  $565,963,  or 
7.17  per  cent  in  vnhie.  As  in  1006  renn.'^ylvania,  Ohio,  and  New 
Jerse)'  were  the  leading  producers  ui  front  brick  in  the  order  given, 
the  &8t  reporting  134,869.000  brick,  valued  at  $1,526,565,  or  $11.32 
per  thousand,  tlie  second  88,992,000,  valued  at  $1,033,434,  or  $11.61 
per  thousand,  and  the  third  61,521,000,  valued  at  $825,767,  or  $13.42 


Digitized  by  Google 


CLAT-WOBKIKO  IKDUSTBIE8. 


516 


per  thousaiui.  Tiicse  ihiev  Slates  cuiitributed  4S.70  per  cent  of  the 
total  number  and  46.19  per  cent  of  the  total  value  of  front  brick.  In 
1906  California  was  fourth  in  valiie  of  product,  reporting  brick  valued 
at  $501,746;  in  1907  Indiana  was  fourth,  witli  a  product  valued  at 
$437,796.  The  average  price  per  thousand  ranged  from  $8.12  in 
Micliifran  to  $37.13  in  Massachusetts,  with  an  average  for  the  whole 
country  of  $12.51.  In  1906  the  average  ranged  from  $9.23  in 
Kentucky  to  $27.66  in  Washington,  with  a  eenenQ  average  of  $12.79. 
In  1907  this  product  was  5.69  p«  r  .mt  of  the  value  of  the  brick  and 
file  products  and  4.61  per  cent  of  lh(*  vahie  of  all  tlu^  clay  products. 
In  1906  these  percentages  were  6.09  and  4.90,  respectively. 

The  drain-tile  industry  continues  to  be  one  of  growing  iiu{)ortance, 
the  total  vfthie  of  this  product  in  1907  being  $6,864,162.  which  is  an 
increase  f  ^320,873,  or  4.90  per  cent,  over  1906.  Of  tnis  total,  the 
States  of  Illinois,  Indiana,  Iowa,  MiclnL^aTi,  and  Ohio  ro|)(»rtc(I  drain 
tile  marketed  to  the  value  of  S6,203,!)2'.>j  or  <I0.3S  per  cent  of  the  total. 
Iowa  is  the  leading  State.  Indiana  and  Iowa  are  the  only  ones  of 
these  leading  States  that  show  increases.  Drain  tile  was  5.33  per 
cent  of  the  brick  and  tile  products  and  4.32  per  cent  of  all  clay  prod*- 
ucts  in  1907;  in  1906  the  percentages  were,  respectively,  5.05  and  4.07. 

Sewer  ]>jf>e  is  another  Any  pi  iKhn  t,  whose  pro<^ress  was  not  stopped 
even  by  linaiicial  disturhaii<  i*s.  The  value  of  this  product  in  1907 
was  $11,482,845  as  compared  with  $11,114^967  in  I'JOO,  a  ^ain  of 
$367,878,  or  3.31  per  cent.  It  is  produced  in  25  States,  but  in  only 
8  were  there  a  sufficient  number  of  producers  to  enable  the  publica- 
tion of  State  totals  without  revealing  individual  returns.  Or  these  S 
States,  Ohio  is  the  leader,  reporting  sewer  pipe  marketed  in  1907  to 
the  value  of  $3,792,352  aii  compared  with  $3,987,360  in  190G,  a  loss 
of  $195,008,  or  4.89  per  cent.  Missouri  was  the  second  largest  pro- 
ducer, reporting  sales  valued  at  $1 .332,080,  a  gain  over  the  report  for 
190f;.  nnd  Calif<>mia  was  the  thinl.  displacing  Pennsvlvania.  These 
three  States  produced  considerably  ()V(>r  one-half  of  the  output  of  the 
entire  country.  Sewer  pipe  was  8.92  per  cent  of  the  brick  anti  tile 
products,  and  7.22  of  all  clav  products  in  1907;  and  8.58  per  cent 
and  6.90  per  cent,  respectivcfy,  in  1906. 

Architectural  terra  cotta  may  be  called  one  of  the  hitjhcst  fjradcs 
of  wares  classed  in  tliis  report  as  brick  and  tile.  Certainly  it  requires 
the  highest  kind  of  technical  skill  in  its  manufacture;  consequently 
its  manufacture  may  be  looked  for  in  but  few  States.  For  1907  it  was 
reported  from  14  States,  but  in  only  5  can  the  totals  be  given  without 
disclosing  individual  returns.  In  1906  State  totals  in  only  4  cases 
could  be  given,  and  nearly  one-half  of  tho  tntal  had  to  be  concealed 
in  "Other  States. "  The  totaljt>ro<luct  also  uui"eji.sed  in  value  in  1907 
over  1906  about  5  per  cent,  llie  largest  producing  State  is  New  Jer- 
sey, which  reported  ware  valued  at  $1,722,067,  or  28.57  per  cent  of 
the  total;  in  1906  this  State  report^nl  a  product  valued  at  $1 ,682,022, 
or  29.31  per  cent  of  the  total  for  the  country.  This  prntluct  consti- 
tuted 4.68  per  cent  of  the  brick  and  tile  products  and  3.7*.)  per  cent 
of  all  clay  products  in  1907;  in  1906,  these  percentages  were  respec- 
tively 4.43  and  3.57.  Illinois  is  one  of  the  leading  States  in  the  pro- 
duction of  this  ware^  but  owing  to  there  being  less  than  three  pro- 
ducers in  the  State,  it  is  impossible  to  r^ivo  a  total. 

Fireproofint:  i«?  of  a  lower  grade  than  ai(  hitcctural  t<?rra  cotta,  and 
was  reportc^d  from  16  States;  the  total  from  only  7  can  be  given  with- 
out disclosing  individual  retums.  Of  these  7,  New  Jersey  was  the 
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largest  producer  in  1907,  reporting  a  product  valued  at  $1,039,808, 
or  32.88  per  cent  of  the  total  for  the  country;  in  1906  this  State's 

Sroduct  was  valued  at  $1,399,233,  or  38.31  per  cent  of  ihv  totaL 
>hio  was  second  in  both  years,  reporting  21.87  per  mit  of  the  pro- 
duct in  1907.  illinois,  (bird,  and  Indiana,  fourtli,  inainlaun d  Incir 
respective  places  in  190t>  and  1907.  The  value  of  iireproolmg  m  1907 
was  2.46  per  cent  of  a]l  brick  and  tile  product  and  1.99  per  cent  of  all 
clay  products;  in  1906  these  percentages  were  2.82  and  2.27  respeo- 
tivoly. 

ilollow  building  tile  or  block,  although  not  used  voiy  extensively 
in  any  Stat<^,  the  largest  State  product  being  valued  at  only  $314,545, 
appears  to  be  used  in  a  large  number  of  States,  25  reporting  it  for 
1907.  The  value  of  the  product  increased  from  $934,357  in  1906  to 
$1,088,165  in  1907.  a  n:ain  of  16.46  per  ront.  Ohio  is  by  far  the 
lai^est  producer,  reporting  waro  vahiffl  at  S:>14,")45,  or  28.91  per 
cent  of  the  total;  in  1906,  this  State  reported  39.15  per  cent  of  the 
total.  Iowa  was  second  and  New  Jersey  third  in  value  of  this  pro- 
duct in  1907;  in  1006  Iowa  was  second  and  Indiana  third. 

Tilo,  not  drain,  embraces  qnito  a  number  of  products,  such  as  roof- 
ing tile,  lloor,  wall  and  art  tile.    Those  prorhicts  arc  uscil  in  high-class 
'    structures,  and  with  a  decrease  in  these  buildings,  a  decline  in  these 

groducts  may  be  expected.  Tile  not  drain  was  reported  from  17 
tates  in  1907,  as  against  19  in  1906,  but  in  only  S  States  are  there  a 
8uffi(  icnt  number  of  producers  to  permit  the  publication  of  totals. 
Ohio  is  the  leadini:  producer,  reporting  a  product  valned  at  $\  ,5S6,174, 
or  over  one-third  ui  the  total ;  and  New  Jersey  was  second,  reporting 
a  product  valued  at  $1,050,085.  These  relative  ranks  were  main- 
tained in  1906  and  1905.  Tne  value  of  the  tile  product  was  3.53  per 
cent  of  the  brick  and  tile  products  In  1907  and  2.86  per  cent  of  all 
clav  products;  in  1906,  these  percentages  were,  respectiyely,  3.58 
and  2.88. 

Stove  lining  was  reported  from  12  States  in  1907  and  from  13  in 
1906.  Owing,  however,  to  the  small  number  of  producers  in  many 
of  these  States,  it  is  pofflible  to  give  totals  for  only  5.  Of  these,  Ma.s- 
sachusetts  was  the  principal  prodnc(>r,  with  an  output  valued  at 
$206,042;  Pennsylvania  was  second,  repnitirifi  a  product  valued  at 
$179,218.  In  1900  these  relative  positions  were  reversed.  Massa- 
chusetts showed  an  increase  in  1907  and  Pennsylvania  a  decrease. 
New  York  was  third  in  both  years. 

Fire  brick  is  one  of  the  moM  important  branchi's  of  the  clav-workinpj 
industries.  It  is  widely  spread,  fire  brick  being  report<?d  from  88 
States.  The  figures  given  in  this  report  for  quantity  I'epresent  the 
product  reduced  to  the  equivalent  or  the  standard  9-inch  fire  brick. 
The  quantity  so  reported  for  1907  was  783,017,000  brick,  valued  at 
$14.0ir,,ni.-,*  or  !^19.09  per  thousand,  compared  \\ith  770,839,000, 
valued  at  S14,2(Hi,868,  or  ^18.43  per  thonsand  in  19UG.    This  was  a 

fain  of  12,178,000  hie  brick^  or  1.58  per  cent  in  ^[uautity,  and  of 
739,177,  or  5.20  per  cent  m  value.  Pennsylvama  is  by  far  the 
largest  producer,  reporting  369,956,000  fire  brick,  valued  at  16,907 ,904, 
or  $18.67  per  thousand;  for  1900  this  State  reported  374,857,000  fire 
brick,  vabied  at  $6,8.54,640,  or  SIS. 20  per  thousand,  a  loss  in  IDOT  of 
4,iK)l,000  brick  in  quantitv  but  a  gain  of  .Sr>3,264  in  value.  Tcnnsvl- 
vania  alone,  in  1907,  produced  47.25  per  cent  of  the  fire  brick  of  the 
whole  country  and  46.22  per  cent  of  the  total  value.  Ohio  was  sec- 
ond in  both  years,  reporting  106,197,000  fire  brick  in  1907,  valued  at 
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$1,668,728,  or  $15.42  per  thousand,  against  109,675,000  fire  brick  in 
1906,  vahifd  at  ?1 .670,0^0,  or  9.\-y'2:i  per  thousanfl=-ft  Hinnll  loss  in 
1907  in  botii  quantity  and  value,  liiougli  the  average  price  per  thou- 
sand in  1907  was  slightly  liigher  than  that  for  1906.  Missouri  was 
third  in  1906  and  1007,  reporting  increasea  in  both  quantity  and 
value.  Kentucky  was  fourtn  in  quantity  in  1907  and  fifth  in  value, 
and  New  Jersey  was  lifth  in  qiiariiit y  tuul  fourth  in  value.  The  other 
States  were  comparatively  small  produeei*s,  New  York  reporting  the 
product  i>f  next  largest  value,  $538,721,  though  the  quantity  was 
smalt,  13,769,000  fire  brick,  the  average  value  per  thousand  being 
very  high,  $39.13.  The  range  iu  average  value  per  thousand  was 
from  $10.13  in  Indiana  to  $40.74  in  Oregon,  with  a  general  avernfre  of 
$19.01).  As  in  other  varieties  of  brick,  these  rxtt ernes  ai-e  in  States 
of  small  importance  as  Droducers.  Fire  brick  composed  in  1907  11.60 
per  cent  of  the  value  cf  the  brick  and  tile  products  and  9.40  per  cent 
of  all  clav  products;  in  1906  these  percentages  were,  respectively, 
10.96  amf  8.S2. 

Ohio  is  tlie  leading  State  in  the  clay- working  industries  as  a  whole, 
but  when  the  coarser  products  are  coiisiilered — brick  and  tile  of  this 
classification — Pennsylvania  is  the  leading  State,  its  output  being 
valued  in  1907  at  $18,981,743,  or  14.74  per  cent  of  all  brick  and  tile 
products,  and  in  1906  at  $19,363,794,  or  14.94  per  cent  of  the  total— 
a  in  1907  of  $382,051,  or  1.97  percent.  Ohio  ranked  second, 
with  products  valued  at  $16,807,631,  or  13.05  per  cent  of  the  total 
brick  and  tils  products;  in  1906  Ohio's  brick  and  tile  products  were 
valued  at  $17,023,806,  or  13.14  per  cent  of  the  total — a  decrease  of 
$216,175,  or  1.27  per  cent.  Ilhnois  was  tliird  in  1907,  displacing 
New  York,  which  became  fourth.  The  prorhu-t  roportefl  from  Illinois 
in  1907  was  valued  al  $12,216,323,  or  9.48  per  cent  of  the  total,  as 
compared  with  $11,651,278,  or  8.99  per  cent  of  tlie  total,  a  gain  of 
$566,045,  or  4.85  per  cent.  The  product  reported  from  New  York  in 
1907  was  valued  at  $9,838,376,  or  7.54  per  cent  of  the  total ;  m  1906  the 
profhjct  of  this  State  was  valued  at  Sr2,0OS,2r)0.  or  9.27  \)er  cent  of 
the  whole — a  decretuse  of  $2.1f)9.8S4,  or  18.07  per  cent.  New  Jersey 
was  hftli  in  both  years,  reporting  7  per  cent  of  the  total  brick  and  tile 
products  in  1907,  ana  7.78  per  cent  in  1906.  Her  products  were 
valued  respectively  in  1907  and  1906  at  $9,019,834  and  $10,079,611. 
There  were  no  other  ehanjres  in  1007  in  relative  rank  of  States  until 
tentli  |)lace  in  reuchct!.  wlieu  Geor«iia  displaced  Kansas.  Te.\as  rose 
from  liftccnth  place  m  lUUti  to  twelfth  in  1907,  and  Kansas  fell  Sunn 
tenth  in  1906  to  thirteenth  in  1907.  Colorado  which  was  seventeenth 
in  1906  became  fourteenth  in  1907.  Washington  rose  from  twenty- 
second  in  1906  t(.  fifteenth  in  1907. 

In  19()f)  there  were  7  States  contributing  over  $5,000,000  ea<  h:  in 
1907  there  were  8  States — Pcimsylvauia,  Oliio,  Illinois,  New  York, 
New  Jersey,  Missouri,  Indiana,  and  California,  and  the  total  output  of 
these  States  was  $85,316,260,  or  66.24  per  cent  of  the  total  value  of  the 
brick  and  tile  products. 

UUDSON  KIVER  REGION. 

The  Hudson  Kiver  district  has  been  for  years  the  lai^st  brick- 
making  center  in  this  country^,  and  probably  in  the  world.  Ten  conn- 
ties  are  iticluded  in  this  region,  9  in  New  York  and  1  in  New  Jersey. 
As  the  market  for  the  product  of  this  region  is  New  York  City  and  its 
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environs,  the  brick  business  ntiturally  follows  the  course  of  ]>iiiknn<:  in 
the  nictropoli.s.  The  building  operations  of  Greater  New  York  in  1905, 
when  buildings  were  erected  at  a  cost  of  over  $2 50 ,000 ,000 ^  naturally 
caused,  a  ^reat  demand  for  the  producte  of  the  Hudson  River  brick- 
yards. ^\  it  i  I  this  great  demand,  the  prices  rose  correspondingly  until 
the  price  of  common  brick  of  this  region  was  nearly  doubled,  and  the 
output,  as  compared  with  only  a  few  ypars  previous,  was  more  than  50 
per  cent  greater  and  the  value  nearly  two  and  one-half  times  as  great. 
The  3rear  1906  showed  a  falling  off  in  both  product  and  price  of  nrick 
in  tms  region,  and  1907  showed  a  still  further  decrease,  the  fimires 
bein<:  approximately  th(^  same  as  those  of  1904.  The  cause  in  Doth 
years  was  the  fHllin<^  ofV  in  building  in  Greater  New  York. 

The  total  number  of  brick  marketed  from  these  10  counties  by  132 
firms  m  1907  was  1,064,892,000,  valued  at  $5,515,585,  or  $5.18  per 
thousand,  as  compared  with  1,274,372,000,  valued  at  $7,672,639,  or 
$6.02perthou8andin  1906,  a  decrease  of  209,480,000  ])ri(  k,or  10.44  per 
cent  m  ciuantity,  and  of  $2,157,054,  or  28.11  per  cent  in  the  value. 
Compared  with  1904,  the  year  before  the  extraordinary  increase  in 

Production  of  this  region,  the  marketed  product  of  1907  was  greater 
7  77,248,000  brick,  though  the  value  of  the  product  was  $294,529,  or 
5.07  per  cent  less  than  that  of  1904,  tiie  average  price  per  thousand 
bemg  $5.8S  in  1904  and  $5.18  in  1907. 

New  York's  portion  of  tliis  re<^ion  contributed  about  95  per  cent  of 
both  quantity  and  value.  This  product  of  1,012,513,000  common 
brick,  which  was  a  decrease  of  185,887,000,  or  15.51  per  cent,  from  1906 
constituted  76.74  per  cent  of  New  York's  total  output  of  common 
brick,  and  was  <xreator  than  the  common  brick  output  of  any  other 
State  ex(('j)t  Illinois,  alliiou^ii  Pemisylvania  nearly  approached  it 
with  980,102,000  brick.  The  value  of  New  Y'ork's  portion  of  the 
product  of  this  region  was  $5,241,237,  a  decrease  of  $1,986,804,  or 
27.49  per  cent,  from  1906.  Tliis  value  was  exceeded  in  1907  oy  both 
Illinois  and  Pemisylvania.  In  1906  New  Y'ork's  portion  exceeded  by 
$641,0{)7  the  value  of  Pennsylvania's  product  of  common  brick,  that 
State  being  next  to  ^^ew  York  the  largest  producer  of  that  variety  of 
brick.  In  1906  tiie  value  of  clay  prcxlucts  in  only  5  States  exceeded 
the  value  of  the  product  of  New  \  ork's  portion  of  this  region,  but  in 
1907  this  value  was  exceeded  1)y  S  States. 

Of  the  counties  included  ui  thisrc^Mon,  Ulster  had  the  larj^est  jiroduct 
in  1907,  235,5J>4,000  brick;  Kockland  was  second  with  2;i:i,562,000 
brick;  in  value  of  product,  however,  Rockland  was  first,  reporting 
$1,272,455,  or  $5.45  per  thousand,  compared  with  Ulster's  $1,217,613, 
or  $5.17  per  thousand.  In  1906  Rockland  was  first  with  287,538,000 
brick,  valued  at  S1..S23,.S71,  and  Ulster  second  with  261 ,970,000  brick, 
valued  at  $1,391,013.  Oranije  and  Dutchess  counties  maintainecl 
their  respective  places  in  production,  tliird  and  fourth,  the  former 
reporting  148,103,000  brick  and  the  latter  135,469,000  brick  in  1907,  as 
compared  with  182,103,000  brick  and  154,456,000  brick,  respectively, 
in  190(3. 

The  avcraj^'e  value  per  thousand  for  the  whole  repon  was  $5.18  in 
1907,  $6.02  in  lOOO,  and  $6.99  ui  1905.  In  New  York's  portion  in 
1907  the  avera^a'  |)rice  ran^^  from  $5.55  per  thousand  in  Westchester 
County  to  $4.M  inOdumbia.  with  a  general  average  of  $5.18  in  1907. 
In  1906  the  average  for  the  whole  New  York  region  was  $6.03  and  in 
1905  it  was  $7. 
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The  conditions  in  Bergen  County,  \. ,}.,  were  similar  to  tliosc  in  the 
New  York  portion  of  the  rejLrioii.  and  the  product  showed  a  lar»;e  loss, 
decliuing  from  75,972,0UU  bnck  m  1906  to  52,379,000  brick  in  1907,  a 
loss  in  quantity  of  23,593,000  brick,  or  31.05  per  cent,  and  in  Talnd  of 
$170,250,  or  38.29  per  cent.  The  average  pnce  per  thousand  in  New 
Jersey  was  slightly  above  the  general  average  in  1907  and  below  it 
in  1906. 

The  number  of  firms  reporting  al«o  decreased  from  135  in  1906  to 
132  in  1907;  of  this  loss  2  firms  were  in  New  Jersey  and  1  in  New 
York.   The  lar^t  number  of  fums  that  have  reported  from  this 
region  was  135  in  1906.    This  number  was  due  no  doubt  to  the  at- 
'tractiTe  prices  received  for  brick  during  1905. 


Proditelion    eimmon  tridb  tn  the  Hudmm  River  dutritlfrom  Cohoe$  to  New  York  CSi^ 

in  1906  and  1907,  by  tountiee. 


IWli.                      1  IW7. 

Kuin- 
b«rof 

firms 
report- 
ing. 

Quantity 
(ttiou« 
■snds). 

Avf>r- 

price 
ner 
tnou- 
sand. 

Num- 
lier  of 
firms 
report- 
ing. 

Quantity 
(thou-' 
Hands). 

Avar- 
pi^ 

tKu- 
sand. 

Qftsfiif  

Ow*iw  .................. 

13 
6 

Iti 
« 

10 
7 

3a 

— » 

72,036 

79,S0O 
154,466 

61,467 
18^108 

HMO 
387,838 
261,970 

78,830 

888,860 
883,607 
370,131 
1,130.083 

143, 
1,823,371 
1,381,1)13 
481.444 

8&2S 

6^78 
&73 

6.02 
6.21 
5.77 
6.34 
&31 
6L68 

U 
6 
16 

6 
10 
7 

25 
9 

02,685 

83,997 
135,409 

40.389 
148,103 

17,l»l 
233,562 
335,584 

56,303 

3306,316 

378,676 
727,313 
191,676 
740,372 
95,236 
1,272,455 
1,217,613 
811,688 

8488 
488 

&87 
478 

5.00 
.5.39 
5.45 
5k  17 
8.58 

Tuui  for  Kav 
York  

m 

13 

1,198,400 

n,m 

1 

7,238,041  1  6.03 
'  444,«8|  8.86 

133 
10 

1,013,518 
82,878 

5,M1,237 
97«,848 

5.18 
6. 84 

136 

1,274.873 

7,873,630 

8.C8 

132 

1,064,883 

8,518,08 

8.18 

POTTBRT. 

INTRODUCTION. 

The  pottery  industry  of  the  United  States  seems  to  have  suffered 

to  a  larger  extern  fr<uu  the  financial  depression  of  1907  than  did  (he 
other  hranclies  of  the  <'ln  y-\vorkin<;  iiKhi.stric.s,  as  isshown  by  the  figures 
hereinafter  givpii.  The  total  value  of  the  potten  products  or  the 
country  as  reported  to  tiiis  ofiie^,  was  $30,143,474  as  compared  with 
$31,440,884,  a  demase  of  $1,297,410,  or  4.13  per  cent;  in  1906  the 
increase  over  1906  was  $3,521,990,  or  12.62  per  cent.  Compared 
with  190.^),  however,  the  1907  figures  are  much  larger,  $2,224,580, 
or  7.97  per  cent.  Tlie  value  of  the  potter\-  products  of  1907  is  more 
than  twice  as  great  as  it  was  in  1898 — $14,589,224;  so  it  in  oidy  by 
comparison  with  1906  that  1907  was  small.  The  imports  of  pottery 
showed  the  small  increase  in  1907  over  1906,  $354,510.  or  2.68  per 
cent,  compared  with  the  increase  in  1906  over  1905  of  $1,255,040, 
or  10.48  per  rent.  At  present  the  domestic  produrtion  nearly 
three-fourtlis  of  the  consumption.  Its  proportion  to  eonsuni})tion 
declined  slightly  in  1907,  but  its  trend  m  previous  years  has  been 
steadily  upward,  and  no  doubt  it  will  continue  to  increa.se  until 
eventually  the  domestic  potter  will  supply  the  demand  for  the  higher 
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grades  of  his  wares  just  as  lie  now  supplies  the  lower  grades.  The 
general  tendency  in  quality  of  ware  of  the  domestic  pottery  is  un- 
aoabiedl3r  upward,  and  tlie  faot  Uutt  there  was  a  marked  adTanoe 
made  during  1 907  in  the  production  of  a  distinctiTely  Amerioan  ofaina 
auffurs  well  for  the  future  of  the  industry.  The  potters,  some  of  them 
at  least,  seem  to  be  makin<r  every  effort  to  remove  the  stipna  that  has 
rested  on  "American  pottery."  That  they  can  and  will  do  this  no 
one  doubts,  and  it  is  only  a  question  of  time  when  our  wares  of 
highest  ^rade  wiU  be  sou^t  by  the  diBcriminating  puichaser  as  are 
thud  foreign  wares  to-day. 

PRODUCTION. 

In  the  following  tables  will  be  found  statistics  of  the  production 
of  potter}^  in  the  United  States  in  1906  and  1907,  the  former  year 
being  given  for  comparative  purposes: 


Rank 

of 
Steta. 


ao 
as 

14 

iS 

18 


» 

6 

7 
IS 

11 
27 

8 
B 
17 

24 

15 


2 
4 
26 
1 

3 

21 
10 
13 
28 

10 
6 
25 


Alabama  

Arkanaaa  

CftUfornJa  

Comwetieat  

Dlatriet  of  CotamiUA . 

Florida  

Oeoi 


Iow». 

Kanaaa  

Kentucky  

Louisiana  

Maine  

Marylftiid  

Massai-buMttS... 

Mlflii^-iin  

MliLIIt'Snta  

Mis^^issi(.pl  

NiisM'nri...  

M(irit:iii(i  

Xfu  lljinipshlrB. 
Nt'w  Ii'rst'v  

Nort  li  ( ';iroliua.. 

OJliM  

t)n'^'iiii   

Peiinsylvitnia... 
South  Curolina. . 

TennoiiBee  

Tf.xaa  

Utah  

Virginia  

Washington  

West  Vrrginia . . . 

Wisconsin  

Other  States  ft  . , 
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fllBU. 


25 

a 
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17 
2S 
18 
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11 

3 


Red 
earthen- 
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t2,620 
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37,781 
9,077 
41,544 

6,345 
37,643 

6,660 
10,100 


Stoneware 
and  yellow 
and  Rock- 


r.r.  warp, 
w}iit«  f;ran- 
ItH,  semi- 
powlain 
ware,  and 
aetnlTltre- 
oas  poics- 


36,637 

(") 


10 

'il 


H 
11 


57 
26 
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12, 7:0 
171,160 
4.1,  .510 

2,004 
4.429 

(") 


135,376 

^,190 

26,2fi6 


06.774 

140,572 


210 


4<> 
s 
II 

21 
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4 

13 
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Total  

Pmt  «uit  of  pottery  products  

Per  <Mot  of  total  day  products  i. 

Number  of  flmu  reporting  each  variety 


«640 


22,068 
34,034 

713 

20«i,  2.T.S 

(^') 
It;").  073 

11.701 

("I 

10,040 
2, 100 


{") 

17,307 
(i5.071 


1353,000 


54,725  I 
70, 131 
11,057 

i..'>Hi,7a 

(') 

.11.'.  l.VI 
i.i,5t:>. 

163,000 
98,  TM) 


1,486,M6 
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China, 
bonecbioft 
Delft,  and 
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I 


5,500 


11.470 

29, 267 


009.262 
2.80 
.66 
186 


36,060 
23,200 


521,434 


4,198,884 
13.34 
2.60 
255 


1,047,770 


736,049 


8.78 
77 


alndudiHl  In  "Other  States." 

klnchides  all  products  madn  hv  lens  ttuu  tluee  produoei 
States  "  is  dlstrltmted  among  the  SUtes  to  irtlleh  It  uloilBiu 
•lodndM  fgurtMii  Anns  not  dUtiibuted. 


tl,U05,U!>t> 
.  087,8^7 


(«) 
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68,878 
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TlM  total  of  "Other 


Digitized  by  Google 


CLAT-WOBKINO  INDUSTBIBS. 


5S1 


FokM    pottery  jnvAuto  m        5y  iwrutiet  q^]^^ 


Rank 

of 
SUte. 

ao 

23 
14 

18 
12 


22 

i 

16 

II 

27 

8 
9 
17 

24 

15 


I 

SI 

10 
18 


19 
5 
36 


SUtflL 


a...i».»  '  Ponselain  ' 
*5l*!^  elflctrloa 
'  «uppUe«i 


(•) 


S435.000 


Alabama  

ArkanMui  

ruliforniji   

("olnrailo  

t'onrifet  icut  

DiKtrirt  Of  CohnDbto. 

Florida  

Ocoiflte.  

Illln^V.  

IixlUiu.  

Iowa  ,  

Kanaaa  

Kentucky  

LoiiinlanH  '  

Mahi*»    '  

Marvlanl.,   

Mas>uii  hii,s<  i  Is    

MirhiKan  

MInn<**totH  

MIsslsvippI  

MiH»oun  

MontAiia  

New  HampBbire  

NrrJmwy   3,742.045 

NevYork  i  (») 

North  CftToUm  

Ohio   285,000 

Owgon  

PMUisylvanU.  1  18B,£00 

Soath  CaroUna  '  

Tei 

Trxns. 


(») 


•!,«» 

18,447 
11,740 
20,000 


36,876 


s,aao 


«78S,«4(I 
603,880 


1,100,079 


iSsloao 

46,944 


Utah  

Virginia  

Waahinrton. . . 
West  Vlrfflnla. 

Wl!*con«ln  

Other  States  <<. 


1,021,030 
'  897,903 

"'a6,'66d 


'02^705 


<!>) 


.    nxi 


Total  I  6,098,310 

r(>r<".  nt  i  f  pnticrv  products  i  16.21 

Per  cent  of  total  clay  pnxliicta  I  3. 17 

Number  of  flmie  teportlngeach  variety!  35 


9.  m           7. 83 
1.76  1.53 
35   


4,(iii<' 
7.«jOO 


S37,99($ 
10, SOU 
96,  .507 
47,  OS 

133,444 

r.! 

20,257 
982,903 
933, (iU3 

58,000 

("») 

167,209 

( <■ ) 
.iT.i, 
-'77.a.i4 

51,110 

(0 

19,311 
69,500 

B 

7,882,668 
1,868,347 
11,770 
13,990,360 

(«) 
3,410,817 
35,300 
314,7«8 
108,635 
3,100 
(') 

41,560 
5N8.666 
12,170 


I. 


HJ(I.  CIO 
19.53 


0. 12 
.(Jfi 
.31 
.  15 
.42 


.  07 
3  13 
•2.  97 

.19 


.53 


1.  19 
.88 
.16 


-Ort 
.22 


23.  lt( 
&94 
.04 
44.60 


7.07 
.08 
.OS 
.36 
.01 


.13 
&06 
.04 

1  S7 

1UU.O0 


.1 


a  Including  art  .iri'l  ohpmloMl  pottfn.  Irrml  toiistfrs.  ornquello  porwlaln,  tninx  <  .  Ilttmpshlif  pottery, 
handmade  tik',  hariKiriff  tiaski-ts,  JanilriK  n's  and  pedeKtals,  IVwahu  ixttt»'ry,  pins,  otTltti, and  spurs 
for  potters'  usr-;  porr-"'!  iln  dfxirknolis,  Hhuttl<'  t'vos,  thrpa«J  ptildes  and  filter  tuU-s,  poroelain hardware 
trimmings,  porn<>lain-lincd  cookliiK  ^vHn^  porr<>fain  tectli.  .'^t'  Ois.  and  iiiontti  rirjf;^:  StOTe QTOOln,  TBOO 
pottery,  tohucx^u  ptw^ii,  toy  umrblvs,  turpentint?  cups,  umbtvUa  stands,  and  vuM?a. 

» Includod  In  'Other  States." 

« Included  In  «  ($587,820). 

4  Includes  all  pro<liict«  made  by  Ism  than  three  prodooen  In  on*  State.  Tbo  total  Of  "  Otbor  States" 
Is  distributed  amon»  tho  States  to  which  It  belongs. 

•  Made  up  of  Bute  totals  of  Uistrlotof  Columhlar  Florida,  Kansas,  Ulnnssota,  Ifontaaaf  NewHaini»> 
shin.  Ongon,  aad  Virginia. 
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Value  of  pottery  products  in  1907,  by  varieties  of  products,  by  States. 
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Peroent  of  total  day  products  
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alncludfyl  in  "  Otlu-r  States. " 

<>  I rH-ludt'.'4  nil  i<r>><l  )<i  s  iiia<l('  by  Ir-ss  t  liitn  tlim-prodlimninOMStata. 
la  distributed  among  the  States  to  which  it  belongs. 
I  flftoen  nna»  not  diatitbuted. 


Tbttotalof  "Other  Stataa'* 
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Value  <^  potUry  produtia  in  J!MJ7,  by  wtrUtut  of  producU,  by  Statu — Continued. 
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art  and  chemical  pottery,  oraqneOe  porcelain. 


QntBhj,  BMxofMn, 


dpottBT 

and  Teoo  pottery,  ii««wti— *u  tfia,  banging  fmaketa,  iacandeacent  mantle  suppUea,  jardlnien*  and  ped- 
e«Ula,jp<na,i«DU,MMlipanlbirDOttBrB'  use;  poflMalii  doorknobs  and  fUt«rmlM,poreel«lnliardirAra 
trinunlngs,  statuPttes,  sIovp  croeki,  tobaooopipfli^  lojmarbtoa,  h'Tr»"t'"**'Tri      qimKi»i%  m^n^m. 

k Included  in  "  Other  Stntas." 
e  Included  in  •  (8504.907). 

'  Includes  all  products  made  by  less  than  throe  praduoen  la  one  8Ut».  Tb*  total  of  **  Other  StstM" 
Is  distributed  among  the  StHt«>s  to  whirh  it  beloiVi' 

<  Made  up  of  State  totals  of  District  of  CoIomUa,  FIOfMa,  Kmmm,  Ifalne,  ICInneoota,  Montana,  New 
Hannwhlre,  Ofogon.  Utali,  and  Vlfglnla. 
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As  ill  former  years,  pottery  products,  except  earthenware  and  stone- 
ware, were  reported  rrom  but  few  States.  White  ware,  or  what  is 
known  as  "general  ware,"  was  produced,  as  in  1906,  in  9  States, 

thonj:^h  it  sooms  possihlo  in  viow  of  the  high  freiplit  rates  and  the 
accessibility  of  suitable  inatcriiil  in  the  Western  States  that  t:«MH'ral 
ware  potteries  may  be  established  in  that  section  of  the  coiuitry 
before  long.  Sanitary  ware  was  reported  from  7  States  and  porcelain 
electrical  supplies  from  0.  Where  there  are  less  than  3  producers  in 
any  State,  the  total  for  that  State  is  not  given.  Tliis  is  done  in 
order  to  prevent  the  disclosing]:  of  individual  returns;  hence  some  of 
these  columns  have  figures  for  only  a  few  States,  the  others,  which 
are  indicated  by  a  footnote,  being  grouped  under  "Other  States." 

Red  earthenware,  the  commonest  of  pottery  products,  bein^^  made 
from  almost  any  red-brick  clay,  was  reported  from  32  States,  Minne- 
sota, wliich  reported  none  in  1906,  entering  this  column  in  1907. 
Massachusetts,  which  was  second  in  value  of  tliis  ware  in  1906,  was 
first  m  1907,  reporting  ware  to  the  value  of  $166,978.  Even  this  was 
a  loss  of  $4,182.  In  1905  this  State  w  as  first,  reporting  ware  valued 
at  $185,074.  Pennsylvania,  wliich  was  third  in  1906,  reporting  ware 
valued  at  $165,073,  was  second  in  1907,  and  Ohio,  which  was  first  in 
1906,  became  third  in  1907.  The  total  value  of  this  w^are  in  1907 
was  $845,465,  as  compared  with  $909,262  in  1906,  a  loss  of  $63,797, 
or  7.02  per  cent.  The  total  value  for  1907  was  greater  by  $64,828,  or 
8.30  per  cent,  than  in  1905,  when  it  wa«  $780,637.  Tliis  product  was 
reported  by  l^r,  pn.diieers  in  ]9U»>  and  by  193  m  1907.  In  1906  it 
con5?tituted  2.89  per  cent  of  all  pottery  products  and  2.80  per  cent  in 
1907. 

Stoneware  and  yellow  and  Rockmgham  wares  were  reported  from  20 
States  in  1907  and  from  30  States  in  1906,  Montana  reporting  a  prod- 

nrt  in  lOOG  and  none  in  1907.  Ohio  wns  the  leaaing  producer, 
reporting  wares  valued  at  $1,()4S,213,  or  'SsM  ner  cent  or  the  whole. 
This  was  an  increase  of  $66,481  over  1906.  Illinois  was  second  and 
Pennsylvania  third  in  both  1906  and  1907.  The  total  value  of  these 
products  was  $4,280,601  in  1907  and  $4,193,884  in  1906,  a  gain  in 
1907  of  $86,717,  or  2.07  j)er  cent.  The  number  of  firms  reporting 
decreased  from  255  in  1906  to  219  in  1907.  In  point  of  value,  these 
wares  are  one  of  the  three  most  important  classes,  being  14.20  per 
cent  of  all  pottery  products  in  1907  and  13.34  in  1906. 

The  wares  embraced  under  the  heading  C.  C.  ware,  white  granite, 
semiporcelain  ware,  and  semivitreous  porcelain  ware  are  the  most 
important  pottery  products  from  a  monetary  standard  produced  in 
this  country,  their  value  being  $13,913,680  in  1907,  as  compared  witii 
$14,152,503  in  1906,  a  decrease  of  $238,823,  or  1.69  per  cent.  In  1905 
these  products  were  valued  at  $13,196,614,  so  that  it  will  be  seen  that 
1907^  while  showing  a  snuill  loss  as  against  1906,  exceeded  the  pro- 
duction of  1005  in  value  by  ^717.01)0,  or  5.1:1  per  cent.  The  wares 
embraced  in  tiiis  coknnn  repre.seul  the  general  household  wares  and 
compose  the  bulk  of  what  is  known  as  "pottery."  Ohio  was  the 
leading  producer,  reporting  material  valued  at  $9,419,960,  or  67.70 
l)er  cent  of  the  whole.  We>t  Virginia  was  second  with  a  value  of 
^^1  'io  1,732,  and  New  Jersey,  w  liieh  was  second  in  11)00.  was  tliird  with 
$1,225,691.  Ohio  and  New  Jersey  each  showed  a  lieerease,  Ohio  from 
$9,735,072,  or  68.79  per  cent  of  the  whole,  and  New  Jersey  from 
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$1,436,246,  or  10.15  per  cent  of  the  whole.  West  Virginia,  on  the 
piher  nana,  showed  an  increase  from  $1,047,770  in  1906  to  $1,651 ,732 
in  1907.  This  increase  was  partly  due  to  tiie  starting  up  during  the 
year  of  the  large  plant  at  Newell,  W.  Va.  Those  wares  composed 
46.16  per  cent  of  trie  pottery  products  in  1007  and  45.01  per  cent  in 
1906;  they  were  reported  by  77  producers  in  1900  and  by  68  in  1907, 
Ohma,  mduding  Done  chma,  delft,  and  l>eneek  ware,  probably  the 
most  interesting  of  all  pottery  products,  showed  a  slight  increase  in 
value  from  $\ .7S7,776  in  1D06  to  $1,930,009  in  1907.  a  jrain  of  §1 42.893, 
or  7.99  per  cent.  As  heretofore,  these  products  are  reported  from 
but  4  States,  for  only  2  of  which  are  totals  given,  owing  to  the  small 
number  of  producers.  New  Jersey  is  the  leading  chma-producing 
State,  reporting  products  valued  at  $1,13"). 8*^5  in  1907,  as  compared 
with  $1,005,986  in  lOnfi.  New  York  also  showed  an  increase  in  these 
produetn.  These  two  States  produce  praeti<aUy  all  of  the  china 
made  in  this  country,  the  oilier  two  States  reporting  these  wares  to 
the  value  of  only  $48,150,  or  2.49  per  cent  of  the  total.  Two  more 
producers  reported  these  wares  for  1907  than  for  1906, 14  in  1906  and 
16  in  1907. 

Sanitary  ware  being  used  almost  exclusively  in  eonstruetion  work, 
showed  a  decline  in  .sympathy  with  the  decrease  in  building  opera- 
tions. The  decrease  m  value  of  this  ware  in  1907,  however,  was 
snuJl,  being  $235,088,  or  4.61  per  cent;  the  value  for  1907  was 
$4,863,222,  against  $5,098,310  for  1906  and  $4,580,145  for  1905.  In 
1907  the  oiit[)iit  was  from  7  States,  New  Jersey  being  by  far  the 
largest  producer  and  reporting  74.35  per  cent  of  the  total.  Indiana 
was  second  and  West  Virginia  third  in  production,  with  decreases  in 
both  States.  This  ware  constituted  16.21  per  cent  of  the  pottery 
products  in  1906  and  16.13  per  cent  in  1907. 

The  proflurts  of  tlie  porcelain  electrical  supply  braneh  of  the  pot- 
tery industry  being,  like  thosse  of  sanitary  ware,  used  in  constmction 
work,  fell  off  in  value  in  1907  as  compared  with  1906  to  tho^extcnt  of 
$224,513.  or  7.91  per  ci  iit.  The  value  of  the  product  in  1907  was 
greater,  nowever,  than  that  for  1905,  a  year  of  great  prosperity. 
In  1 90t'>  this  product  was  9.03  per  cent  of  the  pottery  products  and 
in  1907  it  was  8.67  per  rent. 

Ohio  was  the  leading  pottery-producing  State,  with  wares  valued 
at  $13,533,199,  or  44.90  per  cent  of  the  total.  This  is  a  decrease  of 
$457,100.  or  3.27  per  cent,  from  1906,  when  the  wares  were  valued  at 
SI 3.990.359.  or  44.50  per  r<»nt  of  the  total.  In  1905  the  value  was 
$13  024.071 .  or  46.65  per  cent  of  the  total.  New  Jersey  was  wrond 
in  lajik,  with  wares  valued  at  $6,985,626,  or  23.18  per  cent  of  the 
total;  m  1906  the  value  was  $7,282,058,  or  23.16  per  cent  of  the  total. 
West  Virginia,  passing  both  New  York  and  Pennsylvania,  was  fifth 
in  1906  and  third  in  1907.  and  reported  wares  vahied  at  $2,159,132, 
or  7.16  per  cent  of  tlie  total  in  1907,  and  at  ..')S8,555,  or  5.05  per 
cent  of  the  total,  in  1900— an  increase  in  1907  of  $570,577,  or  35.92 
per  cent.  New  York  was  fourth  in  both  1906  and  1907,  the  value  of 
the  product  in  1907  being  $1,934,498,  a  gain  of  $66,161,  or  3.54  per 
cent.  Peinisvlrania,  which  was  third  in  19()(i.  with  wares  valued  at 
$2.410.S17.  was  liltli  in  1907,  with  wares  valued  at  $l,309,b78,  a  loss 
of  $1,100,939,  or  45.67  per  cent. 
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The  only  other  changes  in  ralataye  rank  worthy  of  note  wer(>  Ct m  - 
gia,  wliich*  rose  from  twenty-second  to  eighteenth:  Iowa,  which  foil 
from  sixteenth  to  twont v-.sccondy  and  MMaisaippi,  which  rose  from 
twenty-fourth  to  twenty-hrst. 

The  number  of  firms  reporting  pottery  sales  fell  from  640  in  1906 
to  509  in  1907.  Ohio  had  the  lar^t  number  of  firms,  reporting  118 
in  1907  and  126  m  1906.  New  Jersov  reported  57  firms  in  1906  and 
65  in  1007;  Pennsylvania,  46  m  190(i  and  40  in  1907:  New  York,  24 
in  1907  and  25  in  1906;  West  Virginia,  13  in  1906  and  12  in  1907. 
Illinois  reported  23  in  1906  and  24  m  1907,  and  Indiana  reported  the 
same,  18,  for  both  years. 

Tub  value  of  the  white  ware,  exchisive  of  sanitary  ware  and  porce- 
lain electrical  supplies,  was  $15,844,349  in  1907,  against  $15,940,279 
in  1906,  a  loss  ot  S95,980,  or  only  0.6  of  1  per  e^nt.  This  total  f(»r 
white  ware  in  1907  is  greater  by  $1,089,005,  or  7.38  per  cent,  than 
the  total  for  1905.  These  products  composed  52.66  ^r  cent  of  the 
potteiy  products  in  1907  and  50.70  per  cent  in  1906;  if  sanitary  ware 
and  porcelrtin  (  Icctrical  supplies  be  added,  most  of  whicli  are  made 
of  high-grade  body,  the  total  value  of  these  productvS  in  1907 
would  be  $23,321,342,  or  77.37  per  cent  of  all  pottery  products. 

TBEMTOKj  N.  J.,  AMD  BAST  UVXBPOOL,  OHIO. 

Although  pottery  products  were  reported  from  37  States,  in  only 

9  were  mgh-grade  general  wuk  s  made,  namely,  Illinois,  Indiana, 
Maryland,  Massachnsctts.  Now  Jersey,  New  York,  Ohio,  Pennsyl- 
vania, and  West  Virginia.  Of  tlicsc.  two — New  Jersey  and  Ohio—  are 
the  leading  pottery -producing  States,  with  a  combined  output  m  1907  of 
68.08  per  cent  of  the  pottery  products  of  the  entire  country.  In  New 
Jersey  93.32  per  cent  of  the  total  of  the  State  was  produced  m  Trenr 
ton;  m  Oliio  the  great  pottery  center  is  East  Liverpool,  but  its  pro- 
portion of  the  State's  total  in  1907  was  much  less  than  that  of  Tren- 
ton, beint^  42.33  per  cent.  In  1906  these  cities  produced,  respectively, 
93.25  and  43.98  per  cent  of  the  State  totals.  As  these  two  cities  may  be 
considered  the  two  leading  pottery  centers  of  the  country,  the  follow- 
ing table  has  been  prepared  showing  the  details  of  production  in  them: 


Value  of  polUry  produd*     TVenton,  N.      and  EaU  lAverpool,  Ohio,  in  1906  and  1907 ^ 
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Cliina,  hone  china,  ddft  and 

bclick  warr  . .   

Sanitary  wan    

778, 5«> 

1.  ia^8R5 
3, 2fi>'>,  025 
744,068 

M7,«ao 

Poroelalo  ekctrical  suppUea... 
lOaodlaDeaitsa  

T..I,il  

Per  cent  vt  total  pott«iy 

1«4,89« 

6,791,428  1  ^mjn  12,M4,l^ 
2LeO         1«L57         It  17 

a^8M,18D 
3183 

8,727.874 

n.00 

1^347, 188 
4a  88 

a  Incliidnig  an  and  cluunical  potti-ry.  atllts,  piiia,  and  spurs  for  potters'  use;  poroelain  tiardware 
titnunlnga;  poioalain  door  and  ttutt«T  knoba,  itemi  aod  if  ngi,  ate 
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Tliis  t?^hlf'  shows  that  these  two  cities  continue  closr  top^ether  in 
value  of  products,  though  the  difference  in  Trenton's  favor  seems  to 


was  SI 83,232.  Trenton  j)ro(luce8  no  yellow  nor  R<)<'kinr;ham  ware 
and  East  Liverpool  no  ciima  nor  sanitary  ware.  1  iie  only  ijnj>ortant 
increase  noted  in  this  table  is  in  the  cnina  from  Trenton  wnieh  in- 
creased $69,899  or  6.56  per  cent. 

These  two  cities  to<::ether  produced  40.63  per  cent  of  the  value  of 
pottery  for  tiie  whole  country  in  VM)7,  Trenton  reporting  21.63  per 
cent  and  East  Liverpool  19  per  cent.  In  1905  the  percentages  were, 
Trenton, 22.10;  East  Liverpool,  21.44;  total,  43.54. 

CONSUMPTION. 


The  pottery  imports  into  the  I'uited  States  in  1907  were  valued  at 
$13,585,612  and  the  production  at  $30,143, 17 1,  a  total  of  $43,729,086. 
After  deducting  the  exports,  domestic  $1,131,641  and  foreign  $36,538 
there  appears  to  have  been  a  net  consumption  of  $42,560,907,  of 
which  tne  domestic  production  was  70.82  per  cent.  In  1006  the 
domestic  production  was  72.26  per  cent  of  the  consumption  and  in 
1905  it  was  71.81  per  cent.  The  highest  proportion  readied  was 
72.91  per  cent  in  1902. 

IMPORTS  AND  EXPORTS. 

The  following  table  shows  the  value  of  imports  of  clay  products 
from  1903  to  1907,  inclusive.  It  will  be  noted  that  the  total  value 
has  increased  everv  year.  The  total  for  1907  was  $13,810,932,  as 
compared  with  $13,406,899  in  1906,  an  increase  of  $404,033,  or  3.01 
per  cent.  The  increase  in  1906  over  1905  was  $1,258,758,  or  10.36 
per  cent. 

Valut  ^ earthenware^  dUna,  brick.  nn<!      imported  and  etUertd/cr  comumption  in  fAe 

UniUd  SUU^:^^,  im-lWT. 


Pottery. 

Brow-n 

and 

commoa 
•tone 
wan.* 

China  Htxl 
I>orcrlAin. 
not  dvco- 
nled. 

<'hiim  and 
porcelain, 
acooiatad. 

Total. 

Brick,  tire 
lirlck.  tili», 
etc. 

Gnnd 
total. 

19M  .... 

K|.1>.'.1 

113.477 

$i.2:m.22:< 
l.:t?J.  I4H 
1.  lA-.-ra 

l.;il2,32ti 
],3I«,W1 

lO.WT.-'VSX 
9.  MB.  144 
10.71". S71 
n,SU,37ti 
12.1M,«44 

$11,227,701 
11.270,241 
ll,97(>.0»i2 
13,231,102 
13.«B6,6ia 

21 R.  170 
172,079 
175,797 

*ll.4'.'..:i*» 

ll,4SH,4ll 
12,14H,141 
13, 40li,H» 

18,«0.«» 

tncliHling  Rockingham  ware. 


Tt  will  he  noted  that  prncf  ically  nil  of  tlic  imports  are  pottery.  In 
1907  pottery  was  98.37  per  cent  and  brirk  and  tile  1.63  por  cent  of 
the  total;  in  1906  these  percentages  were  rt'.spcctiveiy,  98.69  and  1.31. 
Of  the  pottery  imports  99.16  per  cent  was  general  ware  and  0.84  of  1 
per  cent  of  the  lower  grade  wares;  in  190G  these  percentages  were, 
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nspectively,  99.27  and  0.73  of  1  per  cent.   The  total  pottery  imports 
increased  in  1907,  $354,510,  or  2.68  per  cent,  oyer  those  of  1906. 
1906  the  increase  was  SI, 255,040,  or  10.48  per  cent. 

The  folio win<^  tal)le  shows  the  exports  of  clay  products  of  (iuiiiestic 
manufacture  from  the  United  States  from  1903  to  1907,  inclusive. 


JBxpoiit  cf  dag  warn  of  domettic  mamfaeUtre fnm  the  Uniud  StatUf  190S-J907. 


Yeu. 

It  rick. 

Tottery. 

G  riind 

totill 

(value) 

nuildiiiir. 

Quantity  , 
(thou-  Value, 
■audi). 

Fire 
(value). 

Total 
(value). 

Earthen 
and 
Htone 
ware 

(value). 

Clujua 
(value). 

Total 
(value). 

1903  

11>04  

1905  

1906  

1907  

25,012 
34,242 
27,758 

a,9» 

263, S7« 
247,625 

I8»,m 

$37.*..'J>3 
407, ilU 
53«,0O2 
637,441 
631,779 

$4,r(.  277 

8ie,«7i 

$-'>J7,  >'>>f.i 

882,069 
1,003, 9ti(l 
l,0B2,7a» 

I*  1.312 
U4,358 
101,485 
114.481 
10§,911 

S5f«,0t)l 
791, 7.'W 
9JO,6.'>4 
1,118,450 
1.131,641 

ll,(T>S.27S 
1 ,  .179,  124 
1 .  7s;t,  432 

2,ooa,6i6 
1.94,612 

P'rom  this  table  it  will  be  seen  tliat  the  value  of  (he  exports  of  clay 
products  decreased  from  $2,003,510  in  1000  to  SI  , 0  18,612  in  1907— 
a  loss  of  $54,904,  or  2.74  per  cent.  In  1906  the  increase  over  1906 
was  $220,084,  or  12.34  per  cent. 

The  pottery  export^snowedaslight  increase from$i,118,450  in  1896 
to  $1,131,641,  again  of  $13,191,  or  1.18  per  cent,  while  the  brick 
and  tile  exports  decreased  from  ?8S.5,onr)  to  .?81fi,071 ,  a  loss  of  ?ns,()95, 
or  7.69  per  cent.  The  decrease  in  the  hrick  and  tile  products  was 
almost  entirely  in  the  building  brick  exported,  and  the  increase  in  the 
pottery  was  in  the  coarser  products,  the  china  exported  showing  a 
slight  decline  in  value.  The  average  value  per  thousand  of  the  brick 
exported  was  $8.29  in  1907  as  compared  with  $8.92  in  1906  and  with 
$7.71  in  1905. 

9 

CI*AY  PRODUCTS  IN  VARIOUS  STATES. 

The  following  table  gives  the  statistics  of  clay  products  from  1903 
to  1907,  inclusive,  for  the  more  important  chiy-workin^^  States,  and 
will  be  of  interest  to  those  who  desire  to  compare  the  growtli  of  the 
industries  in  these  States  for  several  years.  Owing  to  the  changes  in 
the  elassififiation  of  the  products  in  some  of  the  minor  items,  the 
figures  do  not  always  rej^resent  solely  the  values  of  the  products 
named,  though  the  classification  as  given  in  the  tables  is  the  nearest 
that  can  be  made  without  reconstructing  them  entirely.  The  item 
"Miscellaneou.*^"  under  each  State  inclutlcs  all  products  not  other- 
wise classified,  and  those  which  could  not  be  published  separately 
without  disciosiiig  individual  returns. 
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Clqf  pnduett  qfU»9  UmUdStaUi,  by  8iatm,fram.  1908  to  1907. 

CALIFORNIA. 


int. 

1107. 

217,715.000 
•7.M 

280,886,000 

378,780,000 
tl»M.M8 
I7.0i 

330,430,000 
I8.4U,0« 
$7.6 

(») 

•1. 

Hl&79 

VXW,S37 

1°; 

taoo.3» 

(") 

$17,  VIM 

'  $411.. TSn 
f  !  -H0.  4SS 
St>l,&40 
(«) 

ll.'V.OOO 

1391.813 
$24.  S9 

r>i.5  718 

("  1 

$29,  440 

$.T«<n.«ai> 

tKl.OOf) 
$51,126 
(•) 

11,8^,000 

$302.  «T2 
$2.5.  SI 
«>5I,SWV 
$290,878 

(") 

$27,  S.^ 
$<■«.{,  044 
$215.  m 

$45,651 

tM,m 

18.421.000 
M01,746 
67.24 

$347,806 

(  ^*  ; 

$-S2'.  477 

foH.oeti 

100,023 

12lB2,000 

1383,375 
61.83 
•loO,  lOv 
$374,378 

(«) 

$53,997 

$1.(*<6.916 

$148,050 
8107,46 

$.17,  74«) 

$S3,3fi0 

(") 

8L':i7.  «>44 

$2<»7,VS7 

I.S1',  2.1S 

'  '  '  1 

t'.M.  Ml 

$44<I.,T{2 

12,831,. VU  , 

$.{,624,734 

$3,Hr>5,147 

$4,3(>4,23ti 

$5,740,537 

105 

9  { 

121 
8 

122 
8 

113 
8 

118 
8 

Product. 


Brick; 

:  SBS"";.-.-.-.:: 

AmiugeperM. 


Aywmgt  Tgmt  M  

Front— 

Quantity  

Value  

Av«ng»  per  M   

Fvaej  or  onMUMOtal  .value . 

FlfB  do. .. 

BtovB  lining  do... 

DraintUe  do... 

.9<>Wf»r  pip»>   <lrt 

.\rrhitoctiir.il  tctmOOtUt 

FIrepronfitig  il<». . . 

Til**.  Ill  it  <1raln  do..., 

Pottery: 

EArthenwmnand  «toiMw»re, 

vnliw   , 

Sadit  in,-  ware  value. 

Miscvilu  iKx^iin  do. . . . 

Tot.tl  vnluo  , 


Niitiitipr  of  o]i4Tuting  fmiLs  im- 
port i  tip  

Rank  of  SUte  


CONNSCTICUT  AND  RHODB  ISLAND. 


ObBunon— 

ift».r.'^  Qujintity  

-     ^  \  lllUf  .... 
1         A vpnipp  per  M . 


Qiiantitv 

Va! 


r  alu« ....   

.\vpnigo  per  M  

Jront  - 

Qiiiiiitity  

ValiK'    

AvpnigeperM  

Wmocy  or  omAineiital. value. . 

PIre  do — 

Stove  linjng  do  

Flreproofing  do. 

TUe.  not  drain  do 

ire  and  atonewa  re. 


158,382,000 
$880,089 

$5.62 


(0) 

$14.03 


 valua. 

?aWvaliiB  

Ct  opmUog  flrmt  re- 
rftiomwotkint  and  Bhi^ 


$15.04 

Wl.fiOO 

"I 


$43,360 
811,8110 


81,306^06 


41 

33 


$i,a}'*.'jii4 

$5.56 

(a) 

$14.00 

3,000,000 
$4.'>,  730 
$14.94 

('I  I 

$4.^,500 
(«) 


2n.Hl.{,000  I  212.tl4«,fMiO 
$l,.i2;».220  !     $I..VV1  !»29 
$fi.28  I  $7.07 


(«) 

^7,176 


81,315k  ON 


4$ 

6 


h 

$19.00 

(") 
('•I 

$14.01 
(«•) 
(«) 
(«) 


(«) 
$10.30 

("I 

$16.51 


$379,358 


81,008,828 


6 

SO 


376 


81.747,306 


198,414,000 
81,340,676 
$6.35 

(") 
$34.23 

$15.44 


n, 


48 
31 


a  Included  in  misoeUaneous. 

t>  Stove  lining  included  in  flre  brick  la 

e  Produced  by  Connaotioot  alone. 


5160^M  B  1907,  R  2  81 
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Clay  pnduett  qftke  UmUd  8UiU»,  iy  8tate»,Jrim  190S  to  1907— OoDtinued. 

OBoaoiA. 


rroduot. 


Brink: 

Common— 


ValuB.... 


Ave: 
Vitrifled- 

QuantitT  

Value  

AveiagsperK  

Front- 

Quantity.....  

Value  

Average  per  M  

Fancy  or  omuneotal.  value . 

Fire  do... 

Stove  lining  do... 

Dmintile  do  

Sewer  pipe  do... 

Architectural  terracotta.. do... 

Fi  rep  roofing  do. . . , 

Tile,  not  dratn  do..., 

Fottery: 

Earthenware  and  stoneware, 

value  , 

Yellow    and  Rockingham 
ware  value. , 


MOS. 


257,844,000 


Totkl  vklue  

Ntunber  of  vpmUat  flmM  »»• 

portinc.  

RsnkofBtote  


2,915,000 
125.  748 
$8.  St 
$2. 100 
$7:1,600 

('') 
(") 

$162,068 
tS6,600 
(«) 


1904. 


1906. 


1906. 


2ti9,815,000 
11,374.318 


$21,942 


:?,924.000 
$42,064 
$10.72 

C) 

$28, 100 

('» 
SH.099 

Slti5.0ti8 

(") 

u 


$22,057 


275.841,000 


400 


2,067,000 
$28,679 

naTS 


m,on 


303,286,000 


1. 


9^004,000 


$13.  :m 

$218,000 


108 
IS 


$21,890 


in 


$12,000 
$221,000 


(«) 


1907. 


318,844.000 


1,625,000 
$10,480 
$liDlU 

C) 

$82,301 

(<•) 

$8,0S0 
3244,000 


1,267 
,322 


t?,  119,748 


OS 
IS 


0,400,824 


00 

IS 


B,SU 


$2,40%8S7 


100 
It 


ILUMOIB. 


1,015,641,000 
36,388,589 
I&3I 

999,310.000 
$6,167,166 

lki7 

1,125,024.000 
$6,266,232 

s&co 

1,  la'.Jio.ofK) 

$5,719,90t) 
M.70 

1,4<*4.S<)7,000 
»(i,4»»,777 
•136 

06.566,000 
$1,015,710 

tiao 

121,073,000 
$1,234,703 
tlO.90 

1878,847 
nOLTS 

122,227,000 
31,M6j^476 

126,927,000 
$1,406,821 

oLos 

1874,788 

tlO.93 
312,927 

1333.106 
$892,807 
$532.8.t8 
$1.198, 477 
3335,838 
0283,426 

SI^IOB^OOO 

wLas 

$11,733 

3217,008 
$1,002,463 
$550,344 

C) 

3324,204 
3104,471 

30.447,000 
t3«,354 
311.44 

313.567 
3178,093 
$1,061,852 

$.580, 518 

(") 

3323,560 
(•) 

30,022,000 
3341,208 

ai.s7 

111,088 

3236,082 
$1,052,588 
$587,805 

C) 

3400,171 
<•) 

«a.7S 

&,oos 
ti.08i,m 

3602,487 
^208 

$604,770 

(«) 

$801,946 
(«) 

$889,857 
(•) 

lOBBkSlS 

$168.3^1 

(-•) 

w 

$1S».  2(K 

$1,021, .VH 

$1,744,897 

32,034,077 

$1,774,367 

$11,190,797 

$10,777,447 

$12,361,786 

$12,634,181 

$13,220,489 

a» 

4 

4BS 
4 

480 

6 

400 
8 

417 
4 

Brick: 

Common — 

quantity  

value  

AveiaipporM. 
Vitillled- 

Inantlty  

ruoe  

tparll. 


Qnuitit 
vSw.. 


AvemCB|MrM  

Fancy  or  oroamoiUI.  value 

Draintlhi  do.. 

Sewer  pipe  do.. 

Architectural  torn COtta..do  

Fi  reproofing........  do... 

Tile,  not  dniii..... do... 
Pottenr: 

Ea  rthenwaioaad  stOMWare. 

value........  

YeUow    and  RooUne^am 

ware  value. 

C.  C.  and  white  gKOlto  tfftie, 

value  , 

Semi  vi  t  reoaa  poiMlain  warn, 

value  

 vmlue. 


Total  Talna. 


Number  of  operatlllf  flma  n> 

porting.  , 

RankorBUto  


<i  Included  in  mlacellaiMOaa. 

*  Stove  lining  included  In  fire  brick  In  1903. 

« Included  in  C.  C.  and  white  granite  ware. 
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Clay  products  of  the  United  Stales,  by  Slates, /ram,  1!MS  to  IIH)7 — Coulinutsd. 

INDIANA. 


Product. 


1«M. 


1107. 


Brick: 

C<nnmoii— 

^pMOtitj  


»::v;.::::::::::; 

AvHigB  peril  

Froot— 

«S!S?.v.v;.::::::::::: 

AvwiBBiMn'li  

Ftaey  or  oriMiMnui.valiM. . 

Fins  do  

Stove  lining  do  

Draintile  do  

Bewer  pipe  do,... 

ArcWtnc'turHl  t4smoott«.  dn  

Firepr<MitinR  do  

TUe,  not  drain  d">. 

Potten: 

KarthenwHm    and     ft<>n«>-  ' 

ware   value. . 

C.  C.  w>in»,  wtiiti*  cmniti'. 
iiemip<  irceiain  aiui  >>«tiii- 
vifn>"iis   porwlttin  ware, 

vtUiii-  I 

iituiitMO'  ware  value..; 

 do.. 


Totel  v»h». 


Nuuiljer  of  operating  firms  re- 
porting.   

BankofStat*  


304,800,000 
fl,«B7,lW 

MB,M7 

(«) 

$115,526 

S1,U14,706 
$363,212 

f) 

C") 

1463,083 


till  MO 


$1,252,205 


283,7(17,000 
$1,677,714 

51.880,000 

lsi3,aoo 

tOiOO 

19l 800,000 
8197,800 

(<•) 

$130,216 
C) 
$1,205,717 
$29-4.000 

C) 

$210, HOO 

W 


886,800 


$12.5,000 
$MK2,ft&3 


279,073,000 
81,630,072 
8ft^84 


«.57S,a00 
M74,«00 
•ML  88 


22.812,000 
^31,353 

$10.  « 
$15,521) 
$163,728 

(") 
$1,267,691 
$430,680 

C) 

$:»3,fl85 

(•) 


f74,«8 


$41K>,000 
81,321.4ft2 


86,804,6-2.5 


400 


307,076,000 
81,778.270 
86^79 

48.7»,00O 

tia90 

3&.  080, 000 

ntf.aes 

811.27 
$4,700 

fHD.r.i 

(") 

$1,373,441 
8486,807 

(») 

$323,015 
(•) 


8435.000 
81,636,360 


251.766,000 
81,500,415 
8100 

4ait«i,«Bo 

811.87 

36,800,000 
8437,796 
$11.87 

(") 

$1(U>.373 

$i,437,735 
8487,5:7 

&4,1SI 
(•) 


8400,000 
81,522.015 


$.S,9ir2..V>.rt       $6,4W.573       $7,158,234       86,85K,  124 


441 

419 

302 

6 

8 

7 

IOWA. 


101,323,000 
81,365.120 
17.08 

207.0^1.(100 
$l,44U,7d8 
liflO 

lOT.l'.Vi.fim 
81,366,653 
87.07 

IftK, 871,000 
$1,118^00 

157,filS,O0O 
81,085,383 
86.88 

21. WW.  000 
8232.610 
810163 

19,2;?1,000 
$19l>,528 
8ia88 

i.i,25.i.oai 

8134,802 
8UL17 

16,930,000 
$185,080 
810.88 

21,6'«'>,0(io 
8223,193 

•ia20 

12,815.000 
$135, 849 
$10.60 
(•) 

8075 

(») 
81.028,383 

(•) 

7,W4,000 
$«1,2»H» 
$11.42 

(«) 

5.676,000 
$60,600 

$10.69 

8.S71.000 
$101,795 
$11.  iS 

8,028.000 
$12.00 

(") 

81,^4.134 
(») 



$800 

8880 

8786 

81,509,236 
(») 

81,731,014 
(•) 

82.011,708 

8181,191 
(•) 

863,023 
8188,444 

8181.658 
84,800 

886,050 

ma,  186 

8187,564 

(•) 

868,8fiO 
$118,480 

8168,664 

«m,864 

864,600 
8128,735 

815,382 
8110,000 

83.003,403 

88.480^888  i  83.182,122 

88,400,027 

88.728,785 

aoi 

8 

827 
• 

306 

• 

804 
0 

278 
9 

Brick; 

Common— 

Quantity  

Value  

Average  par  M. 
Vltrifled- 


^uantity. 


Pront — 

Quantity  

ValuH  

Averap»>  per  .H  

Fancy  or  ornamental  .value. . 

Fire  do — 

Stove  lining  do  

Dn':nr  .........da.... 

Saw'cr  piiic  ..........do.... 

IdookortOa  Tahia., 

Tfla,  not  diBln  do. . . . 


stone- 
.valUB.. 
..do... 


Total  vatna. 


Number  of  oparatlng  flma  ia> 


o  Included  la  miwelliuieous. 

58tova  lining  Inolndad  In  flia  brick  In  1908. 
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Clay  yroducU  of  the  UniUd  Staler,  by  StaUjs,/rom  1903  to  1^— Continued. 

KENTUCKY. 


Piodnot. 


Briek: 

ContnoB— 

Quantitv  

Value  

Averago  per  11  

Vltrifled— 

QuBnt!tv  

Valu.^  

Average  jwr  M  

Front— 

Quantity  

Value  

Average  per  M  

Fin-  value. - 

Stdve  lluing  do  

Draintilc  do  

Power  pipe  do  

Ari-lii(>H-ti:ntl  tarimootta. .do  

Kirfi)roii|itig  do. .. , 

Tiio,  iKit  <inUn  do.... 

Pottery : 

Eartheuwarc    tind  st<>ne- 

ware  value.. 

lUaoelUuwotts  do.... 


Total  Tslue. 


Niiml>or  nf  operating  flnns  re- 

purtliiK  

Rank  <^Ute  


Brkk: 

Common— 

t^uiint  ity  

VhIup  

Average  psrM. 
VUrlfled- 

Ouantity  

Value  

^AvmgeparM. 

iti^  


tuMOf  or  onianMntal.YaluB. , 

Fin  do.... 

Stovellnliif  do.... 

DiBlntile  do.... 

Aiehiteotural  torn  cott*.  .do. . . . 

TO*,  not  drain  do... 

Fotwrj: 

Earttaenware  and  stone- 
ware value. 

Yellow    Hnd  RocJclnghani 

wiirr'  value. 

C.  C.  and  white  granite 
semipmrcelain  and  eemi- 
vitreous  porcelain  ware, 

value  

MtoceUanenufi  value. 


Totnl  value. 


UNO. 


lOM. 


1906. 


I38.S00.n00  ' 
|6«8.40Ci 
$5.59  I 

(•) 

$I.V20 

958,799 

S7.83 


13S.fi77.CI00 
$796,074 
t&.74 

(") 
C) 
S14.9I 

2,17S.tK)0 

rio..^:! 

Sti.  44 
S(VSrO,a64 

C) 

936.564 

C) 


147.7(r2,000 
$8ti2.330 
9&.84 

(») 

c) 

in.  27 

ll,5o8.(.«Jt) 
$128, 777 

su.  u 

t7»,OB9 


490 


't286;949 


913U,Ki7 
fl01,«26 


L 


92,190,960 


$157,«>13 
9406,371 


92,087,377 


9197,083 
9198,287 


142, 185,000 
$881,879 
96.30 

(«) 
(•) 
$14.  1.-? 

11, 803,00) 
9100,771 
99.29 


187, 3M> 
(•) 


143.7'.(l.<iiKi 
9B3L*,  4r>li 
96  40 

$14.27 
9Sh,.TtW 

9iaw 


939,718 


*l67,;.'oy 
9911,287 


$iti6,<i21 
fl«7,«l4 


»,  406,380      92,S0B,«8  «,8U,184 


113 
11 


120 
10 


121 
10 


117 
11 


111 

U 


MARYLAND. 


Number  of  operating  finua  re- 
porting.   

lUnkofSute  


147,663,000 
9076,060 
16.08 

ifio.  27Tt.  noo 

$1,048,800 
89.M 

210,440,000 
$1,423,663 
86.» 

204. 238.080 
91,267.771 
8191 

108,768.000 
81.026,923 
8il8 

C) 
90.46 

(a) 

^1^A08 

(•) 

%.» 

(a) 

^"l^OO 

'Lm 

2,728,000 
940, 479 
914.84 

1^,296 

(*) 
ll,SS5 

2,245,000 
$37,537 
916.72 
(•) 

9236,136 

(•) 
92,848 

1.426,000 
924,118 
916.91 

&4,087 
932,880 
94,708 

2,286,000 
931,068 
914.11 

&,080 
832,200 
93,313 

1,S07.000 
919.854 
912.43 

(«) 

9342,313 
831,048 
93,190 

(■) 

818,428 

(•) 

813,449 

(•) 

813,328 
(•) 

1  817,488 

<•) 

1 

$382,500 

$1.M.74». 

$.v.ri.fxii 

$3.V2.00Q 
$104.  WW 

$34.H.MU0 
$214,416 

91. 008.821 

91,872,067 

$2.24»,367 

92,130,630 

91,886,362 

» 
14 

88 

13 

OS 
U 

70 

63 

alnclmlo'l  in  misrf>llHiK'iiii>;. 

*  Store  lining  Included  in  tire  brick  in  1903. 
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Clog  produeU  qf  the  UniUd  ^tatet,  if  8UiU»,Jrom  1909  to  1907— CkmUnued. 

1IA88ACHU8BTT8. 


Product. 


BfMc: 

Oommon— 

Qnuitltjr  

Value  

Avera^perlf. 
Vitrifled- 

Ouaiitity  

valiM  

Avemgsperll. 
Front 


1903. 


190,812,000 
«1, 230. 108 


Quantity. 
Valur. ... 


Averago  iht  .M 
Fancy  or  uriuiinealul.  value. . 

Fin-  do  

Stove  lining  do  

Architt«tural  lorracoita.  .do  

Firpprrxjflng  do  

'lilf,  not  drain  ..do  

Polterj" 

Earthrnware  and  atoneware, 

value  

C.  C.  and  white  granite  ware, 

value  

 value.. 


Total  valiM. 


Number  of  opwsttaK  flnm  re- 
porting  

Rank:  of  State  


S52,4.'>0 
$19.98 

C) 

mo,  235 

(*) 

(<•) 

1108,382 
(•) 

•421,696 


liifM. 


165,435,000 


(■>) 


6,108,085 


85 

12 


U06. 


uob. 


194,  .VM,  000  2O4,2i£2,000 
tl,2M.787  fl,415.8M 


,400 


(") 
(«) 
521.07 

?! 

>) 

Si 

172,000  I 


8103,083 


2,0NO,UOO 
5-'t;<.  97 1 

%\T.\,  \h\ 
181,000 


»8,«60 
010,418 


81,720^066  I  82,080,457 


C) 
522.17 

(«)  * 

S18ii,SI5 
(o) 
(») 

801,804 


8180,870 


1907. 


184,(XJ.'),O0O 


,350 


16  I 


78 

13 


1^172,733 


83 
14 


L7.I3 

(«) 

$71,115 
$206,042 
C) 

^3,220 

$1H4,G71 


82,128,830 


15 


mCHIOAN. 


Brick: 

Common— 
Ouantity 
II  i.y«lne 


ft 


perM. 
Avenge  per  M. 


"  -93S^?;-:::::::::;:; 

▲verHPBPM'M  

Wtamy  or  ornamental .  value. . 

Fire  do.... 

Stf.vp  lining  do  

Druiiitilp  do  

.Sewer  [MIH-  do  

An'liiti-<  t iiriil  terra cotta. .do  

I  iP'pritnfln;:.  lermcotla lunilj«>r, 
and  hollow  building  tUo  or 
blocks  value  . 

Tile,  not  rlrain  

ftrttery; 

K II  rt  li I-  ri  w if  re  ami  .s  t  oi  le  w  u  n • . 

Viltlle.   

MiBi-fliaiiciniv  _  value. . 

'I  </t;ll  '..line 

NuiiiImT  of  iipi' ra;  I  UK  hrm.s  rr- 

portln^  

Rank  of  State  


315, 791,000 
81,251,572 
8&» 

2(B,196,000 

211,568,000 

306w8B2,00O 

300^817,000 
81,181.016 
8&88 

1il3.27 

(«) 

(«) 

$1.1.  2K 

0,113,000 
181,706 

f'.i  ;!: 

6,239,000 
881,814 

$1.1  Lt 

7,911,000 
894,601 

$11.96 

2.225,000 
119,  (mu 
I&64 
(•) 

(") 

$12U,  irjn 
C) 
(«») 

819,138 

1,080,000 
87.600 
8rL94 

(«) 

C) 

(") 

52UK,088 
(•) 

56,995 
5K.05 

1,474,000 
514, 182 
89.61 

(•) 

(") 

«li4,U9t» 
(•) 

3,  »?)<•«,(»(  10 
832.  liti 
18.12 

<") 

(") 

5205,445 
(•) 

(«) 

88,080 

(•) 

H290 

$c,.-wa 

1.  r  t 

1 

542,007 
5249,070 

!«;i.;:!..".lo 

(«) 
5330,086 

$43,610 

t^W,  401 

$1,710,421 

$1,  714,  .jl3 

51,765,707 

5l,M4,477 

51,647, 7b4 

178 

i 

m 

17 

164 

17 

142 
18 

136 
19 

•  Tnduded  In  mlioellaiieous. 

h  stow  Unli«  ineiaded  in  are  brick  In  1903. 
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lONmSOTA. 


I'roduct. 

IINO.      '  1904. 

1906. 

190S. 

1907, 

Brick: 

rommon— 

Vltrifled- 

Frout— 

.  Value  

Fancy  or  oAanental.TaliM.. 

Tim  do 

161,911,000 

91,875 
IBL93 

6,922,000 
178,930 
tll.« 
(•) 

164,154,000 
997ajM7 

^IjlOLOO 

6,566,000 
9113,200 
917.36 

(«) 

• 

106,233,000 
9977,837 
K88 

(«) 
i") 

•454 

6,636,000 
985,300 
912. 86 

165,598,000 
9086,982 
1^96 

(•J 

•a  08 

7,510,000 
998,170 
•0.07 

ir..**,  a'ii ,  000 
91,045,874 
OfclO 

112.00 

C) 

^'il8L98 
•40,088 

Sl^487 

(a) 

915,770 

(•) 

(•) 

£i)^«9 

(a) 

941,779 
£^848 

Potmy: 

EanlMDvmaiidatanewftn, 

Number  of  opaimtiiig  flnu  rs- 
B«idc€fBt«teu  

111,100 

(•) 

(•) 

tl,<S7,008 

•,819,907 

n,4B^886 

•yOoi^sn 

UO 
18 

114 
21 

111 
81 

109 
88 

106 
SI 

MISSOURI. 

Brick; 

Common- 
Value  

Vltrifletl- 

Value  

274,755,000 
|l,rA253 
I&28 

31.4B«,000 
1807.287 
•175 

ss,ias,ooo 

W33.965 
912.77 

939,756 
1925,915 

(') 

fl.0CO,794 
1871,006 

998,888 
1  1835,091 

$.')0,f)Ol 
947H,  .W 

271,370,000 
91,090,4(iO 
9('>.23 

47.235,000 
•M0.071 
•0,17 

25,599,000 
9322,445 
912.60 
932,967 
1925,520 
(") 

180, 479 
91,176,679 
(•) 

(•) 
<•) 

909,327 

$7«2,ft.'W, 

316,002,000 
92,028,957 
9a  42 

43,375,000 
$470,985 
•0L86 

28.224,000 

S3(i2,996 
912  8(3 
944.638 
91,117,200 

(") 

159,  H5S 
91,101,938 
(•) 

(«) 

943,36ft 

987;5,r.is 

257,292,000 

•689,700 
10140 

39.019.000 
QM.fiOS 
913.60 
•30^080 
•,324,805 
C) 

|4>4,()(i:i 
•1,208,236 
(•) 

809,600 

$1,254,325 

264,462,000 

47,807,000 
94aiS41 

Front— 

AvenCBperM  

T&ncy  or  onuuMntal. value. . 
Firp  .do. . . . 

Sewpr  pipe  do  

Archili-ctural  term  cot ta.. do  . . 
FinprooOng,  terracotUt  lumber, 
un<i  hollow  bnUdilv  tile  or 

rolterv: 

Eurth*  nwareandstoaewara, 

•187 

80|178,0Q0 
•87.455 
tULM 

n,^S 

("^ 

!7L',:il6 
91,332,080 
(•) 

872,612 

91,059,965 

Nmnber  of  operating  flrma  te- 
portittf  

9:>,<i«.l.(i07       v..  4HI . 

H.,2ra,  411       i*>.  (>9<i,  275 

96,898,871 

242 

1 

232 
7 

224 
7 

190 

1 

179 
• 

•  Inelndod  in  mlaoellaneoua. 

5  The  value  of  potteiy  prodaoU  for  Iflniieaote  eould  not  belnduded  In  the  State  totali  without 
disdoalng  the  opemtlom  oIlndivldiMt  Mtablishnumts. 
cStove  linimg  mdudcd  In  flie  bildk  In  1003. 
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C%  rndudt  qf  tike  Vmkd  8m»,  6y  Bttak»,from  190$  U>  lM)r— CootiiUMd. 

NBW  1BB8BY. 


1104. 

MNT. 

■272.178,000 
$1,500,286 
$&.&! 

310,0^5,000 
$1,842,076 
$5.76 

466, 040.  (XX) 
$3,000,809 
$6.65 

413,258,000 
$2,610,686 
16.32 

3^8. 73A,000 
$2,289,883 
$5.80 

1,402,000 
n3.l96 

•ikn 

4,9^3,000 
$66,813 
$1140 

991,000 
$13,803 

nin 

1.. 

C) 
(•> 
$18.31 

41,076,000 
$13.36 

(0) 

vm.isc 

(*-) 

$1,304,004 

47.068.000 

wg.oso 

tl461 

(•) 

(O) 

$008,882 

(•) 

$24.  M2 
$23. -W 
$1,412,003 

$3.rD.ooo 

$852,744 

$15. 8R 

(«) 
11. 103. 448 

C) 

i:*>,  .Til 

$1,614,263 

02.138,000 
$806,887 
$14.43 
$1,961 
(•) 

$954,081 

(0) 

$2.3.209 

C) 

$1,083,082 

61.531,000 
^825,707 
$li4S 

MIC 

$4,006 

(a) 

$947,472 

(«) 

121,809 

("> 

$1,723,M7 

$l,325.r.M 
$734,  IM 

$1.-J11.»>4« 
$548,007 

11.308.075 
1086,130 

$1,485, 195 
$1,108,401 

$1.  l  Vj,4<^7 
$1,OU).08S 

tOK,004 

i  («> 

$70,819 

$70,836 

("1 

I    tl  ST.S  SB2 

$1.2H4,  119 

tl  2XS  ffiJi 

$1,430^346 

tl,93$kOBl 

$MI5.IWl 

$106,000 
12,704,004 

»hit,.  :{74 

ti.g78.oai 

$K1(,,917 

$1^,000 
$•,436,301 

'  tl,0t6,006 
13,741,046 

•l,UB,886 
83,015, 086 

$385,396 
$749. 

$308,303 

$738,136 

1640,306 
$1,486,233 

1788,840 
$1,440,218 

r44,068 
$1,185,428 

113,410.930 

$13,304,047 

$16,600,506 

$17,382,300 

$16,006,400 

UO 

3 

m 

3 

103 
3 

178 
3 

Mi 
3 

Brtek: 

Common - 

Quantity  

V«lue  

Average  r<er  M  

VltrUlMl- 

Av«ra«e  per  M  

Fnnt — 

9a£'.'?.v.:::::::::::;:: 

Avsnss  per  II  

Fnojr  or  onuuMDtal.  value. 

■  *   do  , 

 do.. 

DraintOe  do  

0awer  pipe   .  .do — 

AVChltectural  terracotta  do  

Flnprooflne.  lerra-cotta  liim- 
her,  and  nollow  buUdInK  tile 

or  blocks  value 

TOe.  not  flrain   .do  . 

POtV-ry: 

Earthenware     uixl  .stori^ 

war«  .   .   valin', 

YpIIow    uiid  Uockiugb&iii 

wuiT  r«liM. . 

C.  v..  warp  do 

White gruMiK*  \Mirt'.  _  •In 
Bamlvitreuuji  p  u  r  c  e  I  a  i  ti 

wars..  value. 

Chin*  do  . . 

Bone  chinti.  delft,  and  l>el- 

leek  ware  value. 

Sanitarv  ware.  c|o.  . 

I'orceiarn    electrical  sup- 

plieii  value. 

Miioeuaneoua  do. . . 


ToUl  TftllM 

of 


poittac..... 
Ronk^Btete. 


a  Included  In  misceUaneoas. 

*  Stov*  lining  IndiHtod  In  An  briek  in  1003. 
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Clan  produeU  qftht  VnUed  StaUt,    8mei,fron  190S  to  iM7-^Ooiitiinied. 


NSW  TOBK. 


nwiuoft 

1903. 

1904. 

100& 

1907. 

Blick: 

Common— 

Qimntlty  

Vitrlliod- 

1,088,  *"4,noo 

U.7\)7.m) 
S220.296 

tiiu 

18jS88,€00 
1348.700 
8li» 

(«> 

1,109,233.000 
86,783,628 
86.80 

14,490.000 
8189.281 
8lk08 

19.104.lX)tl 
9363, 15() 
813.77 

C) 

1,618,  lim.(KX) 
810,207.214 
86.78 

12.07i').(X"0 
8149,391 
8li87 

12.610.000 
r237,305 
$18.82 

(a) 

1,5^^,579,000 

1,319,416,000 

18,51t;,IK)0 
8253,664 

12,2W,000 
$198,266 
8U.17 

(«) 

Front 

Value  

Avenipp  fMT  M  . 
Fancy  <>r  onuiiueiilul.  value. . 
Enamoloii  do  

81488 

S4.t1,7S3 
$1.31, 1X>S 
$15.3,2.37 

(a] 

$li»i7,9S7 
S75,R31 
$101,319 

i  8104,166 

f 

88n',817 

(•) 

16(0,886 
^100 

Fire  do.... 

Stove  lining  ilo  

Ih»inlile  do... 

Sewer  pipe  do  . 

Arohlteclural  terracotta. .do  

Flrep  roofing  do  

TOe,  not  drain  do  

Potlai7: 

Bantaannnv  and  itom- 

TaDow  and  Roddn^m 

(M 

$140. ISl 
S134.3(0 
mi.  153 
(») 

1150,604 

882,810 
(•) 

ti 

8474,80 
8876,078 

SiiSl.  7H4 

(") 

$1.39.  k;., 

$1-.V),.M0 

$:s'>,',t7.s 

$1.31;,  (134 
$154,  417 

874,781 

(•) 

(«) 
(<•) 

(•) 

8438,782 
81,078,988 

$.427,S7.3 

Sl.^3,;i>^3 
?i.v<,,v.is 

1  III 

$s74,72-.> 
SU7..'i77 
$164,  iV, 

888,78rj 

i5.%«*  721 

fl8u,.vl'i 

$1,089,278 
$73.  OM 
843,726 

^886 
171^888 

C.  C.  and  wtdtiB  granite 

China  do.... 

Porcelain    oioctllcal  sup- 

jpUee.  Talue  . 

MlaoeOaiMoas  do. . . . 

.Niiiii u-r  of  opeiatJng  flraa  n- 

Si 

(«) 

8817,663 
81,228,886 

88,208,288 

810,643,070 

814,486,847 

818,870,807 

811,731,874 

242 
5 

240 
6 

249  1 

253 
4 

347 
8 

A  Indoded  in  mlaceUaneooi. 

6  Stovv  Unlnf  iBOlndad  Id  Itaa  luUlc  In  iSdt. 
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C%  protkicU  qfthe  UmtiddStatm,  fiy  Statu,  from  1905  to  i907>-Goiili]iued. 

omo. 


itos. 

190&. 

1007. 

«7,071.000 

455.936,000 

5H.41<>.«M( 
$3,033,436  1 

•ViO.  422,000 

495,025,000 
$3,012,486 

ik« 

$1,800,071 

ikn 

218,791,000 
t2,3a.981 

224,08t).0no 
«2,0&&.120 

202,978.000 
$1,966,360 

2»>4.571,O0O 
$2,672,600 
tW.10 

fin.t<fi7,ni«i 
11  Ml  oaA 

(•) 

11.140,900 

(») 

t80O,6« 

65,645,000 
$755, 870 
$11.51 
$64,514 

(") 

$1,143,057 
13,406,917 

89.390.000 
$1,074,007 

sr.'.  (11 
$ls,  l.')3 

•  1  4'>7  <)1Q 

$49.53» 
$1,291,323 

$3,&oo,ieo 

90,310,000 
$1.0'.^'>.,S'.M» 

$11 

$110,.SLlli 
$1,520,748 
$3,987,360 
(») 

tl,U0,081 

fi,ca,4io 

SS. 092. 000 

$l.o.^^.434 
$11. til 

$24,  4^i8 

$22. 416 
$1,433,341 
$3,792,362 
(*) 

ti,ooo,ora 

l7n,82S 
tl, 006^011 

100, 7a2 

n,29S,735 

$1,236,073 

$l,448,0(r7 

$1,787,800 

«1, 700,356 

1222,904 

I       $762, 475 

$231, 9M 
$503,945 

$177, 143 
$609,478 

1 

$7  422, 196 

$8,521,944 

[  $0,735,072 

$9,419,960 

j 

1280, «14 
(») 

1        J4S».,  740 

,  $2.(Jt*».;wi 

$567,027 
$2,061,987 

$879,207 
$2.0&5.3R.1 

$1,  l(X),t>7!) 
$l,»i70.830 

$033,260 
$1,719,286 

$26,206,128 

$25,647,783 

$28,303,039 

$31,014,166 

00,340,830 

815 
1 

1 

7B 
1 

784 
1 

736 
1 

Product. 


QuantitT  

Value  

Averiie«p«rM  

VltriQefl- 

Quantity  

ViOue  

A¥M1«BPW1C  

Vtant — 

Qiuuitity  

Value  

Avera>^  I^t  M  

Fancy  or  ornunieii  ttil .  V  al  u« 

Fire  do.... 

Stove  lining  do  

Draintila  do... 

Sewer  pipe  do  

Aiehltectaral  terracotta,  .do  

TlnprooHiiK,  ternMWtt*  lum- 
hm,  Mdliolloir  buMIng  tUe 
orneui  vrtoe.. 


.do. 


and 


■tone- 
.veltM.. 
BoeUngluun 

,  value.. 

CC.wara  do 

White  nanlM  wave. .  .do 
tanlvtuaooB  poroelalu 

waie  value. . 

Clilna  do... 

Sanitary  ware  do  

PoroelatD    elaotiloal  lap- 

pUee  valna.. 

Iflfloe0aneou!4  do. . . . 


NuiTif><>r  nf  crx^ratlDg  flrma  re- 
porting—  

Rank  ol  SUte  


a  Htovn  lining  inclii'if'l  in  Ore  brick  la  U08. 
k  Included  In  miiKeUaneous. 
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Product. 

1904. 

1006. 

1006. 

iwr. 

Brick: 

Conunoo— 

VUrifled- 

FroDt— 

Value  

Averug<»  per  M  

Fancy  or  ornament uLvaliw. . 

Enameled  do  

FlPB  do.... 

DntlntUe  do.... 

AndUtediml  term  ootta.  .do — 

bSr,hM5w  haSiab^  tUe  or 

TOe,  not  dnlB  do. . . . 

PMteqr: 

ABBUMIiWBBV      SIM  DbVU*^ 

Y«lknr  and  Boeklngham 

tC7, 212.000 
to,  174.47 

72,030  000 
1086.274 

m.a 

80,177  000 
11,060,806 
S13  11 

$32,«i02 

Jft,537,070 
(») 

$11,451 
$727,465 
$329,004 

W8,021 

tao7,eo8 

$533,535 

<«) 

856,963,000 
$5,430,116 

tias 

71,522.000 
$706,638 

75,407  000 
$962,765 
$12  77 
$23,317 

$.1,477,475 

{") 

$8,646 
$834,646 
$340,317 

tl».190 
1315,107 

$504,221 

("> 

(") 

$707, SOP 

(«> 

$i,x»,r>i6 

1,036,777,000 
$6,5^U4 

71.KS.S,(I«||I 

$750,389 
CULM 

131,388  000 
$1,1'>83,U31 
$12  SI 
$3T,'.t6C. 

(») 

$5,771,795 
$1  SO,  353 
$13,509 
$886,079 
•406,015 

SSS2,107 
$310,031 

$450,111 

(«) 

1,027, Ml, 000 
$6,580,374 

''r<,  11 7.1  "111 

$U9ti,;i47 
CML«7 

ui,iai.ooo 

$l,7Hn,991 

$11.66 
$40,880 

C«) 

$fi,S54.t>40 
r203,674 
$0,113 
$986,635 
$367,353 

«243,6«8 
$380,013 

t477,223 

$845,366 

$m6,560 
$1,827,774 

080,102,000 
$0,3fi3,790 
•k4> 

115,729,000 
$1,232,718 

tULdt 

134,Sfi9,iK>n 
$l,52«j,06o 
$11.32 
$17,727 
(•) 
$6,907,904 
$179,218 
$10,380 
$705,901 
$607,116 

$344,773 
S4D6,M 

$531,634 

$192,854 

$840,210 

White  gmnlte  wmb.  . .  .do  

Total  value  

NiiinlM>r  of  oppTutlng  flrms  re-  i 
Rank  of  State  J 

$1,036,194 
$144,414 

$1,(»98,838 

$7ir.,246 
$1,024,308 

$18,847,324  | 

$16,821,803 

«19,124,fi« 

$31,774,611  $30,a01,«Zl 

523 
3  i 

520 
2 

S 

£14 
2 

487 
2 

TXXAS. 


Bliek: 

Common 

Ouantitjr  

value  

9SS??:::::::::::;::::: 

Frant — 

Quantity  

Fanoy  or  oinauMntal.  value. . 

178,134,000 
$1,074^ 

$0.53 

5,462,000 
$('>5,('>2S 
$12  02 
$11,2*1 
$22,333 
(«) 
(•) 
(•) 

$06,130 

107,033,000 
$1,1^1» 

I&81 

5,045,000 
$58,734 
$10.40 
$2,r>44 

$30.2118 
(a) 

k 

$100,471 

sm.olo 

202,070,000 
$1,200,808 

i&oe 

^, 

m.4er 

8,001,000 
$102,054 
$12.  76 
$18,127 
$14,724 

211,842,000 
$1,.%7,199 
8&17 

^^00 

'  8,492,000 
$110,180 
$12.96 

^,557 
$3,652 

$106,635 
$304,366 

243,853,000 
$1,707,812 
87.00 

liaso 

11,494,000 
$153,187 
$13.33 

$75,046 

(•) 

FotUrv: 

E^irt  hoawBvsand  itooBwam, 

NiuniM>r  o(  operating  flrma  r»- 

$100,788 
$273,354 

$156,173 
$464,443 

11,473,680      $1,536,097  |     $1,718,945  $1,969,598 

r2,d67,501 

1 

168  152 
20  ,  18 

1 

130 
18 

130 

16 

lit 
IS 

o  lucliKlod  In  uilM.x>lUinoou8. 

»  Stow  Unioc  Included  In  ftio  brlrk  In  1008. 
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Cioy  fndudt  o/tkt  UniUi  Stala,  6y  StaUtt/nm  290S  to  im—CoatUkwd. 

vnonm. 


Proddit 


1904. 


10U5. 


1M7. 


Common— 

>Vu.^ntllf....»*  

VAlt»  

AvomgeparM  

VltrifliHj- 

C|iwntlty  

\  atue. ............ ....... 

Avecagiparif  

Front— 

Qiaantity.  

Viiliie  

A  \  ruK''  T"'''   

ViiiK  N  or  <iniaiiifiiUil.\  iihm. . 

Fin-.'  >lo.... 

PmlnlilP  do  

Potter)-: 

Earthenware  and  stoacware, 

valos...!......  

»>>utiluil  luppUM, 


iVi  vil  ifi 


13 


SlA.08 
(•) 


100 
17 


'JO3.4.H4.n00 

21.077,000 
t5,673 


(•) 

^,€04 


2sr,w,ooo 


SB,W7,000 

"•"iS 


(») 


L» 


23.U6,000 
1353,297 
II&.90 
S20,3ti3 

(•) 
$4,500 


&,iio 

$4,806 


$t.73B,HB 


16 


076 


(ft) 

tU,721 


$1,«M,57B 


M 

18 


$1,M6.0» 


M 
17 


I'C.aia.ooo 

$1,285,374 

titt 


000.411 
$14  O 

$6,2fi0 


aoo 


$1,011,06 


87 


WEST  VIRGINIA. 


 aon— 

^  Ouantttf  

Value  

AvemgD  per  M. 
^  Vitrified— 

.  «S??::::::: 

Front- 


UuuatKr. 
V|- 


AVNifipcFM..  

Ffn»  value.. 

Fti.'. lining  (k>  

I>ramlil<>  do  

Sewer  plfx'  ilo  

TIte,  not  ilmlii   'lo  

Ea  rt  I  If  n  wft  n  •  a  II 1 1  >  1  <  1  ni  \* ,  1  n  ■ , 

valin-  

C. C. aii'l  wliii<'  ^rr.iiiili'  v^  urr. 

value  

8emlvitn>on.-i porw-laia  .van', 

valtie    

Sanitary  ware  vaiiio. . 

.do.... 


ToUl  vim. 


Ntunber  of  opemtiup  ilrm^  nv 

■S2J»uii:;;::::::::;:::::::: 


0.000,000 
$070,404 
$k$6 

HB0.001 

$io 

ao.08,000 

$40.00 

$io 

$137 

M.108,000 
$ll«l 

81,702,000 
$870.  JO 

oLis 

SLi.llJt  1,0(10 

$470.30 
$lL87 

24,ti02,000 
00.440 

47.00,00 
OI8.1M 
$00.07 

00,081,00 

obloo 

00,00 

$i2.  IS 

!  11,400 

(") 

$13.87 

tn, H14 

1 

(«) 

tl6. 67 
$26,«68 

(") 
(») 
S15l00 
$50,767 

^•^ 

(0) 

16 

(«) 

(«) 

(•) 
(-) 

SI, -Ml 

<•) 

(•) 

(•) 

$52,420 

$10,00 

$18,00 

$19,110 

i»,aoo 

ni$,7oi 

f«<12,«l35 

(") 

$1,017,770 

$1,661,739 

(•) 

$184,10 

$i,&gi,70 

$387,000 
$217,804 

$37S,O0Q 
$10,610 

$2,658,560 

0,074.640 

0,018,705 

$2,783,312 

0,640,887 

10 

64 
11 

O 

14 

10 

O 
10 

•Inotoded  in  miMjellnneotm. 

6TteTsUieotpott4>ryprD<iiict!tfor  Vir^nlArorlfl08,100a^«iidl007eoaidiiotlie  inelaiM  In  tlie  Stata 
toUl  Witboat  dlKlosinf  Individual  flKun<M. 
•Btove  UniQg  Inoiuded  in  fire  brioit  In  1909. 
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Olay  producU  of  Ike  thilUied  SUtUs,  by  Slater,  jTom  190S  to  1907— Oonduued. 

WISCONSIN. 


Fiodoot. 


Brick: 

Common- 
Quantity  

Value  

Avorugo  per  Id  

Vltrlii.Ml 

Ouuullty  

Value  

Average  per  M  

Front- 
Quantity  

Value  

Average  per  M  

Fancy  or  omamental.Talae. . 

Drain  tile  do.... 

PHrtU>ry: 

Ea'rtlu'iiwan'  ami  stonowam, 

vuliif  

Miacellauto  us  va  I  ue . . 

Total  value  

Number  of  operating  firms  re- 

poiting.  

Bank^SUte.  


181,722,lX)0 
Sl,193,3t)0 
S&&7 

(•) 
(») 
tl2.00 

6,794,000 
$63,857 
$9.23 

(") 

$34,550 


$i3,r>.v; 

$3,1137 


190*. 


186,292,000 
$1,230,620 
t&61 


iao,63i,ooo 


8,-l3S,lXXt 
$8lj,GKH 
$10. 27 

$54,831 


$13,075 
$5,780 


4,917,000 
$49,275 
$10.02 
$1,048 
$57,576 


$11,950 
$2,200 


$1,307,396 


188 
32 


$1,390,994 


30 


$1,382,115 


187 


170,490,000 
tl,10D,380 
I&51 


5,384,000 
$52,038 
$9.67 

i'Ji 

$51,143 


$11,470 
$3,305 


$1,227,342 


147 


15S,GO2,000 
$1,019,522 
$6.43 

(•) 
(•) 

$8.04 

4,106,000 
$43,387 
$10.57 

(<•) 

$49,832 


$8,832 
$6,246 


$1,127,819 


UB 


•  Tiwhrtiwl  In  "  MlMeUaneoai.' 


INTRODUCTION. 


Tho  clay-mining  industry  in  1007  appeal's  to  have  been  in  a  pros- 
perous condition,  tliere  l)eing  an  increase  in  both  quantity  and  vahie 
of  the  clay  uimed  and  sold  during  the  year,  the  former  increasing  7.71 
per  cent  and  the  latter  6.26  per  cent.  This  gain,  as  shown  elsewhere, 
was  principally  in  the  fire  clay.  Slip  clay  was  tne  only  other  yariety 
of  clay  to  sliow  an  increase  in  A  alue.  Brick  clay  was  reported  sepa- 
rately for  the  first  time.  This  clay,  although  orcurring  in  every 
State,  is  generally  burned  by  the  miner  and  i.s  not  often  sold  as  clay; 
hence  it  is  not  reported  from  every  State  represented  in  the  table. 

The  clay  given  in  these  tables  is  only  such  as  is  sold  as  day  by  the 
miner  and  does  not  include  the  day  burned  into  clay  products  by  the 
minor.  The  clay  thus  sold  is  a  small  fjuantity  compared  with  the 
quantity  of  clay  eonsuin<Ml,  and  includes  mainly  clay  used  for  pottery, 
paper  clay,  ami  lire  clay.  Potters,  especially  makers  of  high-grade 
ware,  usually  purchase  tneir  day,  and  nre-brick  makers  do  so  to  some 
extent.  The  makers  of  the  coarser  products  generally  mine  their  own 
day,  whidi  is  not  induded  here. 


PRODUCTION. 


In  the  follovsnng  tables  will  be  found  statements  of  the  day  mined 
and  shipped  by  the  miner  as  such  in  1906  and  1907: 
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S 
? 


r4  <-<       *  CtCO 


-a 

> 


I 

S 


§r<-a>  06  o  r>  o  u;  «  o  ^ 


Bull  clay. 

r 
> 

5  >h 

9 

clay. 

Value. 

1  Slip 

1 

i 

a:; 

Of- 

* 

S  o*;-c  Id 

.00 

issi? 
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From  these  tables  it  will  be  seen  that  the  clay  mi  nod  and  sold  as 
such  in  the  United  States  in  1907  amounted  to  2,183,079  short  tons, 
valued  at  $3,448,548,  a  gain  of  156,227  torn,  or  7.71  per  cent,  in 

quantity  and  of  $203,292,  or  6.26  per  cent,  in  value.  Tlio  gains  in 
1906  were  221,319  tons,  or  12.25  per  cent,  and  $477,250,  or  17.24  per 
cent. 

New  Jersey  continued  to  be  the  lea<ling  clay-producing  State  both 
In  quantity  of  clay  mined  and  in  value  of  product,  though  in  both 
quantity  and  value  there  was  a  slight  falling  off  in  1 907.  Tliis  State 
reported  440,138  tons  of  clay,  valued  at  S675,24S,  or  19.58  per  cent  of 
the  total  in  1907,  aa  compared  with  470,174  tons,  valued  at  $680,999, 
or  20.98  per  cent  of  the  total  in  1906.  This  was  a  decrease  in  1907  of 
30,036  tons  and  $5,751.  Fire  clay  is  the  principal  variety  of  day 
mined  in  New  Jersey,  its  value  being  71.92  per  cent  of  the  State  total. 
Small  (juantities  of  slip,  ball,  and  stonewiirf>  rlavs  were  also  mined  in 
Now  Jersey  in  1907,  and  brick  clay  to  the  vnlue  of  $l<'),r)17  was  soM. 

Pennsylvania  was  second  in  quantity  and  value  of  clay  mineti  m 
both  1906  and  1907,  reporting  386,038  short  tons  of  clay,  valued  at 
$572,331,  or  17.64  per  cent  of  the  total  for  1906,  and  3^2,020  (ons, 
valued  at  $618,1  13  or  17.92  per  cent  of  the  total  vahn  f  r  1007.  This 
is  a  loss  of  only  U.81i  of  1  per  <  *'7if  in  (jiiantity  and  a  gajii  of  S  per  ceJit 
in  value.  Missouri,  third  in  \  alue  of  clay  luijied  in  1907,  was  fourth 
in  quantity,  and  Ohio  was  third  in  quantity  and  fourth  in  value. 
Missouri's  product  was  12.86  p(>r  cent  of  the  total  value  in  1907,  and 
11.27  per  cent  of  the  total  in  1906.  Tlie  gain  in  value  in  this  State 
over  l'J06  was  $77,760,  or  21.26  per  cent.  Ohio  also  showed  a  gain 
in  both  quantity  and  value,  the  product  in  1906  being  valued,  at 
$251,301  and  in  1907  at  $265,575,  a  gain  of  $14,274,  or  5.68  per  cent. 

In  1906  only  5  States  showed  decreases  in  value  of  clay  mined;  in 
1907,  however,  9  showed  decrea-ses,  as  follows:  (leorf^ia,  Illinois, 
Marjdand,  New  Jersey,  North  Carolina,  South  Carolina,  Virginia, 
West  Virginia,  and  Wyoming. 

Fire  clay  was  the  only  variety  of  clay  that  increased  in  both  quan- 
tity and  yalue,  the  quantity  increasing;  from  1,380,472  short  tons  in 
1906  to  1,474,462  tons  in  1907,  a  gain  of  93,990  tons,  or  6.81  per  cent, 
and  the  value  from  $1,878,011  in  1906  to  $2,054, 69S  in  1007,  a  jrain  of 
$170,687,  or  9.41  per  cent.  NewJerseywas  the  Ica^lingiire  clay  pro- 
ducing State,  reporting  318,603  tons,  valued  at  $485,613,  which  is  a 
decrease  from  1906.  Pennsylvania  and  Missouri  were  second  and 
third  in  both  years,  both  showin*;  an  increase  in  1907  over  1906. 

Kaolin  decreased  in  value  S'J'.Mil,  or  7. Si)  ))er  rent;  paper  clay 
$48,765,  or  14.23  per  cent;  and  stoneware  clay,  $14,198,  or  9.42  per 
cent. 

The  average  price  per  ton  increased  slightly  in  1907  in  every 

T.  ari.  1  V  rf  (  lay,  except  paper  clav,  in  which  it  dhowed  a  decline  from 
$4.51  in  1906  to  $4.44  in  1907.  The  largest  increase  was  in  slip  clay — 
from  $1 .47  to  $1 .87  per  ton.  The  other  prices  varied  only  a  few  cents 
from  those  of  1906,  and  the  general  average  for  1907  was  practically 
the  same  as  in  1906— $1.58  per  ton  in  1907  and  $1.60  in  1906. 

In  addition  to  the  clay  included  in  these  tables  300,000  tons  were 
reported  from  California  as  having  been  used  in  making  a  dam  at 
SaltonSea. 
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IMPORTS. 

The  following  table  shows  the  imports  of  clay  from  1903  to  ld07, 

inclusive: 


Ctam^itdinpoiU  <4  ^i^S*"'  «o««umpCi<m»  19019-1907,  t»  «)kort  (out. 


KMUnordilna 
day. 

All  other  clays. 

Totel. 

Uowronglit. 

Wrought. 

Common  blue. 

Quan- 
tity. 

VaUia. 

Quan- 
tity. 

ValoB. 

1152,018 
123.241 

1M.683 

lMj,3li»l 

145,006 

Quan- 
tity. 

Valiio. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Valm, 

iiiii 

157,088 
lf«.046 
ltt7,MI3 
223,404 
39»,9B3 

9806,573 
801,706 
1,019,1350 
1,208,189 
l,U2,8fn 

32.t)Sl 
25,402 
30,ti()l 
33, 2(>7 
31,190 

2,725 
1.363 
l.atiO 
l.JtSl) 
2,520 

«3n.2n 

3.S,03B 
37.549 
81,155 

10, 165 
6,263 
5.909 
0,220 

12,378 

$110,794 
50,364 

54,390 
S4, 578 
110,686 

202,660 
192,074 

225,933 
267, 7W) 
286,017 

<41,198,418 
1,090,339 

l,2»i3.(V59 

1,920.432 

AlndiidM  elaf  DOt  otteirfBB  proHM  lor,  TaloBd  at  1822,  Imt  tor  lAld^ 


It  will  be  seen  that  the  clay  imports  have  l)een  increasing  since  1903 
until  1907  shows  the  greatest  4uaiilitv  aiiti  value  yet  recorded.  The 
ayerage  value  of  the  Kaolin  imported,  in  1907  was  $6.60  per  ton;  in 
1906  It  was  $5.41  per  ton. 
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LIME  AXD  SAND-LIME  BRICK 


By  Edwin  C.  Eckel. 


INTRODUCTION. 

Until  recently  statistics  relative  to  the  lime  industry  were  reported 
in  the  volume  on  Mineral  Resourcf^s  in  the  chapter  on  stone,  and 
the  sand-lime  brick  production  was  reported  in  the  chapter  on  clay 
products.  This  practice  had  grown  up  (^uite  naturally,  as  the  earlier 
statistics  on  lime  were  gathered  merely  mcidentally  to  the  collection 
of  limestone  statistics,  and  the  sand-lime  brick  in<hiRtry  was  new 
and  unimportant.  The  recent  growth  of  both  industries,  howew. 
seemed  to  make  it  desirable  to  cfevote  a  separate  section  to  hme  ana 
its  products,  and  accordingly  this  was  done  in  1905.  This  year  the 
same  plan  nas  been  foUowed,  but  additional  material  is  now  pre- 
sented relative  to  certain  technologic  features  of  the  industries 
reported  on.  This  is  possible  owinfr  to  the  complete  responses  mnde 
by  individual  producers  to  requests  for  infonuatioii  as  to  fuel  used, 
uses  of  their  lime,  and  other  particularb. 

TilME. 
PRODUCTION. 

As  with  most  other  industries  in  1907,  the  hme  production  during  the 
first  eight  or  nine  months  of  the  year  was  heavily  in  excess  of  the 

S reduction  during  the  correspondme  months  of  1906.  Shutdowns 
vains  the  last  quarter  of  the  year,  howpver,  redurT  d  the  total  era  in 
in  vamo  over  the  output  of  1906  to  a  relatively  siiiaii  sum.  while  the 
tonnage  produced  actually  showed  a  slight  decrease 

The  total  lime  production  of  1907  amounted  to  3,084,799  short 
tons,  as  compared  with  an  (  ntfuit  of  3,198,087  tons  in  1906 — a 
decrease  of  113,288  tons.  The  higher  prices  that  obtained  during  the 
earlier  part  of  the  year,  however,  operated  to  bring  the  value  oi  the 
1907  product  up  to  $12,640,512,  as  compared  with  $12,480,653  in 
1906 — an  increase  of  $169,859.  The  average  price  per  tdn  m  1907 
was  $4.10  as  against  $3.90  per  ton  in  1906. 

In  1907  the  number  of  lime  buroers  reporting  operations  was  899; 
in  1906  it  was  979. 

51606— M  B  1907,  n  2  85  bib 
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The  following  table  gives  the  yalue  of  the  total  lime  production  in 
the  United  States  for  uie  yeara  1896  to  1907,  indusiTe. 

Value  o/  total  production  oj  lime  in  the  United  SUiU»t  1896-1907, 


1896   $6,327,900 

1897   6, 390, 487 

1898   6,886,549 

1899   6,983,067 

1900   fi,7W,496 

1901   8»  204,054 


1902   10,885,618 

1903    9,255.882 

1904   9,951,456 

1905   10,941.680 

1906  ■-   12,480,653 

1907   12,640,512 


Detailed  statistics  of  lime  prudiu  tion  dunjog  1906  and  1907,  by 
States,  are  given  in  the  iollowing  table: 

m 

QuantUit  and  value  qf  Um  burned  in  the  Vniud  Statet  in  1906  and  1907,  5y  Siaiett 

ebort  tons. 


But*. 


AUihninii. . . 

Arlzon.'i  

Arkatisaa... 
California . . . 
Colorado. . . 
Connecticut. 
Florida  

Idaho  

lUInola  


Iowa   

EUDsas  ,  

Kentucky  

Maine. .  

Alary  hiTid. 

Ma  ssii  ( 'h  lijwtts  

Mictili^iii......  

Mil)IU'.'-rit4»  ,  

ilisftotiri.  

Idoataoa  

Ni'^iv'  .)  (.Ts^iy  

N  vw  Mc.xii'o  .  

.N'i'w  York   

XurLh  CwoUna  ,  .., 

Oliin.  

Ori't;ri:i  

1\  iiiiiii.  ,  

SoiU.li'lJatoU  

'I'mintjadtte.  , 

'l\'x;i«  

rtiih  ,  ,  ,  

\«'ri:i<i:it  

\  irL'iiiM  

\Vj^l,i!;j^tnri  

\\  I  ;-I  \'i rKlii  1,1  

\S  i  M  l  iiisUi  , 

\\'\'Mi:i'i;r    

N.'v:i.:.i   

( >Kl;iljL)ii;;i  C  Triili:. II  TiTrUnry; . 

Hlp>ile  I'-bu).'  , 

iiouUi  ^'^^r^ll:ll;l  , . , 


Total. 


AVvlfi^O 

V  atu9< 

4>f 

5^41,027 

»3. 70 

11 

U.li,S4 

9o,  170 

(i.ifi 

3 

121.*».%3 

4.02 

8 

7.;.  911 

(101 ,  .'i.'i7 

20 

32,020 

4.8C 

3 

(H),  ■1"»7 

•111.  s5;t 

4. 56 

6 

1 S,  M-^ 

7I,a,s2 

3.S9 

3 

18, 903 

T>,  MO 

.H.S5 

5 

5,933 

31*,  S-10 

6.72 

8 

m,M6 

£34,118 
353,648 

i.30 

94 

t.08 

17 

17,497 

78, 3M 

4.48 

U 

i,9n 

10,217 
28,081 

&4D 

• 

9,7M 

SLI7 

288.208 

1,066,275 

4.87 

• 

127,«0 

2.74 

48 

110,267 

5fa,  11(0 

4,72 

10 

2S1 ,  Hi.: 

4.18 

IS 

HI.  'm 

93,  '^V=- 

4.7D 

4 

2'i7,:«l 

«tlli,6Ki 

4. 42 

28 

4.  7-l'i 

:«).  oiw 

fj.  34 

7 

12.  71  1 

1S7.'J7S 

4.40 

25 

1 , 7'>.i 

.57 

4 

:)19,  sv. 

4.M 

37 

r,.  . 

41,  k.s 

7.03 

S 

.Hl,'.i7J 

I,  iw,  i;i3 

3.31 

39 

N.23 

9 

i,,s:7,7:.4 

2.98 

425 

(..-53 

5 

■VS,  017 

.T<17,  lli:> 

3.70 

16 

■II.  ISJ 

lyj,  :,L'7 

4.  07 

8 

J7.-li,l 

yi.  :>l>i 

4.  95 

12 

:c,7.v. 

1(17. 

■Vll 

« 

lol,  \u< 

:^'^•J,  f*s;j 

3.  M 

24 

Hl7.if24 

SO 

8 

-)  i7 

2,"7. 

2  fil 

48 

2J-..(>:'o 

7 Mil,  H)S 

3  41 

48 

;<!  K . 

•1,  L\.."i 

10.  77 
1  1().0U 

3 

14,917 

1  7.70 
]       7. 79 
(       4.  S7 

1  • 

12,  iiUjUia 

3.U0 

97» 
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Quaniitif  and  vah»tqflm$  burned  in  the  United  States  in  1906  and  1907^  6y  8taUit  4n 

thort  tons — Cuntiuued. 

1007* 


I  Quuitltr.  Valna. 


I 


I  Avenge 
price  per 

I  tooT 


Arizona  .»  

Arkaus^s  

Calltomta  ' 

Colorado..  ' 

Coanectlcut.  

Georgia  ■ 

I-ldho  ' 

Illini'is   ... 

Inii.iaa   

iu;s..  

Kausa.s  

Kriinuky  

MuiDe  ' 

Maryland  ' 

Maaiftcbuaetts  


MiflMori. 
Mootaim  

New  Jeraejr  

New  Mexico.... 

New  York  

NoitbCaraUna. 

Ohio  

Oragoo  

Pennsylvanlft.., 
South  Dalcota.. 

Tenneflaas  

Texas.....  

Utah  

Vermont  

VirginiA  

Wushinetori  

West  \  lrpmia.. 
Wltstvinsln...... 

Wyoming. ..... 

Florida  

n  await  

Nevii^la  

Oklahorutt  

Rhode  Ialan<i. . 
South  Ciirolinu. 


12,825  ! 
.{3,  i72 
84/.W1 
5,670 
81,433 
18,349 
5,964 
l-'4,784 
107,964  , 
Id, 944  ! 
4,124 
4,670 
lfi6,404 
108,428 
118,072 
65,822 
90, 4K) 
100,300 
4,217 
34,048 

486  I 
137,111  , 

S.0QO 
323,017  ' 

4,006 
655,166 
3,673  I 
66,699 
■^H,  101 
12,671 
47,360  ' 
115,155 
35.913 
107,805 
810,644 
283 


35,704 


Number 
of  op* 


1368,903 
84,262 
159,566 
691,851 
28,796 
358.052 
70,836 
49,022 
559,305 
336, 151 
84,011 
18,131 
14,845 
747,847 
384,810 
506,778 
276,634 
88,900 
877,870 
25.340 
167,159 
3,866 
652, 205 
24,010 
1,239,912 
39. 738 
2,075,842 
24,895 
2C3,323  ; 
18<}.3?2  1 

254,281 
447,307  i 
238,  .%R  I 
290,298  • 
733,096 
3,220  , 


188,838 


Total   3,084.799 

I 


12.640,612 


54.29 

13 

6.66 

A 

4.77 

11 

8. 14 

27 

6.07 

2 

4.39 

1 

3.85 

e 

8.22 

4 

4.48 

n 

3.10 

•  H 

4.21 

4.40 

6 

8.88 

{ 

488 

7 

8.14 

41 

5.01 

18 

4.88 

la 

486 

4 

461 

37 

6.01 

7 

4.91 

22 

7.97 

4 

4. 76 

39 

4.80 

4 

3.84 

36 

9.70 

6 

3.17 

366 

6.78 

4 

3.95 

16 

4.  SO 

9 

5.37 

13 

5.36 

12 

3.89 

26 

6.64 

2.69 

34 

3. 34 

48 

11.  41 

8 

6.02 

15.00 

20.00 

7.86 

8 

6.  TO 

5.43 

410 

880 

U8B8  OF  THB  UMB  PRODUCED. 

In  the  followiiif'  table  the  total  lime  production  of  1906  and  1907 
is  classified  accoidiiig  to  the  uses  to  which  the  product  was  put  as 
reported  by  the  burners.  There  is,  of  course,  abundant  room  for 
error  in  a  summary  of  {\v.^  kiivl.  for  mm-h  of  the  product  is  handled 
through  middlcinen,  and  tJie  manufacturers  in  that  case  can  not  bo 
certain  of  liow  their  product  is  used.  It  is  believed,  iiowever,  that 
even  in  its  present  imperfect  form  the  table  contains  data  of  much 
value  to  the  lime  trade. 
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Production  qf  Unu  in  the  UnUed  Statu  in  1906  and  1907,  by  u$e$,  in  «Aor(  torn. 

looe. 


Um. 


BirSwBiiiiiM. 


BbCMmflot  

SButme  bride.... 
Bagar  f  actoriM. . . . . 

Fertilizer  

8t«el  works  

Paper  mllla  

Glass  works  

Ammonia  workii . . . 
W«t«r  jpurlflcation. 


Quantity.  Value. 


2,600,438 
12Q,»7 
10,717 
176 
1,«B 
28,978 
300,024 
11,517 
53,286 
20,658 
2,049 
2,006 


•10,947,679 
479,079 
86,846 

son 

4,391 
128, 547 

7i;i..'<;«5 

46,100 
197,277 
62,216 
5.643 
10,960 


Un. 


Olue  factories  

Cbemioal  wodn.. 

Aoetate  Ume  

lycad  amelteis.... 
Shc«p  dippfog.... 

Tanneries  

Alkali  works  

Ground  lime..... 
CyanldlBKiiluita. 
Soap  


Total. 


Valua. 

1,000 

88,000 

79,982 

282.400 

2,400 

12,000 

10,750 

56,375 

70 

525 

7,472 

37,780 

2.450 

9,  (XX) 

18,627 

58,220 

2,222 

13,800 

6,000 

27,000 

3,197,764 

18,480,OU 

1007. 


Bolliing  lime... 
Hydrated  lime.. 
Alkali  works. ... 
Chemical  works. 

Paper  mills  

Sugur  fa(  toflM., 
Tanneries  


1,762,784 
140, 136 
10.747 

173,422 
153,681 
24,640 
35.135 


r,738,211 
657.636 
36,365 
691,096 
572.838 
110,  MO 
144,425 


Fertlllrer 

rxialcrf 
lied 

OUkBrpmpoM 
Total.... 


not  apwK 


269,606  :  1712,410 


396,337 
118,310 


1,640,478 
436,128 


•Inotadaa  lima  for  sandjtae  brick,  sUff  cerospt,  steel  works,  glaas  works,  smelters,  abeep  dipping, 
HI  am  ifaBtuTB  of  aoaik,  ojanlda  ^tanta,  ^Ina  faotoilei,  etc. 

On  comparison  of  these  statistics,  it  will  be  seen  that  they  are  of 
service  primarily  for  determinmg  the  ralatiTe  importance  of  the 

structural  and  of  the  chemical  uses  of  lime.  The  figures  for  1906 
showed  that  the  lime  sold  for  structural  uses — building  lime,  hydrated 
lime,  for  sand-lime  brick  manufacture,  for  shv^  cement,  etc. — 
amounted  to  2,647,724  short  tons  out  of  a  total  lime  production  of 
3,198,087  tons,  leaYmg  550,363  tons  for  the  Tariotis  chemical  indus- 
tries in  which  lime  is  used.  According'  to  the  reports  for  1907|  on 
the  assumption  that  most  of  the  lime  handled  by  dealers  was  mar- 
keted as  building  lime,  the  total  lime  used  for  structural  purposes 
was  aj)parently  about  2.300,000  tons;  hence  about  785,000  tons  were 
used  m  the  chemical  inaustries. 

FUELS  USED  IN  BURNING  LIME. 
KtJui  and  quanlily  o/ fuel  used  in  burning  lime  in  1906  and  1907,  . 


lOnd  of  fuel  need. 


Wood.  corda. 

ShftTingi  about  tone. 

Oort-TT  do.  . 

Coke  do... 

on  barrela. 

Oas  oabic  liaet. 

Mixed  fiiols: 

Wood  cords. 

Coal.  short  tonn. 

Wood   cords. 

Coke  .<«liort  tons. 

Wood  cord.s 

Coal  sliort  tons. 

Ck)I»  do... 

Coal  and  coke  do... 

Coal  do... 

Ob9  .   cubic  feet. 

Total  


Quantity  of 
fnel. 


41%a09 
ttOtf 

2,100 
94,480 

236.486,000 


71,282 
95, 9«) 
300 
150 
300 
2,000 
500 
9,288 
37,386 
198,643,000 


Qnantitv 

of  llm<' 
bomed. 

Nuin- 
I'er  of 
plants 
nalBf. 

Bkort  ton*. 
821,073 
40,677 

oStS 

286 
8 

I 
0 

^     429, 411 

78 

[  1.120 

1 

18,288 

1 

28,086 
}  128,044 

0 
f 

.|  2,808,086  j  961 
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Kind  and  qucaUi^/  qfj'utl  tued  in  burning  Ivm  in  i!^  and  iM>7— Cioatinued. 


KiBdoflMiMCd. 

Quantity 
of  lime 
Lumed. 

Num- 
ber of 
plants 

Coke  ,  do. . ,  - 

Oil  .....bMTBU.. 

lUndftMi*: 

Qm  euUeftoet.. 

9,8:^7 
.520,  TM 
3,  4.'i0 
2U,374 

113,836 

12,824 
IW^  802,000 

z,m 

4.773 
2.403 

Short  ton*. 
CIS  006 
20,149 

l,aH7,S65 
.10,535 
15,815 

.W,  75M» 

>      W.,  3.^ 

190 
3 

487 
7 
9 
7 

TV 
7 
4 

I 

2,4SS,»4 

The  total  quantity  of  the  various  kinds  of  fuel  consumed  in  the 
domestic  lime  industry  durine  1906  and  1907  wee.  theiefovB.  ee 
foUows: 

Total  Juel  cotminied  in  burning  lime  in  J 906  and  JiHJJ. 


1908. 

1W7. 

1808. 

1007. 

VaaL  do.... 

484,241 
flQl.061 

4a9^<l74 
646,886  , 

CktitB. .  ibnrt  . 
OQ.  IwiKto.. 

4,oee 

4^^038,000 
24»4M 

4,408 
M»17| 

The  "jjjas"  in  this  taMf*  includes  both  natural  gas  and  producer 
gas,  as  can  be  determined  from  its  fuel  efficiency. 


FUEL  CONSUMPTION  PBR  TON  OP  UMB. 

» 

The  most  valuable  use  to  which  the  data  given  above  may  be  put 
is  the  detennination  of  the  average  fuel  consumption  per  snort  ion 
of  lime  burned  with  difTerent  kinds  of  fuel.  Disregarding  the  product 
from  the  plants  using  mixed  fuels,  these  arerages  are  as  shown  in  the 
following  table: 


Fuel  eontumpUon  per  thort  ton  <^  Hum  frimutf  m  iMtf  md  iWJ, 


1008. 

1807. 

igo6b 

1907. 

Ok  448 

,m 
.at 

0.540 
.««  1 
.404 

1 

asis 

L447 

0.  113 

1.  ««8 

OIL  bumls.. 

HYDRATBD  LIMB. 

Lame-hydratin^:^  plants  reported  a.s  in  operation  during  1906  and 
1907  are  classified  by  States  in  the  following  table.  The  output  of 
hydrated  lime  in  1906  was  120,357  short  tons,  valued  at  $479,079, 
or  $3.98  per  baixel;  in  1907  it  was  140,136  short  tons,  yalued  at 
M7,636|  or  $4.69  per  barrel 
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MINERAXi  BES0T7B0EB. 
Ntanber  qf  Ume-hydrating  plants  in  operation  in  1906  and  1907 ^  by  SUUa. 


Alabama.. 
Arizona... 
California. 
Colorado . . 
Coanecticut . 
Oeoi 


lOU.. 


1«M. 


1W7. 


State. 


■ 


Iowa. 


.MtilnP  [ 

Mlchig.in  

Missouri  

New  Yorlc  i 

Ohio  

Pamuylvanla  

Wwt  Viigliiia  

WlsootMin  


Total. 


1 
1 
2 
s 

9 
C 
1 
2 


IMPORTS  AND  EXPORTS. 


The  imports  of  lime  for  consumption  into  the  United  States  in  1907 
were  15,388  short  tons,  valusd  at  $86,304,  as  against  20,692  short 
tons,  valued  at  $91,241,  in  1906,  and  22,247  short  tons,  valued  at 

$84,564,  in  1905. 

The  exports  in  1907  were  valued  at  $90,379,  as  against  $101,668 
in  1906. 

SAND-LIMB  BRICK. 
PRODUCTION. 

The  year  1907  showed  an  increase  <^  $55,764,  or  4.77  per  cenL  in 
the  value  of  the  sand-lime  brick  output,  the  product  being  valuea  at 
$1,225,769,  a.s  compared  with  $1,170,005  m  190G.  The  common 
building  brick  averaged  $6.61  por  thousand  in  1907,  as  again.^t  an 
average  of  $6.71  in  1906.  The  average  price  per  thousand  for  front 
brick  m  1907  was  $10.96,  as  against  $10.42  in  1906. 

In  the  following  table  statistics  are  given  in  detail  for  1906  and 
1907: 

Production  of  mmd'lhulmde  in  the  United  SUiUm  in  190$  and  1907,  hyStata. 

1Q06. 


Stota. 


Altbamft,  Kentnrky,  Mis- 
lUfiippi,  and  Tonn«eiee. 

Arkans4iN,  Kunsiis,  Mituie. 
Bota,  SebnskA,  South 
Dakota,  and  TexAB  

Callfomiii 

Colorado  .■w.-l  lij.d'  ■ 
Delaware,  iiarylaud,  aud 

Vlr«lnl»    

Florida  

Gtoorffia . 

Illinois  and  Wisconsin. . . 

Iridiiiiui.  

lown  

Mlchlcjiii.  

New  .ii'rs«»y  

Now  York  

NortU  CarollriA  

Ohio  

Fennsylvnnia  

Other  8tatM»  


Nnin- 
fwr  of 
ojier- 
atlng 
ilmis 
roport- 


Coalition  bride.  I  Front  brick. 


Quan- 
tity 
(thuu- 
■anda) 


6,877 


8 
4 

■I  1 
4  I 

;i  I 

4 
ti 
3 
11 


14,877 
4,837 

9,403 
11,(578 
5, 139 

js.  m 

17. t)" 

:<.'Ci 

,  >  1 

.'I 

:;,  M7 
1 .  ZV2 
ti,  073 


Value. 


t51,<n9 


90,128 
a8.7H> 
e,043 

61,719 
83,306 
37,701 
40,150 

84,361 

2S.271 
102,879 

49,143 
109,257 

22.225 
7.049 

00,211 


tlty 
(tliou- 
•ands). 


1,278 


1 .  M»7 
1,900 
2,191 

(») 

(«) 

{«) 
690 
320 

(«) 
1,796 


Value. 


111,947 


17,90? 
22,400 
22,743 


1,910 

(v 

978 
2,718 


,v7  Us.fla9     997,311  15,682 


6.71 


e.OfiO 
2.474 

<«) 
12,022 


22,064 

12.710 
32.903 


Faney  brick. 


Qaan-I 
tity 
(thou- 
aands). 


(•) 


Value. 


Blocks, 

\aliif 


(•) 


(•) 


TotAl 


Hi 


103.345 
UX42 


121 

121 


13,473 


3. 473 

28.70 


15,876 


5,876 


(.7,119 

40.701 

55, 'Jin 

m. 
38, 

174, '.rjl 
50  K  i 

191,. <21 
32.  i'76 
10, 184 
62,921 


1,170,006 


"Incliidod  in  othor  Statoa. 

t>  Includes  (III  products  mad*  by  lem  than  tbnw  produoan  In  ons  State,  to  prevoot  dladodng  Indl- 

Tidiial  upfriitloris. 

cTiui  total  of  othiT  st:it-s  is  di-<tri)>ut«d  unong  tbs  Statae to  vfaldi It  beloBge In  ordsT thftt  Uhj 

nay  be  fully  rapreaeutod  In  the  totals. 
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Production  oj  sand-lime  brick  in  the  United  Statee  in  1906  and  JSH/7f  by  StaUa — Con. 

1907. 


Stole. 


AlAbuQA,  Kwtoeky,  and 

HlMis^ppi  

Arizona.  North  Dakota, 

and  washlnpton  

ArkanMW,  Kanttaa,  Mimie- 

ftota,  Kebmiu,  South 

Dakota, 

California  

Colorado  and  I  daho  

Delaware,  MuylAiuL  and 

VIrcinla....:  

Florida  

(iecrcia.  

Illinois  and  Wtaooiuin... 

Indiana  

Iowa  , 

Mich!L-;il,   , 

.Vow  jTersi'v  

N'ew  York  

North  Carolina 

Olilo  

Pamuylvanl* 
Ottiv  BtelM  ^ . . . . . . 

Total 
ATaiafB  TalM  par  If 


•lodDded  In  other  States. 

ftlnolodas  all  products  made  by  less  than  three  producers  In  one  State,  to  prevent  disclosing  Indi- 
vidiuU  openkdoos. 

«TlM  total  of  otlMT  StatM  la  diaMbtHad  among  tlia  Stataa  to  irUok  it  lidonga  In  ordar  that  tliay 
'  ba  ftaUj  iqtvaaaotad  In  tlw  totala. 

Vcbu  t^pnduetian  f^mnirUm  Met  t»  ike  United  Stata,  ISOS-im. 


Y«ar. 

Nmnberof 
planta. 

Valuaof  , 

product. 

1  Taar. 

Nunbarof 
planta. 

Valnaof 

product. 

16 

67 

|l.V).04O 
4<>3. 128 
972,064 

87 
M 

tl.  170, 006 
l,72l6,Tm 

1 
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PRODUCTION. 

The  production  of  sand  and  gravel  in  1907  amounted  to  41|851,918 

short  tons,  valued  at  $14,492,069.  In  1906  the  piodudion  ^va.s 
32,932,002  short  tons,  vahiorl  at  $12,698,20^.  The  increase  in  1907 
was  8,019,916  short  tons  in  quantity  and  $1,793,861  in  value. 

The  large  increase  in  quantity  as  compared  with  the  increase  in 
▼alue  was  due  to  the  inclusion  in  the  figures  of  lar^e  quantities  of 
sand  and  gravel  used  as  ballast  and  for  filling  on  tne  lines  of  rail* 
roads.  Tms  material  is  taken  out  by  the  railroads  themselves  and 
the  value  as  reported  ranges  from  8  to  20  cents  per  cubic  yard. 
Glass  sand  and  molding  sand  command  the  highest  phces,  the  aver- 
age prices  per  ton  In  1W7  beinff  $1.53  for  glass  sand  and  07  cents  for 
molding  sand.  Building  sand,  including  sand  used  for  concrete, 
mortar,  and  all  structitfal  puiposee,  had  an  average  value  of  32 
cents  per  ton  in  1907. 

The  price  of  sand  varies  so  with  the  treatment  of  the  matt' rial  after 
being  taken  from  the  mine  or  pit  that  a  statement  of  averaga  price 
can  nardly  be  taken  as  representing  the  market  conditions.  Much 
of  the  sand,  especially  the  building  sand,  is  dredfred  from  the  Ohio, 
Tennessee,  Mississippi,  Missouri,  Potomac,  and  Delaware  riTors,  the 
shores  of  the  Great  Lakes,  and  from  the  sea  beaches  of  Long  Island. 
This  sand  is  soith  times  sold  as  dredged,  being  simply  loaded  from 
the  dredge  for  shipment  on  scows  or  barges,  and  represents  the  low- 
est reported  value  to  the  producer.  Sand  washed,  dried^  screened, 
and  tnen  loaded  for  shipment  commands  a  hignor  pnee  J>ana 
crushed  from  stone  has  a  hir^her  value  than  natural  sand,  and  sand 
for  glass  making,  which  calls  for  especially  pure  sand,  commands  the 
hiQ^Bst  price. 

Pennsylvania  leads  in  the  value  of  sand  and  gravel  production^ 
followed  by  New  York,  Ohio,  Illinois,  and  New  Jersey  in  the  order 
named.  There  was  a  general  increase  in  production  in  1907  as  com- 
pared with  1906,  an  exception  being  noted  in  the  case  of  furnace 
sand,  in  which  there  was  a  slight  decrease. 

The  followTmi^  table  gives  the  production  of  sand  and  gravel  in  the 
United  States  in  1906  and  1907  dj  States  and  uses,  in  short  tons: 
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IMPORTS. 

Sand  valued  at  194,871  was  imported  into  the  United  States  in 

1907,  as  compared  with  imports  valued  at  $85,.5r>G  in  1906,  an 
increase  in  1 907  over  1906  of  $9,305.  In  1905  the  value  of  the  sand 
imported  was  $48,710. 

LITCRATUBE. 

Papers  in  which  the  character,  distribution,  relation  to  markets 

and  mel  supplies,  and  methods  of  extraction  and  preparation  of  glass 
sand  and  otner  sands  are  discussed  are  listed  below  in  the  order  ol 

their  dates 

JosBpn  D  ,  Glass  materials:  Minenl  Bewuxces  U.  S.  ior  1883-1881,  U.  6. 
CI«ol.  Survey,  i$85,  pp.  956-673. 
— - — ,  Gkn  materials:  Juneal  Bmmxcm  U.  8.  lor  168S,  TJ.  8.  Ctool.  Barwf,  1886, 
pp.  544-656. 

Campbiu.,  )C.  R.,  DeNriptionof  the  Browiuville-ComiellaTine  qiudnmg^eB,  Pemwyl- 

vania:  Geologic  Atlas  U.  8,,  folio  ^4,  TJ  S.  Geol.  Survey,  190:^.  p  49. 
Coons,  A.  T.,  Glass  sand:  Mineral  Keaourcee  U.  S.  for  1W2,  U.  S.  Geol  Purvey,  1904» 
pp.  1007-1015. 

BuBCHARD,  £.  F.,  Requirements  of  eand  and  limestone  for  |^h»B  makiiig:  Bvfl.  U.  8. 

Geol.  Survey  No.  286,  1906,  pp.  462-458. 
^  ,  Glass  8and  of  the  middle  Jiisrinippi  bMin:  Bull.  U.  8.  Oedl.  Surwy  No.  885, 

1906,  pp.  459-472. 

Sto8£,  G.  W.,  Gla^sand  induetry  in  eastern  West  Virginia;  Bull.  U.  S.  Geol.  Survey 

No.  285,  1906,  pp.  473-475. 
BuRCHARO,  E.  F.,  Glass-eand  industry  of  Indiana,  Keatucky,  and  Ohio:  BulL  U.  8. 

Geol.  Survey  No.  315,  1907,  pp.  361-376. 
,  Notes  on  glass  sands  from  various  localiftici,  maiiily  undevdopad:  Bull.  IT*  8. 

Geol.  Survey  No.  315, 1907,  pp.  377-382. 
,  Prodaeum  of  glass  sand,  sand,  and  gravel  in  1906:  Ifinenl  R<w>iiic«i  U.  8. 

for  190fi,  U.  S.  Geol.  S  iney,  in07,  pp.  OO."  1000. 
Kansouh,  B.  S.,  The  silica  sand  indust^:  Eng.  and  Min.  Jour.,  December  28, 1907, 

pp.  1211-1212. 

KthfMEL,  Henrt  B.,  and  Gaok,  R.  B.,  Tlio  glafis-sand  industry  of  New  Jenej:  Ann. 

Bept.  New  Jeney  Geol.  Survey  for  1906, 1907,  pp.  77-06. 
Book  PaoBiiosa,  Aa  vp-to-dale  luinoiB  (aaiid)  plant;  Xanuarsr  28, 1908.  pp.  66-64. 

The  followkig  three  papers,  arranged  chrouologicidhr,  centum  much 
Tulaable  mformation  conceming  molding  sands.  Tne  last  paper  is 
probably  the  most  complete  that  has  yet  been  published  concern  in*: 
the  sands  of  a  particular  area,  nnd  onil)odies  tabulated  results  of 
considerable  experimental  work  on  the  physical  properties  of  the 
material 

IfsRRiLL,  G.  P. ,  Guide  to  the  study  of  the  collections  in  the  section  of  applied  geology, 
Nonmetallic  minerals:  Rept.  U.  S.  Nat.  Mus.  for  1999, 1901,  pp.  474-477. 

BcKEL,  p:d\vin  (\,  Molding  sand,  its  uses,  properties,  and  oocnnenoe.  Twenty-fixat 
Bept.  New  York  State  geologist,  1901,  pp.  91-96. 

\fhaiBLf  H.  B.,  and  others.  Report  upon  some  molding  sands  of  New  Jtsmy:  Ana* 
Rapt.  State  geologist  of  New  Jeiaey  for  1904, 1905,  pp.  166-846. 

Three  papers  recently  issued  by  the  United  States  Qeologioal 
Survey  which  deal  with  sand  and  gravBl  as  constituieiite  of  concrete 
axe  tlkie  following: 

BuRCHARD,  E.  F.,  Concrete  materials  psodnosd  in  the  Ghictgo  district:  BalL  U.  8* 

Geol.  Survey  No.  340, 1908. 
HuxFBHBT,  E.  1*.,  and  Jordan,  W.,  Jr.,  FovUand  cement  mortars  and  their  constitii* 

ent  materials:  Bull.  U.  S.  Geol.  Survey  No.  331,  1908. 
Humphrey,  R.  L.,  The  strength  of  concrete  beams:  Bull.  U.  S.  Geol.  Survey  No. 
644, 1906. 
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By  A.  T.  Coons. 


FBODUCTION. 

The  tMkUm  |>re0eiited  in  this  report  represent  the  output  of  slate 
as  reported  to  this  office  du'cctly  1)y  the  quanymen,  and  mclude  the 

quantity  jind  vjduo  of  the  roofiiig  slate  sold  by  thorn,  the  quantity 
and  value  of  mill  stock  sold  by  them,  and  the  value  of  a  Quantity  of 
slate  sold  fur  other  purposes.  The  statistics  for  the  rougn  material 
of  the  mill  stock  represent  the  rough  slate  sold  by  the  quarrymen  to 
nulls  to  be  made  into  a  finished  product,  and  those  for  the  manufac- 
tured material  repre<?ent  the  slate  used  I  v  the  qunnymen  in  their 
own  mills  and  sold  in  the  finished  or  partly  fnii-^lied  state.  The 
values  driven  represent  the  prices  free  on  board  at  pomt  of  shipment. 

The  figures  giving  the  quantity  of  mill  stock  and  other  slate  sold 
by  the  quarrymen  are  shown  for  the  first  time  in  1907,  and  it  is 
hoi)ed  that  their  future  publication  will  be  of  interest  and  value  to 
the  producer,  representing^  as  they  do  with  the  figures  for  roofing 
slate  the  entire  quantity  of  slate  marketed  during  the  year. 

During  the  years  since  and  including  1903  the  slate  trada  has  been 
mors  or  less  adversely  affected  by  the  financial  condition  of  the 
country  or  by  labor  troubles  in  the  building  trades  and  strikes  in 
sinte  (quarries,  by  the  use  of  tiles,  concrete,  shingles,  and  of  patent 
rooling  processes  and  cheaper  grades  of  material  for  roofing,  by  the 
high  pnce  and  scarcity  or  lab^r,  and  by  a  decrease  in  the  export 
trade. 

In  1907  there  were  nine  States  producing  a  commercial  output  of 
slate  in  the  United  States.  These  States  were  Pennsylvania,  Ver- 
mont, Maine,  Virginia,  Maryland,  New  York,  Califoruia,  Arkansas, 
and  New  Jersey,  named  in  order  of  value  of  output.  In  1906  Georgia 
reporte<l  an  output  and  New  Jersey  had  no  production  in  that  year. 

Slate  valued  at  $6,019,220  was  .quarried  and  sold  in  the  United 
States  in  1907.  This  is  nn  inereiise  of  $350,874  over  the  y?dne  re- 
ported for  lOlM),  which  was  $5, 346.  The  production  in  lUliZ 
represents  tlie  larg^est  output  since  1908,  when  it  was  $0,250,885, 
the  largest  production  of  slate  in  the  hist  or  \'  of  the  United  States. 

In  1907  the  production  of  roofmg  slale  was  reported  as  1,277,654 
squares,  vahiea  at  $4,817,709;  in  1900  the  figures  reported  were 
1.214,742  sc|uares,  valued  at  $4. 448, 780,  an  increase  in  1007  of  02,812 
squares  in  quantity  and  of  $308^983  in  value.  The  increaise  in  aver- 
age Talne  per  square  from  $8.66  m  1906  to  $3.77  in  1907  was  11  centa. 
Producers  i^neraUy  reported  an  advance  in  price  per  square  on 
account  of  increased  cost  of  supplies  and  from  scarcity  and  mcreaaed 
cost  of  labor. 

The  value  of  mill  stock,  including  slate  sold  for  other  purposes, 
decreased  from  $1,219,560  in  1906  to  $1,201,451  in  1907,  or  $18,109. 
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Of  the  States  producing  mUl  stock.  Vermont  and  New  York  decreased 
in  value  of  output,  a  loss  probaoly  caused  by  the  strike  affecting 
almost  all  of  the  quarries  in  th('  \  t  rniont-New  York  r^on  wkifih 
be^an  in  May,  1907,  and  is  still  in  progress  in  May,  1908. 

As  already  ijidicated^  the  greater  pjirt  of  the  slate  quarried  iu  the 
United  States  is  made  mto  roofing  slates.  Produced  almost  entirely 
in  the  northeastern  part  of  the  country,  these  slates  are  shipped  all 
over  the  ITnited  States,  and  are  also  exported  to  a  small  extent.  A 
few  years  ago,  durin*:;  the  strikes  in  the  famous  Welsh  ciuarries,  they 
were  shipped  in  large  quantities  to  England  and  English  colonies. 
The  great  durability  of  slate  as  a  roofing  material  overcomes  to  a 
large  extent  the  disadvantages  of  the  wei<:ht  of  the  roof  and  of  the 
cost  of  slate  as  compared  vnm  cheaper  and  li»i:]iter  materials,  and  also 
unfavorable  labor  eondit  ions.  The  scarcity  and  liigh  price  of  shinfrles 
also  have  served  to  keep  slate  iu  favor  both  for  local  use  and  for 
rfiipment. 

Roofing  slate  as  put  on  the  market  is  sold  by  "squares,'*  a  square 

meaning  a  sulRcient  number  of  pieces  of  slate  of  anv  size  to  cover 
100  square  feet  of  surface  on  a  roof,  allowinjr  a  3-mch  lap.  The 
approximate  weierht  of  roofin<r  slnte  of  ordinary  thickness  is 
pounds  per  square,  and  the  sihile  is  generally  shipped  in  carload  lots 
of  from  50  to  100  squares  per  carload,  according  to  the  size  of  the 
ieccs.  The  sizes  of  slate  in  a  square  yaij  from  24  by  16  inches  to 
by  7  inelies,  and  tli*^  numluT  of  pieces  necossnn,''  for  m  square  varies 
from  85  to  680,  acconlinir  to  the  size  of  the  pieces.  The  thickness 
of  ordinary  slate  is  Irom  une-eightli  to  three-sixteenths  of  jui  inch, 
dates  less  than  one-eighth  commanding  less  price  per  square  as  they 
are  more  liable  to  breakage,  while  those  over  three-sixteenths  com- 
manil  lilirh'^r  priees. 

The  price  jx  r  s(|u;irp  depends  on  the  size  of  the  pieces,  the  quality 
of  the  slate,  and  the  uniformity  of  the  pieces  as  to  thickness,  smooth- 
ness, and  straightneas.  The  color  of  the  slates,  which  varies  con- 
siderablv,  also  affects  the  price.  Among  the  distinguishing  colors 
are  the  black,  dark  <^ny,  green,  and  red  of  ^Vrkansas  slates,  tiie  verv 
dark  jxray  of  California  and  Mnine  shites,  and  of  the  Maryland- 
Pennsylvania  Peachbottom  slates,  the  black  of  New  Jersey,  the  red 
and  ^een  of  New  York,  the  bluish  black,  dark  gray,  and  aark  ereen 
of  Pennsylvania,  and  the  dark  grays,  green,  purple,  and  bluish  black 
of  Vermont  slates.  Some  of  these  slates  fade  somewhat  on  exposure 
to  the  snn,  nnd  nre  therefore  not  considered  (Mitirdy  sritisfaetor}'  by 
some,  thougli  tlieir  other  roohu^  prupertie.s  remain  uiiiiiipaired.  On 
the  other  hand,  these  fading  slates  are  often  preferred  as  giving  a 
softer  tone  and  assisting  in  producing  a  roof  of  more  beauty  thsn  the 
brighter  slates.  Roofing  slates  of  cneaper  ouality  are  also  made  of 
mottled  and  ribhoiifd  s[:it(\  it  boin^j:  possi!ile  to  conceal  these  defi- 
ciencies of  color  amj  '^vp*  ;! i  miicc  under  llu>  \:\\)  of  the  slate. 

The  prices  per  square  ul  slate  of  gootl  quality  and  of  ordinary 
thickness  rans^e  from  $3.75  to  $10  free  on  board  at  <][uarries,  the 
highest  prices  heing  for  New  York  red  slate.  Slate  inferior  in  quality 
or  color  is  quoted  as  low  as  S2.75  per  square,  while  sqnnres  of  -elpf-ted 
ieces  over  three-sixteenths  of  ni)  inch  thiek  are  (iiiotrd  at  inueli 
igher  prices.  The  pri(;es  per  square  vary  frt'in  month  to  month,  and 
the  freight  rates,  changing  according  to  noint  of  shipment,  range 
from  SI  to  $1.75  per  square  to  places  west  ox  Pittsburg  and  east  of  the 
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Mississippi  to  nearly  $8  p>er  square  to  San  Francisco  and  along  the 
Pacific  coast,  the  only  local  source  of  supply  for  the  West  being  in 
Eldorado  County,  CaJ. 

Amons^  the  uses  of  slate  other  than  for  roofing  are  for  blackboards, 
school  slates,  flo()rin<^,  sinks,  laundry  tubs,  f^ravo  vrtults,  sanitary 
ware,  electrical  switchboards,  billiard  and  labonitorv  table  tops, 
mantels,  hearths,  and  caps.  Slate  used  for  these  purposes  is  known 
as  mill  stock  and  is  sola  either  by  the  quanymen  to  milling  com- 

f anies  or  is  milled  by  the  guarrj^  operators  who  have  their  own  mills, 
t  is  generally  sold  in  the  form  of  slabs  from  1  to  3  inches  thick,  the 
price  yarying  according  to  the  thickness  and  to  the  work  done  on  the 
slab.  Maine,  Pennsylvania,  and  Vermont  produce  nearly  all  the  mill 
slate,  and  Pennsylvania  reported  the  only  slate  that  was  used  in  1907 
for  blackboards  and  school  slates. 

The  follo\%-ing  table  shows  the  value  of  roofing  and  mill  slate 
quarried  in  the  United  States  in  1906  and  1907,  by  States: 

Value  o/roojing,  mtU,  and  other  elaU  proiUu  ed  m  the  United  BtaUe  in  1906  and  J9C7, 

by  Siotee. 

lUOU. 


ArkanaM  

California.  

Oeoixitt  

Maine  

Marylainl  

New  York  

Pennsylvania.. 

Vennont  

Vliglnla  

Total.... 


Booflivdata. 

ValnB 

Total 
value. 

Number  of 
aquares. 

Valw. 

ofmlO 
■taek. 

10,000 
1,000 

tm,im' 

.'.,000 

16,000 

65,000 

80,000 
5,000 
23t<,r>81 
130,909 

ri, 3eo 

3,522,149 
1,441,330 

172,857 

ls,-l9S 
2.'.,28S 
10,7SS 

755,  a.*; 

100,916 
12«,9t.5 
«),000 
2,710,249 
1,1S9,7W 
172, S57 

137,7&5 
1,004 
12,.'«i0 
811,900 
261,031 

1,214,742 

4,448,786 

1,219,600 

5,U>8,34G 

loar. 


■  f. 

StettL 

■r 

Booflng  alata. 

Mill  atoGk. 

Otiier. 

Total 
VOlM. 

Number 

at 
•qoana. 

Vahia. 

Maniifiirtiirfi(i. 

Rougb. 

Total. 

Quan- 
tlly. 

Value. 

Quan- 
tity. 

Value 

Quan- 
tity. 

Valup. 

Sq.feet. 

Sq.feeL 

Sq.fetL 

m,m 

8;S 

90^606 

110,060 

8,000 
83,486 
3,855.640 
1,477,260 
178,070 

QtUloniUL 

7,m 
10,879 
.  21,815 
2,000 
11.906 
793,4fift 
S85.314 
39.172 

160,000 

91.583 
113,665 
8,000 
81,635 
2,987.740 
1,301,576 
173,070 

Maine  

««,8»j 

6146,088 

1146^088 

Maryland  

New  Jersej'  

New  York 

%m 

13,000 
3,447,664, 
608,317 

1,950 
657.714 
141,130 

18.000 
4,940.  «8 

968,0111 

1,950 
080,763) 
17S.6W 

Pennsylvania- . 

Vermont  

1,408,830 
286.  f»« 

f68.030 
84,668 

»M7,147 

1,277,554 

4,817,700  4, 5r>3,800 

 i 

845,817 

1,758,433 

97. 592  ('.,322,2:53 

■ 

2/*.  042 

6.019,220 

o  Used  chiefiv  for  olix-trioAl  .''upplios. 

6  Compoaed  ol  5,711,106  achool  alates,  valued  at  148,162,  and  1,531.330  aquaie  loet  of  blackboard  mat^ 
ital,  nlnad  »8tlOB,fltK. 


The  qu^tity  and  ralue  of  blackboard  and  school  slates  stated  in 

the  preceding  table  represent  not  the  entire  quantit}^  and  value  of 
these  articles  made  in  l'.)07,  but  the  quantity  and  value  of  the  material 
sold  as  such  by  tho  nuarrvmen.  It  is  possible  that  some  of  the 
rough  milling  stock  sold  to  the  slate  inilis  by  the  quarrymen  was  used 
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for  these  purposes.  This  of&ce  does  not,  however,  collect  slate 
statistics  from  manufacturers,  but  from  quarrymeii.  Were  figures 
firom.  dealers  and  slate-mill  operators  included,  it  would  be  aimoet 
impossible  to  aroid  duplication.  On  the  other  hand,  it  is  impossible 
to  obtain  the  value  or  roug:h  slate  stock  from  the  quarryraan  who 
mills  his  own  slate,  as  the  only  value  the  material  has  to  him  is  iLs 
Talue  at  the  completion  of  his  work. 

The  following  table  shows  the  lolal  value  of  the  slate  pioduction 
of  the  United  States  from  1903  to  1907,  inclusive: 

Valiu  t^OaU  ffodueed  in  tke  UmUd  Statu,  1908-1907,  by  Statu. 


btate. 

imi. 

1006. 

14,709 

70,  tm 

su.aoo 

4.  'ijf(\ 

181, 168 
133,972 

110,000 

40.000 
7.. ^00 
224.  2:a 
lol,  Jl.'. 

$5,000 

80,000 
.-i.OOO 

130,969 

$S,500 
60,000 

2M.ZV.) 
4<W 

236.606 
116,060 
8,000 
g3,4S5 
>,865»«10 

7 1 ,  ■»4;i 

607 

300 
1.  4t)S.  l.'l 
l;if).  J(is 

72. 300 
3,«22,1« 

Vttth  

Total  

iir>,:t.'i4i 

I4'i,  7>% 

1 .  441 ,  X« 
17.'.  «7 

1.477.269 
173,670 

o,m,m 

0,ai»,2w 

Tile  following  table  shows  the  value  of  slate  for  roofing  purpose 
and  for  miU  stock  from  19Q3  to  1907,  inclusive: 

Valiu  of  roofing  slate  ami  mUl  stocky  190S-1907. 


1003.. 
1904.. 

1905.. 
lOOt'... 


RooQng  data. 

Value  of 

Total 
TaliM. 

Number  of 
'  squares. 

Value. 

Mill 
atodt. 

i,;rs.u-t4 

1,241,227 
1,214,742 
1,277.564 

$.V34o.078 
4.  (V(tt. 
4,-4.660 
4, 448, 786 
4,817,780 

$911,807 
947,90fi 
921,657 
1,219,560 

$(),2.')6,885 
5,til7,195 
4!i«5,207 
5.6<W,340 
6,019,220 

The  following  table  shows  the  average  price  of  roofing  slate  per 
square  since  1902: 


1902. 
1903. 
1904. 


Average  annual  price  per  square  oj  rouj'mg  slate  Jot  the  entire  country. 
 $3.45  1905  


3.88 
3.78 


1906. 
1907. 


$3.69 
3.66 
3.77 


OfFOBTS. 

Practically  no  slate  is  imported  into  the  United  States.  In  1906 
slate  valued  at  $9,471  wa.s  imported  in  the  form  of  mantels,  chimney 

pieces,  etc..  inclndinj]:  for  roofint?  slfite;  in  1907  the  importa- 

tions were  valued  at  ?5,404,  of  which  ^3,196  was  for  chimney  pieces, 
etc.,  and  $208  for  roofing  slate. 

EXPORTS. 

In  comparison  with  tho  total  output  the  value  of  roofirfr  slate 
exported  rrom  this  countn-  in  1907  was  very  small,  being  only 
$220,995,  as  against  $255,785  in  1900. 
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SIiATE  IXDUSTRT  BT  STATES. 

Arkansas. — The  development  of  the  slate  industry  in  Arkansas  is 
still  retarded  hj  lack  of  transportation  facilities.  This  shie  is  at 
present  used  pnncipally  for  electrical  purposeB.  although  guod  roof- 
ing material  may  be  obtained  in  the  State.  The  developeMi  deposits 
are  chiefly  in  Polk  and  Montgomery  count 

Califnmia. — There  \\m  a  decrease  in  the  sl»\fe  operations  in  the 
Eldorado  County,  Cal.,  district  from  10,0(H)  <|uares,  valued  at 
$80,000,  in  1906,  to  7,000  squares,  valued  at  ^GU.iJOO,  in  1907. 

Qecrgia, — ^Development  work  was  done  at  the  Rockmart,  Polk 
County,  slate  deposits  in  1007. 

Maxnr  -  Operations  in  the  Maine  slate  district  were  practieallr  the 
same  in  n»()7  as  in  1906,  the  output  for  1907  heing  valued  at  ?2;i(i,fK)f3, 
as  compared  with  $2.38,681  in  1906,  a  decrease  of  $2,075.  The 
decrease  was  in  quantity  and  yalue  of  roofing  slate.   Tne  average 

{)rice  |)er  square  was  $5.43,  against  $5.45  in  1906.    The  producing 
ocalitiea  were  Blanchard,  Monson,  and  Brownvillei  Piscataquis 
County. 

Maryland. — The  entire  output  of  slate  in  Maryland  in  1907  was 
obtained  finom  the  Peachbottom  region  at  Cardiff,  Harford  County. 

Tln  re  was  a  decrease  in  value  of  $14,009,  from  $130,969  in  1906  to 
$116,060  in  1907.  Tlie  decrease  ^va.'=!  in  tlio  qnantity  and  value  nf 
roofing  shite.  The  average  value  per  square  was  $5.21  in  1907,  as 
against  $5.14  in  1906. 

New  Jersey. — The  slate  properties  in  Sussex  County,  N.  J.,  were 
operated  to  some  extent  in  1907. 

Neiv  York. — T\u^  output  of  slate  in  New  York  was  obtained  from 
Granville,  Middle*  (Iranvillc,  and  Salem,  Washington  County.  The 
total  value  increased  from  172,360  in  1906  to  $83,485  in  1907,  a  gain 
of  $11^125.  The  avenige  price  per  square  was  $5.56  in  1906  and 
$6.85  in  1907.  This  increase  in  value  was  on  account  of  a  larger 
quantity  of  the  better  quality  of  red  slate  sold  in  1907. 

Penrff^fhyivia . — The  onfjnit  of  slate  from  this  State  amounted  to 
64.06  per  cent  of  the  total  value  of  the  slat^^  pro<hieed  in  the  United 
States.  This  repr^ents  62.02  per  cent  of  the  value  of  the  roofing 
slate  and  72.24  per  cent  of  the  value  of  all  the  other  slate  produced* 
The  value  of  tne  slate  output  in  Pennsylvania  in  1906  increased 
S^.s:].}?)!,  from  ?3,r,22,149  in  190G  to  !?3,855,640  in  1907.  The 
increase  wm  both  in  roofing  slate  and  in  niiii  stock. 

In  1906  the  output  was  curtailed  l)y  a  strike  in  the  Bangor  region 
lasting  two  months.  In  1907  operators  reported  steady  demand 
eoual  to  or  greater  than  the  supply  until  October  and  November, 
wnen  the  jrf'neral  finu^f  sitnati«»n  depressed  the  slate  trade  some- 
what; however,  but  little  stock  was  lett  on  hand,  and  many  orders 
were  placed  for  1908.  Prices  were  higher  in  1907  for  roofing  slate 
and  mill  stock. 

The  roofing-slate  output  increased  from  755,966  squares,  valued  at 
S2,710,249,  in  1906  to  793,466  squares,  vnlued  at  $2,987,740,  in  1907, 
an  incrpa«;(^  of  87,'^on  ■^rjuares  in  quantity  and  of  $277,491  in  value, 
Tlie  average  price  per  square  was  $3.59  in  1906  and  $3.77  in  1907, 
an  increase  or  $0.18  per  square.  The  roofing  slate  in  Pennsylvania 
comes  from  York,  Lehigh,  and  Northampton  counties.  In  1907 
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PenrLsylvania  produced  62.11  per  cent  of  the  quantity  of  roofing 
slate  produced  in  the  United  Suites,  and  Northampton  County  pro- 
duced 70.07  per  cent  of  the  PennsylVama  output  and  43.52  per  cent 

of  the  total  for  the  United  States. 

In  1906  other  kinds  of  slate  in  Pennsylvania,  including  slabs, 
blacitboards,  school  slates,  and  other  milled  products,  were  valued  at 
$811,900;  in  1907  at  $867,900,  an  increase  of  $56,000.  In  1907  for 
the  first  time  an  attempt  was  made  to  separate  the  quantity  of  slate 
sold  directljr  to  the  mills  by  the  quanymen  from  the  slate  milled  by 
them  in  their  own  mills  and  also  to  separate  the  quantity  and  value 
of  the  slate  sold  by  tlie  quarrymen  for  school  slates  and  bhickboanls. 
The  resuhs  are  shown  in  the  tables  showing  the  total  slate  output. 

Fenns}  Ivania  is  the  only  State  reporting  slate  sdd  for  blackboards 
and  school  slates.  The  detailed  statement  of  the  slate  output  in 
PennsylTania  in  1906  and  1907,  by  counties,  is  given  in  the  following 
table: 

Slate  produeiion  in  Pmtuylvania  in  1906  and  1907,  by  countia. 


Connly. 

Nunilwrof 
squares. 

Value. 

MfUsUte. 

Total 

TollM. 

1906. 

York  

n.408 
20«.  .W5 

$50,833 
741.933 
l.eON.4K3 

U  JO.  4  20 

LehiKh  

5197.  4.ST 

Total  

7»,9G6 

2,710,249  i  811,900 

3,fi22,l« 

nam. 

14,709 

222, 762 
565,945 

2,064,065 

S2.2S6 
1,007.(113 
2.  7(jo.  741 

Total  

o  160,224 
6  701,676 

7sa,«ie 

3,86B,M» 

«Rep»«wni«73l,218siiUH  n-  [<•<■•  r>f  Ishickboard  nialerial.  vhIuimI  ut  $>vS,7()7;  l,i79,7J7sfhoul slates, valued 
at  $12.r'."J.  and  '.»«».fi2l  8qunn>  fr.  t  of  niill  slat*,  valued  at  ?ni,7J.'i. 

bRepreiMtuttt  M00.1I2  square  foet  of  lilackboard  luaterial,  valued  at  9110,288;  4,131,3ti8  aclioul  slates, 
■nlmimtm»0»mad  4jSiOjm  aqaikn  Itot  of  miUabite.  valuBd  at  1660.088. 


VertiioiU. — VennouL  ranks  next  to  Pennsylvania  in  the  production 
of  slate.  In  1907  Pennsylvania  produced  64.06  per  cent  of  the  total 
value  of  slate  for  the  United  States,  and  Vermont  24.54  ])er  eent.  A 
labor  strike  beginning  May  1,  1907,  caused  the  output  (  f  shito  in 
Vermont  to  remain  j)ractically  the  same  as  in  1*)06.  A  good  demand 
was  reported,  w  hich,  owing  to  the  strike,  could  not  bo  supplied.  The 
total  value  in  1906  was  $1,441,330,  and  in  1907  $1,477,259,  a  gain 
for  1907  of  $35,920.  The  gain  ^\  lia  in  quantity  and  value  of  roofing 
slate;  this  increased  from  354,1.^4  squares,  valued  at  SI, 189,799,  in 
l\)m,  to  385,314  squares,  vahied  at  $1,301,570,  in  1907,  a  gain  of 
31^180  squares  in  quantity  and  of  $111,777  in  value.  The  average 
price  per  square  was  $3.36  in  1906  and  $3.38  in  1907. 

The  mill  stock  decreased  in  value  from  $251,531  in  1906  to  $175^683 
in  1007,  a  loss  of  $75,848.  The  slate  output  of  this  State  was  chiefly 
from  iiutlund  County,  a  small  production  being  reported  from 
Washington  County. 

Virginia, — labor  strike  for  about  three  months  curtailed  the 
output  of  slate  in  1907,  although  the  total  output  remained  practi- 
cally the  same  as  in  1906,  being  30.008  s(|uare>;,  yalued  at  $172,857, 
in  1906,  and  39,172  squares,  valued  at  $173,070,  in  1907. 


Digitized  by  Google 


STONE. 


By  A.  T.  C(x>NS. 


INTBODircmON. 

As  in  the  chapters  on  stone  pubHshed  in  preceding  volumes,  the 
present  statistics  of  the  production  of  stone  in  the  United  States 
include  the  stone  sold  by  tne  quanrTmen  and  only  such  manufactured 
product  as  is  turned  out  W  the  producers  themselves. 

For  many  yonrs  the  earns  pent  oy  the  T'nitofl  States  Geolofijical  Sur^ 
vey  to  (junrryiiu'ii  requesting  statLHtics  uf  building  and  monumental 
stone  simply  asked  for  the  huilding  and  monumental  stone  sold  by 
them;  hut  the  replies  were  so  unsatisfactory',  the  value  per  unit  of 
measurement  differed  so  widely,  even  in  the  same  locality  and  for  the 
same  firm  as  reported  for  different  years,  tluit  in  order  to  get  figures 
capable  of  comparison  it  wms  found  advisnble  to  separate  the  rough 
stone  from  the  dressed  stone.  By  this  means  it  became  possible  to  get 
statistics  capable  of  comparison,  as  the  arerage  ptroducer  sells  his  out- 
put in  the  same  manner  each  year,  and  a  comparison  of  the  individual 
reports  for  different  years  showe<l  which  producers  manufacture  ihoir 
stone  and  which  sell  it  roufrh.  The  larirt^  qnantitirs  of  stone  sold  in 
the  rough  make  it  inadvisable  to  put  a  vahialioa  on  this  class  of  stone 
other  tlian  the  value  it  bears  as  it  leaves  the  quarry  man's  hands — that 
is,  the  value  free  on  board  at  point  of  shipment  in  the  rough  or  nierelv 
rough-cut  condition  desired  by  the  purchaser.  On  the  other  hand, 
the  stone  which  is  quarried  and  mannfactnroil  bv  the  quarrymian 
himself  lias  no  value  to  him  until  it  is  solil  by  him  m  its  linLshcd  state. 
This  method  of  valuation  would  appear  to  tend  to  give  an  unfair 
value  to  the  same  stone  reported  from  different  States.  For  example, 
the  Georgia  marble  is  practically  all  sold  rough  to  the  manufacturers, 
and  to  its  output  of  807,000  cubic  fort  in  1007  was  giv^n  n  vfdne  of 
$864,757,  or  $1.07  per  cubic  foot  as  ruuirli  material;  on  the  other  hand, 
by  far  the  greater  part  of  the  Vermont  marble  is  dressed  by  its  pro- 
ducers, and  to  the  1,450,000  cubic  feet  produced  in  that  State  in 
1907  was  given  a  dressed-stone  value  of  $4,596,724,  or  $3.10  per  cubic 
foot.  Most  of  the  "N'ormont  ^rranite,  however,  especially  the  monu-* 
mental  stone,  is  sold  rough  to  the  manufacturers.  In  Indiana  the 
celebrated  "Bedford"  stone  is  usually  shipped  direct  from  quarry  to 
market  in  the  unfinished  or  partly  finishea  state. 

It  will  thus  be  seen  that,  although  the  desire  of  the  United  States 
Geological  Survey  is  to  publish  figures  of  production  with  as  little 
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value  of  labor  adfled  to  the  value  of  the  raw  mat  <  rial  as  possible, 
the  labor  value  could  only  be  excluded  from  the  manufactured  stone 
quairied  and  sold  by  the  quarrymen  if  the  Survey  assigned  a  Talue 
to  the  stone  itself.   In  many  cases  this  would  not  be  possible.  Often 

no  unit  of  mofisiirpmpnt  is  stated,  and  it  is  to  be  regretted  that  there 
is  not  more  uniformity  in  the  measurement  of  stone  as  sold  and 
reported  by  the  qitsmynien.  In  case  of  building  and  monumental 
stone,  rubble,  ripi  aj>,  etc.,  the  quantities  are  reported  in  eubie  feet» 
cubic  yards,  tons,  cords,  j)crch6s,  rods,  etc.  The  ton  is  indefinitely 
long  or  short;  the  cord  is  from  1 1 ,000  to  13,000  pounds;  and  in  many 
cases  where  wei^rhts  are  given  no  refjard  Ls  had  to  the  specitie  nrravity 
of  the  stone,  the  weight  seeming  to  be  arbitrarily  fixed  by  the  pro- 
ducer. 

In  reporting  stone  for  flagging  and  curbing  the  lineal  measurement 
and  also  the  weight  are  used ;  but  the  stone,  of  course,  is  not  of  uniform 

thickness. 

In  case  of  cmshed  stone  the  usual  measurements  are  the  ton,  long 
and  short,  and  the  cubic  yard,  which  varies  in  weight  from  2,300 
pounds  to  3,000  pounds.  Squares  of  100  square  feet  are  also  reported 
nom  some  localities.  It  has  been  possible,  however,  for  the  last  few 
yeai^  to  fjive  the  quftntity  as  well  as  the  value  of  crushed  stone,  and 
this  quantity  has  been  given  in  short  tons,  on  account  both  of  the 
large  number  of  producers  reporting  in  that  manner  and  also  of  the 
ease  with  which  the  other  units  may  be  converted  into  short  tons. 
The  average  weight  of  the  cubic  yard,  as  reported  by  the  quanymen, 
is  2,500  poimds. 

It  is  also  possible  to  give  the  number  uf  paving  blocks  made  as 
well  as  the  value  of  these  blocks.  However,  the  si;&c,  and  therefore 
the  weight,  of  these  bloclra  vary  considerably. 

The  quantity  as  well  as  the  value  of  stone  used  for  furnace  flux 
has  been  puhli>h<Ml  for  some  years. 

In  this  report  is  jjnhlished  for  the  lirst  time  the  quantity  as  well 
as  the  value  of  the  granite  produced  in  Vermont,  and  it  is  to  be  hoped 
that  in  the  near  future  it  may  be  possible  to  obtain  the  fM;ures  of 
quantity  for  other  States  as  complete  as  are  those  given  for  A^rmont. 

Much  consitleration  has  been  privcn  to  the  proper  statement  of  the 
value  of  the  ^^t one  production  by  the  United  States  Geological  Stirvey 
and  by  the  Survey  in  cooperation  witli  various  Slate  surveys,  as  tliose 
of  Illinois,  North  Carolina,  Iowa,  and  Maryland,  and  at  the  oflice  of  the 
United  States  Census,  and  the  decision  has  always  been  to  give  the 
Talue  as  herein  stated,  with  the  hope  that  ability  to  publish  in  the 
near  future  the  quantity  of  material  sold  may  do  away  with  any  ap- 
pearance of  inconsistency. 

PRODXTCTION. 

For  simplicity  of  treatment  the  kinds  of  stone  covered  by  the  fig- 
ures given  in  this  report  are  cla^ssiticd  as  granite,  trap  rock,  sandstone, 
bluestone,  limestone,  and  marble. 

Granite  includes  true  granites  and  other  igneous  rocks,  as  gneiss, 
mica  schist,  andesite,  syenite,  trachyte,  (luartz  porphyry,  lava,  tufa, 
dialiase.  trap  rock,  basalt,  diorite,  »r!d»')n>.  and  a  small  (HlM^1tit^•  of 
serpentine.   Kocks  of  these  kinds  are  as  a  rule  quarried  conmierciaily 
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in  quantities  too  smaii  lo  oormit  f  hoir  being  tabulated  separately,  but 
the  trap  rock  output  fur  California,  Connecticut,  Massachusetts,  New 
York,  New  Jersey,  and  Peiuis7)Ta]ua  represents  an  important  indus- 
try, and  it  is  therefore  considered  advisable  to  show  the  value  of  this 
stone  separately.  The  trap  rock  from  Califoniia  includes  a  consid- 
erable quantity  of  basalt. 

Sandstone  includes  the  quartzites  of  South  Dakota  and  Aliimesuta 
and  the  &ie-grained  sanostones  of  New  York  and  Pennsylvania, 
known  to  trade  as  bluestone.  As  thebluestone  is  a  product  of  a  sep- 
arate industry,  its  produc  tion  is  also  shown  apart  from  that  of  the 
other  sandstone,  nloestone  is  also  (luarried  in  New  Jersey  and  West 
Virginia,  but  tins  product  is  small  and  is  not  separated  from  sand- 
Stone.  In  Kentucky  most  of  the  sandstone  quarried  and  sold  is  known 
locally  as  freestone.  The  figures  given  for  sandstone  do  not  include 
the  value  of  the  irrindstones,  whetstones,  and  pulpstones  made  from 
sandstone  quarried  in  Michiajan,  Ohio,  and  West  \  iri^inia.  Neitiier 
does  the  total  sandstone  value  include  sandstone  crushed  into  sand 
and  used  in  the  manuf^ture  of  p^ass  and  as  molding  sand.  ^ 

Limestone  does  not  include  limestone  burned  in  i  >  Hme,  bituminous 
limestone,  nor  limestone  enterinjj;  into  the  manufacture  of  Portland 
cement.  It  includes,  however,  a  small  quantity  of  stone  sold  locally 
as  marble. 

Marble  includes  a  small  quantity  of  serpentine  ciuairied  and  sold  as 
marble  in  Georgia,  Washington,  and  Pennsylvania,  and  also  a  small 
quantity  of  the  so-called  '^onyx"  marble  or  travertine  as  obtained 

nrom  caves  and  other  deposits. 

The  following  table  sliows  the  value  of  the  dilTereut  kinds  of  stone 
produced  in  the  United  States  from  1898  to  1907,  inclusiye: 


VdmpfiU  diftreiU  hind$  qftUme  produced  in  the  UnUed  8taU»,  1S98-19C7, 


Ymr. 

Graoite. 

Trap  rock. 

SandBtone. 

Bluestone. 

Marble. 

LlmMtooe. 

ToUL 

14,724,412 

o$l,0(»,000 

t3,629,»40 

99,956,417 

128,635,175 

10.343,288 

$1,275,041 

64,910,111 

4,011, fiSl 

13,889,302 

sr.,  24  4. 717 

1  ^lOO . . 

1,706,200 

65,272,8«5 

1,  l''s. ->;<,) 

4,267,253 

13,556,523 

\M'>,  Vi7n.  777 

I'iOl 

14,266, 104 

1,710,H.'.7 

1,164, 481 

4.965,699 

is.are.'it.i 

47,2M,18» 

16,(»3,475 

2,  IM,  l.'-7 

'    ■!  <it. 

1,1«3,525 

5,044, 1S2 

20,  JSC.  AS j 

5^1,798,682 

*  •"JO  -  -  ••«•»••«••.* 

15,703,793 

2,732,2U4 

69,  4i»2,  »U2 

1,779.457 

5,362.6is6 

22,372, 109 

57,4,1.1,141 

1904  

17. 191,479 

2.823,54« 

68. 4.S2, 162 

1.791.729 

6, 297, 835 

22,178,964 

58,76.''>,715 

11^U6  • 

3.071,  '•,'>4 

68,07.';,  149 

1,931.625 

7, 129.071 

26,025,210 

63.798,748 

1906  

18,5432, 

:'i 

67,147.439 

2,021.898 

7,5S2.938 

27.327.142 

66,378,794 

18,0&1,70S 

4,594,103 

66,7^,763 

3,117,916 

7,837,686 

81,737,631 

71,106km 

■BiltiiiatML  ftDoMiiottiMlttd«tb6V«IU6<>f  grfDdftoiMtaiidwiwtfllonMu 


From  this  table  it  will  be  seen  that  in  the  last  decade  the  value  of  the 
stone  produced  in  the  United  States  has  increased  from  $28,635,175  in 
1898  to  $71,105,805  in  1907,  the  increase  being  $42,470,630,  or  148  per 

cent. 

There  has  been  an  increase  in  value  of  output  for  each  year  during 
this  time,  but  the  increase  has  not  been  regular,  the  years  1899  and 
1900,  1903  and  1904  showing  comparatively  small  differences  in  out- 

Eut;  the  trade  in  these  years  was  influenced  by  labor  strikes  in  the 
uilding  trades  and  by  the  general  financial  condition  of  the  country. 
It  is  notieealde,  liowcver,  th;it  f  r  1!>07,  a  year  of  markedly  unsettled 
financial  and  trade  conditions,  there  was  an  increase  of  $4,727,011,  or 
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7  per  cent,  from  $66,378,794  in  ;906  to  $71,105,805  in  1907.  This 
increiise  was  chiefly  in  crushed  stone,  the  stone  used  direct! j  as  builds 
ing  stone  decreasing  in  value.  The  diief  increase  in  the  ye&rs  \)tc^ 
ce(lin<jj  1907  was  also  in  the  crushoil-stonp  output  and,  in  1005,  also  of 
tiieJimestoDC  used  as  a  furnace  llux.  ])urin<;  this  tinie  the  <^reater 
number  of  producers,  especially  the  small  quarrymen,  reported  in- 
creased cost  of  labor,  scaxcit^r  of  good  labor,  and  greater  cost  for  fuel 
and  supplies.  The  selling  prices  haTe  increased  sDghtly  from  year  to 
year. 

There  was  also  in  1907  a  noticeable  tlocrease  in  the  number  of  pro- 
ducers of  stone;  a  great  many  of  the  smaller  producers  were  idle,  and 
of  the  large  producers  nearly  all,  except  the  producers  of  crushed 
stone,  had  a  decrease  in  production. 

In  1907  trftp  rock,  marble,  and  limestone  increased  in  value  of  out- 
put, and  orranite  ana  sandstone,  including  bluest  one  ,  (lecreased. 

Granite  represented 25.41  per  cent  of  the  total  output  and  decreased 
ill  value  from  $18,562,806  in  1906  to  $18,064,708  in  1907,  a  loss  of 
$498,098.  This  loss  was  in  building  stone ,  the  other  products  showing 
an  increase. 

Trap  rf)ck  represented  6.46  per  cent  of  the  total  and  increased 
$857,532,  or  from  S3,736,571  in  1906  to  $4,594,103  in  1907.    The  trap- 


Sandstone,  includmg:  bluestone,  represented  12.48  per  cent  of  the 

total,  and  decrea  M  1  in  value  from  $9,169,337  in  1906  to  $8,871,678  in 
1907,  a  loss  of  $297,(5')'.).  Bluestone  produced  in  ^>^v  York  and 
Pennsylvania  increased  slightly  in  \a\uv  from  $2,021,898  in  1906  to 
^  $2,117,916  in  1907,  a  gain  of  $06,018.  Sandstone,  exclusive  of  blue- 
stone,  decreased  $393,677,  or  from  $7,147,439  in  1906  to  $6,753,762 
in  1907. 

Marble,  valued  at  $7,837,085  in  1907,  represented  11.02  per  cent  of 
the  total  stone  out{)ut ;  in  1906  the  value  of  marble  was  $7,582,938,  an 
increase  of  $254,747  for  1907. 

Limestone  represented  44.63  per  cent  of  the  total  stone  produc- 
tion in  1907,  the  value  being  $31,737,631;  in  1906  the  value  was 
$27,327,142,  again  for  1907  of  $4,410.  ISO.  This  gain  was  in  the  value 
of  crushed  stone  and  in  stone  used  for  blast  furnace  flux. 
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Tfie  following  table  shows  the  value  of  the  various  kinds  of  stone 
produced  in  1006  and  1907,  by  States  and  Territories: 

Vabu  q/*  various  kind$     ttone  produced  in  1906  and  2907,  by  StaU$  and  Territories. 

1006. 


State  or  TmtlUtry. 

GfADite. 

Trap  rock. 

Sandatooe. 

llarbki. 

Limestoae 

I40t«7 

tH,5,0no 

8570,344 

rkC(.insi*iA»a 

7«,784 

<V>,4n2 

1-1'.,. .«■»<■. 

33. 140 
.^'.,7(13 
1  L'.  Mi 
2S0.644 
(») 

40 
48,844 
80,206 
373,158 
1,171 



16.000 

ioi,o« 

m8.«3 

411,346 

1, 

16,042 

(ieorj^iti.  

Iliiwali  

Iduh.)  

1 1. 

12,600 

2.<i-t2,  :«i 

3,725,565 
44,622 
408.815 
840,203 
706,408 
2,000 
170.04S 
10,750 
656,200 
632,115 
1.088,334 
141,082 
276,381 

la'.iii 

30, 74() 

5,001 
42,800 

IOC  f no 
US,  123 

IndiiiruL  

IndiAn  Tarritorv..    

Kaimm  

Mains....  

8S3,8»I 
3.327,416 

MMrytaad  

9.533 
260,721 
65.395 
285.  fsl'! 
20.«X.1 
37,463 
6,800 

176,406 
271.084 

482,706 

mehlpui  

i'i2<'i.666 

1.->I),U)0 
114.006 

(«) 

6,  QUO 

Sfw  Jprstn' . ,  

101,224 

K<f.,  SS»1 

■-'l.j,142 
l.>,574 

i<«i,9o.'».mk; 

3,  ..U 
44 

1.  i'.v,,(,r, 

40,  .'4»i 
25,WiO 
<t2, 724,874 

221.141 
125,  -K*;} 
3,204,724 
30,688 

500 
557,064 

304,048 
778,847 

623.435 

North  lJ;ikottt  

Ohio  

 *" 

3,085,088 

l?7.3f>l 
7, -IS) 
4,865, 13U 
078 

1S.H47 
:)8.0i31 
349,  4M 

t  M'J 
247,  yw 

068,687 

171,632 

145,006 

14,136 

111,  ,'ki3 
37,5:.D 

t>3o,Sl'i 

10,  4110 
481.052 
230,125 
248,868 

14.728 
260,343 

49. liK 

m,~ir, 

53,7X1 

Texas  

U»(,0(U 
4.948 

::xi,'j)i) 

■r.  i.'.Co 

Utah  

1,400 
4,576,013 

Vermotit  

Virfnni;i  

5, 100 

160,  VD 

113. :«.'.) 
181.  i«t. 
24,715 

Wasliin^lon  

.19, 

ijooo 

West  VirKinln  

7U8,213 
600 

Total  

;i.7;Ki..'>7i 

'18,5(i2,80G 

fl. 160.337 

7,662,938 

27,327,142 

Total 


(•) 
65,3n 
240,380- 
2.254,636 

72.5. 104 

l,as4)..')4<( 
1, 4a» 

1,  ?27.713 

23,846 
24.060 

2.961,456 
3,756,306 
4.S,237 
499.416 
802,012 
020.631 

2,  «a,on 

l,a30,NH 
4,80,816 
721.064 

1,543.817 
2,159,294 

•292,549 

2>Q.2S0 
,1,000 

818. 131 
1.. 394. 393 

1(18. 567 
5,506,063 

812,061 
44 

4,  ir>\.i<s:i 

SC'.39l 
8,«)4.776 
62:1.  490 
■.'47.998 
1.'>«».3».6 
1,131.909 
518.719 
292.745 
7,52f..4<i6 
r.(X.,343 

711,971 
1.871.M5 
NO,  008 


06,378,704 


o  Included  with  Washington. 
t>  Included  with  New  York. 

e  hii  liitl<'.l  in  limestone. 
<i  lti<  iuiU  .-i  bluestoue. 

« Includes  a  tinaU  outpat  for  Connecticut. 

'IndodM  ft  imaU  TiUuo  tor  tfap  rack  and  ottaar  IgnMiH  voehi. 
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FUiM    voriout  tmdt  qfitom  produced  in  1906  tend  1907t  bg  Statu  and  TmitaHtt^ 

Cootiniied. 

1007. 


Statu  or  Territory. 


Alat'iiiim. 

Ala.>(kii  ., 

AriTorui. . 

ArkiiiijHas.,,,, 

(  iilifoniiji.,,. 

(■olorndo.,.,, 

("oruiortlctrt.. 

Deliiwiirri. 

Fkiriila  

(iforpiii  

HjiWuii  

I<itilii'  

Illinois  


Urmute. 


Trap  rook.  J:>iiQ(ktoue.    Mjtrble.  litnestoiie. 


l.:iii«..:!24 
(.7.  t:{i 

\:>S.  \<r2 


i'.'..v.rt 


M.  27,-1 
4.37, 


475 

38,  UO 


I 


l>v$,285 


ItKlijirui. 
lowii. , . 


Kautucky. 


MaiTland  

Ii»iw»ch<iiwtt»... 
Mtebiyui........ 

MhuMsoU  

Mlnaonri  

Montana  

Nebraska  

New  Hampshire. 

New  Jersey,  

New  Mr.\ifO»..,. 

New  York  

North  ("jiniliiia.. 
North  U.ikota,.. 

Ohio  

Okhilioiiia  

Orcpjii  

J'erii:s\'l\;j!Li.i 

m\C»ir  Isliil.il  

Sout'l  '':iri>ijija.. 
Soiltli  l>;.kOt«... 


Ti>\:i-i  

T-t;.li  

Nfrmotit  .... 
\'irL':i;i:t  

\Vr-^1  \.'i!L'ilji. 
\\'  I?;  1 1  .  .  . 
\VyuJ:illit.  . 


2,  M<^  ■^2lt 
1,183,753 
2,328,777 


24.(i()l 

1  12". 

;'.,S42 


N,4,7.)7 


646,008 
130. 405 


647,721 
75,757 
1C7,294 
289,722 
906,476 


432, C04 


13,859 
243,323 
53,009 
300,204 
35.289 
99,210 
11,(109 


9i5,385 


21.-Vh> 
117.1.2'^ 

A-,l,,  (l,  ',1 

I  7  I.  1  ^ 


12.  l.VI 

4,  la'i 


1 2. 


212,438 


« 7,535 
011,051 


122 


6(32,352 


1  Ulill  . 


90 


21. 2'..'''> 


:i2.  2-'i2 


1  IS 

2,500 
4,29G.724 


64,975 
r>2,2()7 
177,333 
fia2,;51 
1,C0 


2-2,278 


3.774,3«> 
a,(.24,12fS 

Hi;^,7-IS 

891.  :oo 
i,:i50 

112,S25 
1,837 

735,319 
J,ira  917 
124,(390 
312,630 


274.  4.'»2 
1<4:5,7^2 
2,8W,fi20 
23,338 


'6.  .Vrf.,  H22 
750 

6,831,27'. 
750 


2rC.7,^7  : 

;UM.,.'!44  I 

2.'i.  12f)  I 

3i;.2,t»i2  ' 

'.2..'tl7  1 

sVi.'itl  : 

1,027. fn".  ' 


Total 


1828,547 

3S,110 
237.110 
315, 478 
3,134,429 
8fi9.328 
1,052,582 
158.192 
l.'i.OOO 
1,745,638 
19, 599 
fv.^,M3 
3,780,342 
3,  (^9,  ."xll 
.V>4, 124 
800,579 
1,002,  4i0 
2,147,770 
1,439,365 
3,218. 97W 
813.338 
1,582,136 

3.aas.6ii 

834,330 

647,721 
1,. 52;}.  312 

;«i,oii 

6,  «>3.705 
K{2.',«09 

3.2»jC 
.1,157.970 
274.32»i 
127,279 
9,l:i2..173 
074,898 
129.  .[77 
I.V..S75 
l,im.  121 
497, 9»  .2 

.'tis.  :ts2 

7,  ;U3,739 
7WI.  488 
920.  i".4 

1,  (rKi,S(i7 

2,  4^2. ] 41 
o  1.21.2 


/8,ls:1,Ij,6  I    7,.s;ir,Uh.j  i  .il.737,Ull  1  71,U».8U5 


•Siitttt  mtaftlndiidwl  «ttii  New  Yoifc. 
6SiiiaB  TKlnetiidiKtod  wltii  New  lieddoo. 
dndaded  In  Hiawurt  UmwtOM, 
« Inclu<lfl«i  snuUI  vnltm  for  Idaho  luid  WMUngton. 

« Includes  8mall  value  for  Connocticot. 
/Includes  blucstone. 
0  Small  value  imihidtMi  with  West  Vlfgliil 

*  Small  value  iiu-luded  with  New  UvuSbo. 

*  IiidtidM  cmaU  value  for  Vicgliiln. 
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The  foUowintx  table  shows  the  rank  of  States  an<l  Territories  in  1906 
and  1907,  according  to  value  of  production,  and  the  percentage  of  the 
total  produced  by  each  State  or  Territory : 

Rank  qf  Stales  and  Terrilorics  in  1906  and  1907,  according  to  value  of  production,  and 
percentage  of  total  produced  by  each  State  or  Territory. 


im. 


II 


1 
3 
8 
4 

6 
fl 

7 
8 
9 
10 
11 
12 

H 

i.'i 

lA 

17 

I'J 
20 
21 
22 
Z\ 
24 
1', 
21. 
27 

as 
» 

ao 

31 


as 


40 

41 

42 
43 
44 
AT, 
4ti 
47 
48 


auteor  Ttrrttorjr. 


PannsylvMiift. 

V«niumt...... 

New  Yoik«... 

Ohio  


Tot»L 


Indfi 

UllnolB  , 

Maine  , 

California  , 

Mi>^>«ouii  , 

Wisconsin  , 

(icorpia  ., 

Miniicsntn  ,, 

New  tcrM's  ...... 

Coniu-rticut  , 

MaryhuKl  

Ti>nni'SM<«  , 

KiTit  ii<lcy,  

Ktll!>Ji   

Now  I  l.:in).vhiro. 
N'^rt  I:  (  .imltna  . , 
\\  i'>t  \  irKinLi . .  . 
Wavtiiii^'tmi  '  . .  . 

( 'f  ill  innlri  

Mirlil).'J(tl  

Aliit'iirii.'  . 
Hli."lr  M;ni'l  .  . 

X'lrj/iii.a  

T I  xu.*> .......  . 

Iowa  

Utah. 


NSbnuka  

Bonth  CaroUtu.. 

Arkaiisaa  

Oklahoma  

N««  Mexkw  

South  DakoU... 

Mawan  

Oregon  

Wyoming  

.\rizona  

Intliaa  Territory . 
Idaho  


Ilawuii  , 

NcVH'Jll  , 

KInrl.la  , 

North  Dak  aa 


•8.m4.77« 

7..V»,4«Jfl 

5,SM,063 

4,451,883 

4,333.6m 

3,7,W,:«A') 

2.fWl.  4;Vi 

2.  .V.J.d.'l 

2,  2.'i4.  tj'J6 

2.159,294 

1,871,»45 

l,727,7U 

1,543.S17 

l.:?<4 

1.3W1.540 

1,2:W.955 

l.l.ll.WW 

Wrj,()l2 
HIH. 131 
812.%! 
741. '.J71 

7:^.M2 
7-V..  irM 

:'M..sn 

flit.  4!») 

um.m 

618.719 
4BB,416 
392,745 
308,540 

2B3.3W 
247. 9W 

240, 3oO 

.V>7 

IV.. 

l-ki  :i-»«i 

(r.,  2.41 
4.'.  ,  2.17 

,'.1' 

i.m 

44 


I'er- 
ontage 
of  total. 


Total  f  G6,378,7M 


ULV 
1LS4 
&4S 

«wTl 

a.  ^3 

.V  tifl 
4.  46 

.1  8»1 
.'l  40 
3.  2.'> 
2.Ki 
Z60 
2  .'53 
■J  10 

2,  (jy 

1..S7 
1.71 

1.  .sy 

l.M 

I.'i;} 

1.  23 
1.  12 
1.  11 
1.09 
1.09 
l.tf. 

.y4 

.91 
.78 
.76 
.44 
.44 
.43 
.37 
.86 
.28 
.25 
.24 
.23 
.13 
.12 
.10 


.15 


100.00 


1 

3 

3 
4 

r, 
n 
7 
H 
9 
10 
11 
12 
13 
14 

1 

'  1? 
IH 
1<1 

I  21 

|l  ^ 
I  24 

|l  25 

27 
26 
3» 

ao 

31 
32 
33 
34 

35 

'  ."W 
37 
I  38 

ae 

40 

i  41 

43 
'  44 

.  « 

I  47 


State  or  Tmttoiy. 


PmnsylTatila.... 

Vermont  

New  York  e  

Ohio  

IIIinoiH  

IiKliaint  

Mas!iuchii<iftt«.. . 

('alifDrnm  

Wisconsin  

IfiMourt  

Mrtinf  

*  ;"  '>r^'i!i .  

Mltllll'%!itli  . ...... 

Ni  'A  ii  rscy  ; 

MaryluiKl  

Tcnni's,"!!  *' . 

Went  \  ir>;inia J. . 

('■:  Illlrl  tic-Ut  «.... 

Krtii  ii.'ky  

Ni)rth  <  urnlina. . 

\V  Ji^hitigtou  /  

(  lorado  

kiiiisa.s  

Ai.'tlnuna  

Mirlii^'jiii  

N'irK'iHiH  i/'  

RtKxii'  I.sluml  

New  IInmpAhlro. 

luwtt  

Texas  

New  Mexico*  

Utah  

Nebraaka  

Arkanaae  

Oklahoma  

Montana  

.\rtznna  

Dflawflre  

Houth  DakntB. . . 
South  Carolina... 

Onvon  

Idaho (  

Wyoming......... 

Alaska. .......... 

Hawaii  

Florida  

North  Dakota... 

Total  


f  sandetone  from  Connactloat. 


Total, 
▼ahn. 


19,182,373 
7.813,739 

6,lS7,f70 

3.780,343 

3.«39.5:.1 
3.218,979 
3, 131.  429 
2,492,  HI 
2,.t2.5,f)ll 
2.147,770 
1,74.'».R:« 
1,582, 126 
1,523, 312 
1.4.«I,:(.V5 
l.li^KI.  121 
1 ,  lu-i  S(i7 
1. 1  I.'i.'.  ,'.^2 
l,Ul/2,  4.i0 
9:{2,9U» 
921).  2.''.4 

s*i^i  ;;2H 

.VKJ,  .^79 
K2S, 847 
«13,  3:« 
7ti<».  4>«« 
674.  yj8 
647,721 
564.124 
497,962 
381,011 
336,  ;iV2 
324,239 
816,478 
S74,836 

2;<7, 110 

l  .''>-,  \"f2 
1 s  .". 
r2<.*..C7 
127,279 
fV>.s|.3 

:.i,^'i2 
.'{.s.UO 
19,509 
15,000 
8,300 


71,106,806 


olncltl'lfs  ri        ill  .i'ltii 
6Incl(l<li'!*  AI;i-KJi  tihirt'li'. 
c  Inrludr*)  a  situill  value  of  sunilsfdno  for  Connrs't icut. 

Incliid'-s  H  Hiaall  vuluc  df  .smidstoup  for  V'ir^riiiiu. 
r  Kxcltisivp  of  a  small  value  for  sand-stom-  it)clud<Hl  with  New  YmIe. 
/  Exclu.sive  of  a  .small  value  for  marble  includiij  with  New  Mexioo. 
9  Exclusive  of  a  small  value  for  sandstone  included  with  WeatVIlfltf 
*  Indudee  small  values  of  marble  for  Idaho  and  Washington. 
t  KxdusiTe  of  a  email  value  of  marble  Indaded  with  New  Mezloo. 


1184 

ia29 

9.84 
7.25 
5.33 
5.13 
4.53 
4.41 
3.  51 
3.27 
3.  cri 
2.  4« 
ZZi 
Z14 
2.  (12 
1.^3 
1.48 
1.48 
1.41 
1.31 
1.29 
1.22 
1.21 
1.17 
1.14 
1.07 
.96 
.91 
.70 
.70 
.54 
.48 
.46 
.44 
.» 
.37 
.83 
.22 
.22 
.18 
.18 


.27 


loaoo 


From  this  table  it  will  be  seen  that  the  four  ranking  Statea  in  the 

production  of  stone  in  the  United  Statea  did  not  change  their  relative 
position  in  ro<j:ar(l  to  tlie  valueof  stone  quarried,  although  the  percent- 
age of  output  of  the  first  two,  PenDsjlyaoia  and  Venaonti  decreased 
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somewhat,  while  New  York  and  Ohio,  coming  next,  increased  in  per- 
centage or  output.   Massachusetts  went  from  fifth  to  seventh  place 

and  Maine  from  eighth  place  to  eleventh.  These  States  ptoduce 
large  quantities  of  buildinj]^  <rranito,  and  the  decrease  was  on  account 
of  the  falling  off  in  demand  for  this  niatorial.  Tllinois  advanced  from 
seventh  place  to  fifth  with  a  large  increase  in  crushed  stone  output; 
Indiana  remained  in  sixth  ^laoe,  although  with  decreased  output. 
California,  Wisconsin,  and  Missouri,  with  increased  values,  took 
f  i^'hth,  ninth,  and  tenth  places,  respectively.  Each  of  tlie  !5l)0Te- 
Hifntioned  States  produce<l  an  outptit  valued  at  o%'er  $2,000,000, 
while  Georgia,  Minnesota,  JSew  Jerse^^,  Maryland,  Tenn^see,  West 
Virginia,  Connecticut,  and  Kentucky,  m  order  of  rank,  each  produced 
stone  valued  at  more  than  $1,000,000. 

The  rank  of  States  in  tlie  produi  tion  of  st  one  is  influenced,  especially 
in  the  States  havin*^  snudl  pniductioiis,  l)v  sj)nsniodic  demands  for 
stone  for  special  work — deinauds  lasting  perhaps  two  or  three  years 
and  then  loUowed  by  the  abandonment  of  the  quarry,  which  was 
possihly  opened  or  reopened  for  this  work.  This  applies  especially  to 
the  building  of  dams,  locks,  and  breakwaters,  to  the  ballasting  of 
railroads  and  the  buildin<^  of  roads,  to  contracts  for  large  buildings 
given  to  special  (juarries,  to  the  running  or  closing  down  of  iron  fur- 
naces which  obtam  their  flux  from  locu  deposits,  and  to  other  local 
conditions.  On  the  other  hand,  the  demand  upon  well-known  and 
re^arly  operated  deposits,  which  receive  orders  for  stone  to  be 
ship]>e<l  all  over  the  countn^  is  influenced  more  by  general  conditions, 
particularly  by  the  fuiancfal  state  of  the  market.  The  use  of  stone 
IS  rather  a  luxury  than  a  necessity.  There  are  other  and  cheaper 
building  materiak,  although  none  perhaps  so  satisfactory  as  regards 
either  durability  or  finished  appearance.  The  prevailing  taste  or 
fashion  for  the  variety  or  the  color  oftho  stone  also  mfluences  sectional 
demand,  which  is  at  present  lar<;(ly  confined  to  the  light-colored 
stones  lor  both  building  and  monumental  work.  Hence  the  lai^e 
amount  of  building  and  monumental  work  in  white  marbles  and  the 
use  of  light  granih  s  and  of  the  light-colored  limestones  and  light 
sandstones,  and  the  consequent  lack  of  demand  for  other  darker 
stones  which  are  ecpially  good  and  thirable. 

The  following  table  is  given  to  show  the  total  values  of  the  stone 
used  for  various  purposes  in  1906  and  1907.  Onl^  those  values  are 
given  which  are  for  uses  common  to  two  or  more  vaneties  of  stone: 

ViUw  of  graniUf  trap  rock,  tandtUnUt  limesUmet  and  marbU  tued/or  various  pwpout  in 

J906  mid  1907. 


Kind. 

Building 
(rough  and 
drcsaed). 

Momimcntal 
(rough  and 
dioawd). 

Flagstone. 

Curbstono. 

Pa\in£ 
atono. 

Cruahr4 
■tone. 

•8,430.022 

4,775,m 
S,  09$.  031 

tl,4M,9I5 

S2,lfl2,4«4 

.'1,341.863 

l,097,4:t8 

i(»,m 

1,074.3W 

1,287,079 

17,487,IIS 
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Value  of  graniUf  trap  roci,  mneUlone,  limeMone,  and  marble  umi/ar  vcaiaut  purpogain 

190$  and  i9a7---Ck}iituiiied. 


Kind. 

Building 
(lOQi^  and 
drwuod). 

Mooamental 
(rough  and 
dTMind). 

Flacrtone. 

Cnrbttooe^ 

Paving 
•tone. 

Cnishod 
stone. 

16,033,362 
48,203 
3.154,783 
4,680,226 
2.860,237 

fl,fl28.3as 
182, 4dU 
884.843 
645,300 

11", 
4,  .is>4 
y.S7,  .MS 
13,(>7o,4S3 

•  • *  > 

2,640,  m 

1,185.879 
84,076 

i.mr.ifi 

378,853 

i^n9»m 

2,fi78,9W 

Tliis  table  shows  that  the  total  yalue  of  building  stone  decreased 
from  $20,681,625  in  1906  to  ?irT,676,811  in  1907,  a  loss  of  S4,0()5,S14. 
In  1907  granite  representcnl  ;^r).18  per  cent  of  this  huiklint;  stone, 
limestone  27.47  per  cent,  sandstone  18.92  per  cent,  and  marble  17.15 
percent. 

Monumental  stone  increased  in  value  from  $6,773,478  in  1906  to 
$6,978,949  in  1907,  a  jrain  of  $205,471.  Of  tlu>  monumental  stone, 
62.17  per  rent  was  granito  in  1907  and  37. S.J  per  rent  marble.  Small 
quantities  of  sandsU)ne  and  limestone  used  for  monuments  and  baaes 
tot  monuments  are  not  given  separately,  btit  are  included  tmder  stone 
used  for '  *Other  purpoeee." 

Flaf:^tone  increased  in  value  $82,130,  or  from  $1,257,079  in  1900 
to  $1,339,809  in  1907.  Sandstone  represented  88.51  per  cent  of  the 
flagstone  output  in  1906,  the  quaiititv  of  granite  and  limestone  used 
for  this  purpose  being  very  small.  Oi  the  sandstone  used  as  fl^stone 
over  one-half  was  the  bluestone  of  New  York  and  Pennsylvania. 

Curbstone  increased  in  value  from  $2,149,979  in  1906  to  $2,578,990 
in  1007,  or  S  12*), 01 1 .  Sandstone  represented  53.53  per  cent  of  this 
output  in  1900,  «;ranite  3!  .78  per  cent,  and  limestone  14.69  per  cent. 

Paving  stone  increased  iii  value  from  $2,879,197  in  1906  to 
$3,540,d41  in  1907,  a  gain  of  $661,744.  Granite  represented  54.46  per 
cut  •  f  the  total  paving  material,  sandstone  24.99  per  cent,  limestone 
15.40  per  cent,  and  trap  rock  5.15  per  cent. 

Cnislied  stone  increased  in  value  from  $17,467,486  in  1906  to 
$22,054,297  in  1907,  or  $4,586,811.  Limestone  represented  62.01 
per  cent  of  the  output,  trap  rock  19.41  per  cent,  granite  14.10  per 
cent,  and  sandstone  4.48  per  cent. 

Notwithstandinjx  the  fact  that  tlie  financial  and  trade  conditions 
durint^  the  Vdsi  half  of  1907  caused  a  break  in  buildinir  operations  and 
so  materially  affected  the  output  of  building  stone  that  it  decreased 
in  Tfdue  $4,005,814,  there  was  a  decided  increase  of  $4,727,011  in  the 
total  value  of  the  stone  output,  the  principal  increase  being  in  the 
value  of  rru.shed  stone,  which  gained  §1,580,^1 1  in  1907  as  compared 
with  1900.  BuildiiiL'  stone,  however,  hjis  been  affected  not  oniv  by 
the  fmancial  depression,  but  by  the  use  of  concrete,  in  which  large 
quantities  of  crushed  stone  are  consumed;  also  heavy  building  stone 
for  foundations  and  for  the  construction  of  walk,  bridges,  etc,  has 
been  to  some  extent  replaced  by  concrete.  Thus  the  loss  in  one 
branch  of  the  stone  industry  has  helped  to  keep  up  the  demand  in 
another. 


Digitized  by  Google 


57S 


MIKEKAL  BE80UB0E8. 


The  crusiieil-stone  imlustn  iiu^  ahown.  a  remarkable  increase  in  the 

Et  decade.  The  demand  tor  this  kind  of  stone  was  first  established 
the  demand  for  good  roads,  especially  in  the  New  England  and 
Middle  Atlantic  States,  nnd  the  industry  has  stcaduy  grown, 
developing  various  dilFcrent  uses  for  tills  stone  as  well  as  increasing 
in  (juantity  ami  value.  In  1897  the  crushed  stone  reported  was 
chiefly  trap  rock  from  New  York  and  New  Jersey,  some  granite,  and 
a  small  quantity  of  limestone.  The  value  of  crushed  granite  and 
trap  rock  at  that  time  did  not  equal  $1,000,000,  and  the  limestone 
was  not  reported  separately  irom  stone  sold  for  building  purposes. 
The  crushed  stone  was  all  reported  as  used  for  road  making,  but 
probably  included  some  stone  sold  for  railroad  ballast.  In  1898  the 
cruslied-stone  output,  including  trap  rock,  granite,  and  limestone, 
was  valued  at  $4,031,445,  and  the  increase  has  been  steady,  although 
not  ref^ular,  ever  since,  reacliin<:r  the  highest  value  in  1907  and  allow- 
ing an  increase  over  1898  of  $18,022,852.  Tliis  makes  the  vahie  for 
1907  5.47  times  as  lame  as  that  for  1898.  The  price  per  ton  has  also 
increased  slightly  in  we  last  three  or  four  years,  the  aTerage  selling 
price  in  the  ten  years  ranging  from  about  45  cents  per  ton  to  63  cents 
per  ton. 

The  irre<riilarity  of  ilie  building-stone  production  as  compared  with 
the  steady  and  more  regular  increase  in  crushed  stone  is  of  such  inter- 
est in  showing  the  concution  of  these  two  brandies  of  the  stone  indus- 
try that  the  following  table  has  been  made,  which  gives  the  values  of 

the'?*'  iwn  products  for  the  last  Ipti  years.  The  figures  for  1898  are 
incomplete  m  that  they  do  not  include  the  value  of  sandstone  used 
for  building  purposes,  nor  do  they  include  some  stone  sold  rough  for 
building  purposes. 

VaJue q/* building gUme  and <^ cnuhedMUnUy  ISSS-IQOJ, 


Year. 

Building 
stone  (rough 
aaddiMKo). 

CrufliieU 
■tOlM. 

Year, 

Building 
atone  (BOom 
and  dwaBBfl). 

ifm  

a  $.'1,122,511 
f  10,741 ,9*27 

in.072,fl08 
)."<.  112,000 
20,7W,341 

('14,031,445 
4,092,343 
6,525,3i« 
8,5fi0.432 

1  1903  

795.491 
1S,.SK:{,1,V)  ' 

20,681,625 
16,675,8U 

1900  

1905  

1901  

190C  

Craahad 


$13,1^,988 
15,530,122 
16,419,014 
17,4<i7,48f. 


o  Poos  not  incliidn  fitoni>  soi>i  roii^ii  fi>r  butldlijg  or  aaadatoBiB  naej  tor  ImUdinf . 

Includes iUuestoue  UM-d  tor  pHving. 
e  Ooaa  not  Indude  atone  aoW  lougli  tot  buUdbig. 
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The  following  tables  show  the  quantity  and  value  of  cnished  stone 
produced  in  the  United  States  in  1906  and  1907,  by  States  and  Terri- 
tories, and  uses: 


in  1906  and  m7,  byStatettmd  JMorim  and  tua,  in  akort 

turn. 


100«J. 


8tot«or  Tanl- 


Alal>tiiiin . . . 
A  rir.oua .... 
A  rk.i  I.S.I  . 
Culirnrnui. . . 
(k)lorii(io ... 
CoiHii-cticul- 
Delaware . . . 

FloridA  

GeoreUu.... 
IlAwaU  


Road  makiiig. 


Battioad  ballMt. 


Concrete. 


Quantltj.  VatoB, 


17.040 


 iTenltoiy. 

Iowa  

Kaiuaa  

Kentucky  

Maine  

Uarylant]  

MaAMohiiRotts. . . . 

Michlxan  

Minnomta.  

Missouri  

.Vluntana  

Ni'l>rii>k.v  

New  lljitniiMfiiri!. . 

N'f\>  .Ii  'r><  y  

New  McxK  o  

New  York  

North  Curolina. . . 

Ohln   

Ok|jlhntri;»  

(jn'piii  

I'lTiiisvU  :tni;i  

Utin.l.'  I-l  ,n  1.  . 
South  ('iir<i|ir:  i.  .  . 
Soi.i  t  h  1  ),i  ki  ll  .1   .  . 
'f  •.'ritics;n4'i;  

Texa«.  

Utah  

Vermont  

VliglQU 


37,300 

306,029 
7.210 
387,21)8 
10,380 


23,883 
3.790 
l,a6,18l 
088.737 


10.380 


22,6n 
327,457 

231.001 
6,814 


10,400 
4,476 


821.801 


80,883 
68,MB 

m,w 

14,580 

168, 191 

14.1. 1. I 
■».  j 
004,010 


88.880 
88.877 

322,877 

9,091 
150,245 

.W.517 

ir..(io»j 
lti,35U 
4M,174 


Quantity. 


30,000 
66,081 
83.000 
47.803 


WMUastOD. 
WiMt  Vflgliiia. 

Wlaoonrin  

Wyoming  , 


TVrtal. 


i,;wr,.'i:'4 

5I,»72 
1,728,163 
12,700 
.y*,247 

225 
43,175 
28,000 
13,100 
5,284 
31,308 
15,040 
88,507 
500,476 


lO.On.MO 


S4-1 

411,274 
031,140 
9,050 
34,223 
517,7.11 
41 .01 H 
ti,.«C'.i 
180 
23,725 
19,4S0 
13.090 
4,045 
35.141 
13.363 
81.140 
863,314 


380.480 

800 
737.028 
4<<,737 
60,000 
60,803 
1.110.416 
878,803 


Value. 


i'j:,ij»< 

20i".,37.'> 
31,500 
671,803 


6,370,324 


49,9fiH 

1 , 770 

2i.'i,lM4 

,  ne; 

2'>.t,.?'.il 
,7.57 ,71  > 


24,111 
300 
420,063 
60,872 


2,402 
150,490 
12.250 
145.525 
181,067 
1,800 


10,335,022 


836,000 
84,904 
7,000 
20,780 
S7,UB 


1U.866 

150 

389, 0(W 

20,000 
26,208 
683.178 
360,387 


103,442 
34,741 
386.768 


10,192  87,280 


(a, 059 
051, 5UU 

40.607 
380,781 

74.8» 
880 
107,700 
9,184 
,090,fi79 
243,834 

50,000 
251,666 

50,034 

709506 

17,045 
171,944 
398,787 

94,636 
241.868 
884,96» 


29,1»<(J 
4.Xi 

147.11*1 
ia<J.217 
."VI'iMMO 
lJ4,S(Xt 
42i>,.mT 

<>o,n<¥) 

.,111 
.«»!>;, 044 


1 1 ,  7'm; 
l.')7 
192,r>14 
36,067 


1,100 
8n,43<i 

9.. TOO 
71,2^) 
86,575 
810 


5.100,000 


13.5, 4<;2 
13.<K'iO 
4(W,>*4 

t  ,27"i.sy.'< 
7y.V«>4 
ta2.»42 

is.etti 

17,17.5 
1,221. Iti2 
8,150 
78,007 
23,940 
115,657 
135,881 
30 
3,840 
118,563 
f'>.203 
.V>,S»S2 
392,006 
3,364 


9,193.280 


(;i,2«vi 

4&3,tW8 
20,130 

152,446 
48,849 

100 
83,480 
6,645 

709,  W 

IIU,'.'?.' 
20,iM' 

142,1-4 
34,22.^ 
50,827 
ll.aM 

190, 9iW 

3?r«.i74 

1M),U27 
S»,904 


TotaL 


quantity. 


112,2.V} 
9,  IMS 
2.yj,iX^4 

734,0.^5 
ri0,7(i2 

300,035 
10,17.5  i 

s,:H2 

3,765 
56,806 
34,000 
75,003 
67,830 
16 
3.473 
107,377 
4,963 
32,980 
250.870 
1.207 


6.990,266 


27,232 
0 

120,449 
l,ir2,(»5l) 
78,907 
715,82:2 
142,066 
880 
422,012 
12.980 
3, Ota. 893 

i.;wo,29s 

1 . 

;>i, 1.2.5 

.5;{7,2»il 

"7.3,  IKN'. 

UC.,0<it'> 

411,452 
1,867, -K-.7 
4 .  .Vw'. 

20.'.,  4.  a) 
2H,<vM) 
1.3i4,,<i,S 

3ii2,»i«i7 
3,3:iO,.52.T 

431,327 
3,312,903 

iss.soo 

92,. 540 
3,801,064 
56,202 
111,438 
24,465 
578,015 
314,358 
18,130 
10,606 
809.351 
34,003 
240,014 
1.170,148 
4,164 


VobM. 


|29.6a9,8S2 


06,600 

0 

liTi,s41 
81o, UU9 

37,671 
404,1M 

9>,7n 
100 
90,818 

11,371 
1,785,364 
610,808 

40,000 
306,781 
607,878 
623,941 

21,436 
463,644 
747,091 
243,731 
31 7. 014 
1  .01  1 

ll 

11.'.,  21  7 
l,li»s,lVl 
244,.S3<1 
1,667,486 
109,225 
40,676 
2,300,435 
44  783 
75,517 
24,337 
291,403 
113,346 
13,046 
7,617 
222,964 
27 , 725 

700.620 
2,017 


IX  1) 

2:t.i 


17,467,486 


Digitized  by  Google 


574 


MINWRATi  BSB0UB0E8. 


Production ttf eruAed$lomin  1906 and  1907^  &y  StaUa  tmd  TerrUoriea  and imo,  in  short 

<onr--Ooiitii»ied. 

loor. 


State  or  Terri- 
tory. 


Uood  making. 


QoMittty. 


A  la  (>a  II  HI  

Ari/.ori.i  

Arkansas  

C«Ufonihi  

Colorado  

Connecticut  

Delawtiro  

Florid*  

OeofgU.  

Bmma  

Idahow  

nilnolB  

IndUna.  

Iowa  

Raomu  

Kentucky  

Main.'  

Mar^'lund  

MasHAchusetts. . . 

Michigan  

Minnesota  

Missouri  

NfS'Tilsk  ;i  

New  I  l  iiiijishin' . 

New  U'v-v  

Nl•^^'  Ni' ■> '.I  M .  .  . 
N'l  W  ^-..rk  ,  - 
Nortii  Caruliiui. . 

Ohio.  

Oklahoma  

I  tD'Ki  III  

i't'linsylvania  

Kliixl.'  Island. ... 
S.  ni  li  Carolina  .. 
S-  uth  Dakota... 

■ri'ii:;'-HS(V  

'1V>.;,-  


\  (Tlliullt  

VlrKlnitt  

Washington . . . 
West  VTiglDla. 

WlaooiMin  

Wjromlns.  


(■..:j;(7 
849.  y. 9 
i.m> 

393,  .S42 
(X),S3d 
6,000 
39,027 


Total. 


11,631 
1,S17,«2S 
972,695 

10I,f»»l 
S7.208 
417.823 
1,668 
366,910 
423, 90S 

iM.tr.'t 
f.73,  ti,5y 
G3, 221 

735,6X1 
375 
2,"/)0. 14.3 
i*7,9(t7 
2,367,125 
4,600 
101,484 
1,236,037 
22,040 
20,097 

26,2.10 
103.915 
8,55Ji 
12(5,775 
10,550 
38,048 
783,383 
100 


ValiML 


r.,000 


lialiruad  ballwit. 


Qnaiitltj. 


6, 983 
629,114 
900 
222,206 
40,298 
15,000 
25,407 


14,607,«82 


17,392 
968,032 
476,711 
69,817 
76,420 
282,241 
1,511 
348(  875 
315,221 

lai.Tfis 

I:V..O.''> 

5o,S-.M 
3,97;. 
£78,640 

m 

l,S27,41<i 

1,245,296 

4.<ino 

is:>,  44.:. 

2.5,  SS7 
H,(XiO 
13,«»4 
t.4.31S 
7,<..SS 
96,937 
17,930 
18,406 
506,957 
flO 


9,609,244 


5,000 
205,038 

23,978 
149,321 

58,153 


Valna 


Concrotc. 


S5,IIU) 
96,214 
21,580 
74,660 
36,668 


4:.,  i»i4 

]t.4,y.v. 
:<2',, 

41.^4:2 
283,110 

51,610 


310,  Mii) 


788,894 

323.650 
158.661 
733,511 

G9l,4a') 

7j(J 
104.  SOO 

SKI,  279 
4-',  5'.I2 
532,060 
05,148 


152,  »47 


32,3,  (kS2 

3<t4.3<i'J 
<t7.5. 73.') 
243.  l.!7 

l,7iil.  1.;.2 


499,204 
134,933 

77,571 
357,820 
2-/2,714 
325 
10,3,147 

42,  H»iO 

4«..5ir. 

3<s.31«H 
284,158 

63,684 


82,078 
9^860 


10 


21(1.247 

312.:.  It; 

4i.<>.  >'A> 
170..S47 
414.<k>} 
141.. 747 
I.  744 
1.U7.'.,  I(r0 


1.576,256 
120,289 
186,636 
122,903 
76,718 
33,437 
429,  .108 
.•{94.  («5 
191,  Hi7 
l.S2,224 
5«,9r2 
145, 757 
21,887 
80il68 


$21.2S7 
41,  (-.4.^ 

179.  til  7 

479,  olfj 
2(),  715 

148,435 
41.628 


(U,061 


i: 


270.923 
171,927 


138,221 
1,000 
673.454 

73,006 


11\911 
79,843 


63,073 
500 

272.887 
3(>,02C 


H."..iil4 
(4)^..  757 

2i.,xir> 

5,  110 
,13li,.')4<l 

5,  -m 

ti,2o() 
10,.VX) 
09,4V>8 
47,267 
4.050 
214,021 


70,565 
417,405 
450 


11,075,080  |6, 721,288  19,345.400 


Total. 


1,118,919 

60,918 
118.682 
55.469 

.■>4,917 

iy,92i; 

4i«,337 
.■CC,S64 

97,7ia 
!.Vt.ia7 

-m 

1-M.(I27 
14,349 
236,129 


roi.iA) 
li>.,  197 
3011, 277 
ltj,4<l.'i 
7,45(1 
6a3.354 
5,  ,^,V) 
4,  MO 
10,  .VK  l 
41,530 
48,858 
4,850 
200,286 


49,012 
233,477 
376 


65,184 

2.'i,«V2 
17C.,  49;$ 
1,(.40.S45 
ti6,320 
836,273 
170.29ti 
6,000 
43,074 

ii,<a 

3.882,575 
1,416,634 
446,963 
943.633 

1,185,946 

35,875 
961,306 
903,830 
506, 9fK 
407.  S.i7 

l,755,uM 
274, 12«-. 
27, 1K7 

l,34i3,.V?l 
7S4,  T!<; 

4.  ;i  t,  . 


112,  4>2 
4,073,7-29 
27.  .'.40 
:{2,;i,'")7 
:A*) 
3tio,  i»71 
323,100 
12,608 
479,017 
11.660 
680,067 
1,253,794 
680 


6,068,764  |36,09H^U1  '22,064,297 


t»i,2S7 
41,045 
191. tKW 
1,2»4,'J2() 
43, 195 
44'>,:<01 
ll.S,5»4 
15,000 
238.301 
hi 


2,676.166 
072,561 
366,070 
489,709 
619,872 
21,783 
^1,350 
684,945 
27.-) ,  986 
34<l,,3fil 

1,1N3,276 
230.435 
IS,  324 

l,n24.01ti 
342,  S«> 

2,S'.V1,911 
345, 2S3 

l.9ir,,2jt> 

Ki7,  l.>2 
S9.  .3«>9 
2,5:n3.9,59 
31,(130 
31).  404 

174,  i-k". 
19.3,019 

12,538 
300,206 

18, 4» 
S40kW 

7n»m 


From  thi.s  table  it  will  bo  seen  that  New  York,  producing  13.14 
per  cent;  Illinois,  11.68  per  cent;  Pennsylvania,  11. .58  ])er  cent; 
Ohio,  8.92  per  cent;  California,  5.46  per  cent:  2kIissouri,  6.37  per 
cent;  and  New  Jersey,  4.64  per  cent  of  the  total  crushed  stone  out- 
put of  the  United  States,  were  the  principal  crushed-stone  producing 
States  in  1907.  £ach  of  these  had  an  output  valued  at  more  than 
$1,000,000. 
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The  following  table  shows  the  quantity  and  value  of  crushed  stone 
produced  in  the  United  States  in  1906  and  1907,  by  uses  and  kinds 
of  stone : 

Quonldy  and  value  qf  cruthed  ttone  produced  in  the  United  Statet  in  1906  and  1907 ^  by 

MndM  and  uses,  in  short  tons, 

1©06. 


Sad. 

Uo&d  making. 

Rallrotid  ballnst. 

Concn-to. 

Totai 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

QuanUty. 

Value. 

ToUl  

Awragp  prino. 

ass,  070 

1722,807 
l,<<»ti,140 
a,  867,  MO 
2W,877 

1,000,784 
7«9,0M 

8,106,860 
388,304 

1545,771 
4n,022 

178,717 

1,010,404 
2,145,000 
6,403,858 
637,138 

3808,880 

1,308,701 
3,316,360 
411,300 

2,941,607 
6,064,  U8 
20,380,689 
1,367,608 

33,1«B^«4 
3,341,803 

11.073. aoa 

880,8M 

10,011,SW 

io,as8.<Ba 

B,100,i06 

0,m,«O 

5,090,250 

29.a8»,flB> 

17,«!r,4B8 
.60 

loor. 


7.1^fl,.Ti.'i..V¥) 

1,  u>4,dt>:> 


Gimnlte.... 
Trap  roek. 


Totul .  . . 
Avenge  price. 


1, 262,009 1  l.OfiO.ftSS 
3,265,24^  2,436,152 
9,619,17a 
401,086 


l,447,4n») 

l,lMl,2u() 


LST-S,  97.11 
l,ti2«>,  Wvi 


6,86a 977i  8,122,342,4,144.345,6.791,377 
—  324,072     181,473  861,160 


4.0(<<.S.44N93,no,7lB 
li.UTa,  472  4,280,664 


318;  4W| 


14,007,6811  1^083,844'  Il,076,080{  6^731,889  3,346,4081 1^(M3, 704  36,028, iai!28.064;287 

.71. 


I 


I 


3,670, 13i;  23,532.89713,676,463 
4iB,a03|  1,380,314,  987,383 


T 


From  this  table  it  appears  that  the  production  of  crushed  stone 
increased  decidedly  in  1907,  the  output  amounting  to  35,028.131 
short  tons,  valued  at  $22,054,297,  as  compared  with  29,539,852  snort 
tons,  valued  at  $17,467,486,  in  1906 — an  increase  in  quantity  of 
5,488,279  short  tons,  and  in  value  of  S4,5S6,S11.  The  total  average 
price  per  ton  incn'Jisrd  from  59  cents  in  \[HH]  to  Ci  cents  in  1907. 

Crusiied  graiiile  increased  from  2,941,507  short  tons,  valued  at 
$2,162,464,  m  1906,  to  4,085,448  short  tons,  valued  at  $3,110,762,  in 
1907,  a  gam  of  1,143,881  tons  in  quantity  and  of  $948,298  in  value. 
The  ayerac^e  value  pNBT  ton  increased  from  74  cents  in  1906  to  76 
C€nts  in  1907. 

Crushed  trap  rock  increased  from  5,0.j4,188  short  tons,  valued  at 
$3,341,863,  in  1906,  to  6,073,472  short  tons,  valued  at  $4,280,544,  in 
1907,  a  sain  of  1,019,284  short  tons  in  quantity  and  of  $938,691  in 
value!    The  average  price  per  ton  was  70  cents  in  1907,  and  66 

cents  ill  \\H)6. 

Crushed  limestone  increased  from  20,286,589  short  tons,  valued  at 
$11,073,265,  in  1906,  to  23,532,897  short  tons,  valued  at  $13,675,453, 
in  1907,  a  piin  of  3,246,308  short  tons  in  quantity  and  of  $2,602,188 
jn  value.  The  a  vera  ire  price  per  ton  increased  from  55  cents  in 
1906  to  58  cents  in  1907. 

Crushed  sandstone  increiused  from  1,257,508  short  tons,  valued  at 
$889,894,  in  1906,  to  1,336,314  short  tons,  valued  at  $987,528.  in 
1907,  a  gain  of  78,806  short  tons  in  quantity  and  of  $97,634  in  value. 
The  averapre  price  per  ton  was  71  cents  in  1906  and  74  cents  in  1907. 

In  tabulatmir  tiie  fipires  for  crusiied  stone  accordin*;  to  the  uses 
wliich  this  stone  served,  it  is  very  probable  that  some  of  the  stone 
reported  as  sold  for  road  making  was  in  fact  used  for  concrete,  as  in 
many  cases  lar^e  dealers  report  that  they  do  not  know  the  exact  pur- 
pose to  which  tne  stone  sold  by  them  is  to  be  applied,  and  the  division 
18  in  many  cases  approjumated. 
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Crushed  stone  for  roati  making  increased  from  10,011,550  short 
tons,  Tallied  at  $6,376,324,  in  1906,  to  14,607,582  short  tons,  valued 
at  $9,669,244,  in  1907,  a  gain  of  4,596,032  tons,  valued  at  $3,292,920. 
It  is  particularly  noteworthy  that  the  greatest  increase  in  tlie  crushed- 
stone  production  was  in  the  stone  sold  for  road  inakin<:.  The  average 
price  per  ton  was  64  cents  in  1906  and  66  ceiitii  in  1907. 

Crushed  stone  for  raihoad  ballast  increased  from  10,335,022  short 
tons,  valued  at  $5,100,906,  in  1906,  to  11,075,080  short  tons,  valued 
at  S5, 72 1,289,  in  1907,  a  gain  of  740,058  short  tons  in  quantit}^  and  of 
$620,383  in  value.  The  average  price  per  ton  was  49  cents  in  1906 
and  52  cents  m  1907. 

Crushed  stone  for  concrete  increased  from  9,193,280  short  tons, 
valued  at  $5,990,256,  in  1906,  to  9,345,469  short  tons,  valued  at 
S6X)G3,744,  in  1907,  a  gain  of  152,189  short  tons  in  quantity  and  of 
$673,508  in  value,  a  very  large  increase  in  vahie  compared  with  the 
increase  in  out  jMit  .  The  avarage  value  increased  from  65  cents  per 
ton  in  1906  to  71  cents  per  ton  m  1907. 

An  Increase  in  the  pnce  of  crushed  stone  was  rei)orted  by  almost 
all  of  the  producers,  the  reason  assigned  being  the  cost  of  labor  and  of 
supplies. 

EXPOKTS  AND  IMPORTS. 


The  following  %urcs,  compiled  from  statistics  fumidfied  by  the 
Bureau  of  Siaii  ti  s  of  the  l)e])artment  of  CoDunerce  and  Labor, 
give  tlu^  value  of  the  exports  and  imports  of  stone  for  the  calendar 
years  1906  and  1907: 

EzporU  f^gtonejrom  Ute  UwUed  StaU*  in  19C6  and  IWl, 


Kind. 


Marhit-  and  Htotie,  tuomuuittftietnnd. 

All  others  


lOOO. 


Total. 


7S0,M9 


1907. 


$407,193 


Imports  of  stone  into  tfie  i  nitai  iitatcs  in  lltOO  and  1907. 


Kind. 


MHrlilf: 

In  hltK'k.  rough,  etc. 

Sawfd  or  dressed  . . . 

Slal>s  or  paving?  tilrs. .' 

AH  other   msnufiio-  1 

tim-s  .1 

Mosaic  culwR....   J 


1,717 
306 
«3,7«0 

220,150 


1907. 


Kind. 


$1. 040.33.') 
1>132 
80,718 

49.  m.i 


Total  ...I   1,256,116  I  1,39»,532 


Onyx: 

In  bUx'k,  nmpli,  etr . . . 
All  other  manutac- 
tnies  ^ 


Total. 


76,38S 

1.4S2 

S7,7M  1 

7.678 

77,867 

65,473  j 

Oranite: 

DrMWod.a. . ........ 

Kough....,  

Total  

Stonr-  (nthcr): 

Df'-M  (1  

Rough. ............ 

Total  

Grand  total  


1«Ml 


$145,144 

20.931 


tm. 


tlM.524 
176,  ao3 


16.354 
41.2.Vi 


21).  003 
38,761 


1,556,  fi67 


M.7R4 
1,705,073 


These  tables  show  that  the  stone  exported  decreased  in  Tslue  from 

$1,135,882  in  1906  to  $1,088,991  in  1907,  a  los.s  of  $46,891. 

Tho  value  of  the  stone  imported  inrroased  from  $1,556,^7  in  1906 
to  $1,705,072  in  1907,  a  gain  ol  $148,405. 
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Total  produc^an, — ^The  figures  given  in  this  report  as  representing 
the  value  of  the  eranite  production  in  the  United  States  include  and 

the  value  of  smallquantitios  of  gneiss,  inica  scliist,  lava,  tuff,  trachyte, 
andcsite,  s^'enito.  fpiartz  poq^hyn',  trMp,  bn^Hlt,  and  allied  igneous 
rcx;Ls.  The  quaDtUic8  of  the^e  alhed  siuues  quarried  are  too  small 
to  tabulate  separately.  Trap  rock  in  the  States  of  Cahforiiia,  Cuu- 
neoticut,  Massachusetts,  New  Jersey,  New  York,  and  Pennsvlvania. 
however,  as  alreadv  noted,  r('])resents  an  industry'  sufficient  by  itseli 
to  make  it  advisable  to  tabulate  this  stone  separately,  and  its  value  is 
tlierefore  not  included  in  the  grand  total  of  granite,  as  has  been  done 
in  previous  years. 

The  value  of  the  granite  output  in  the  United  States,  not  including 
the  trap  rock,  was  $18,064,708;  in  1906  this  value  was  $18,562,800— 
a  decrease  in  1907  of  $498,008.  The  increase  in  1906  over  the  t<  f  nl 
for  1905,  wliich  was  $17,5();i,i:i9,  was  $999,667.  In  1906,  notwuh- 
standing  the  large  increm^e  in  output,  the  quarr^'^men,  especially  the 
small  producers,  reported  a  decrease  of  trade  due  to  the  use  of  cement 
and  concrete  in  bunding,  to  high  wages,  to  hi^h  price  of  supplies,  and 
toscarcity  of  common  lanor.  in  1907,  in  addition  to  these  conditions, 
the  unsettled  financial  situation  during  the  latter  part  of  the  year 
hurt  the  building  trade  and  ailected  the  large  producers,  w  ho  depend 
on  general  trade,  more  than  the  small  producers  depending  on  local 
mareets. 

Granite  for  building  stone  decreased  heavily  in  value  of  output; 
monumental  stone  increased  slightly,  as  did  stone  sold  for  flagt;ing  and 
ciu*bing,  while  stone  sold  for  paving  blocks,  crushed  stone,  riprap, 
rubble,  etc..  increased  considerably. 

In  1906  tne  rank  in  output  of  States  producing  granite  to  the  value 
of  $500,000  or  more  was  Massachusetts,  Vermont,  Maine,  Connecti- 
cut, ^fa^yland,  New  T la mpsli ire,  Wisconsin^  Geor(]ria.  North  Carolina, 
Caiiiornia,  Minnesota,  and  iiliode  Island:  m  1907  the  rank  was  Ver- 
montj  Massachusetts,  ilaine,  California,  Wisconsin,  Maryland,  North 
Carolina,  Georgia,  Rnode  Island,  New  Hampsliire,  Connecticut,  and 
Washington 

California  showed  a  larsre  increase  in  output  due  to  heavy  demand 
and  higii  r  prices,  contin^'«'ut  to  the  repair  of  the  ravages  made  by  the 
earthquake  dunng  the  soring  of  1906. 

Connecticut,  l&ne,  Massachusetts, 'Minnesota,  New  Hampshire, 
and  Vermont  decreased  chiefly  in  the  value  of  building  stone;  and 
Georgia,  Maryland,  North  (  urolina,  Rhode  Island,  Wasoington,  and 
Wisconsin  showed  increased  output. 

Aikansius,  Colorado,  Delaware,  Idaho,  New  Mexico,  Oklahoma, 
Oregon,  Pennsylvania,  South  Dakota,  Utah,  and  Virginia  increased 
in  output,  and  Arizona,  Hawaii,  Mssouri,  Montana,  New  Jersey,  New 
York,  South  Carolina,  Texas,  and  Wyoming  decreased. 

The  output  fiom  Arizona,  Colorado,  Hawaii,  Idaho,  Oregon,  Utah, 
and  Wyoming  includes  considerable  volcanic  rock  and  tuff. 

The  production  of  a  few  of  the  other  States  (notably  Maryland  and 
Virginia)  includes,  besides  t  Iiese  varieties  of  ieneous  rock,  gneiss,  trap, 
mica  schist,  syenite,  ai  1r  ite,  diabase,  etc.,  but  only  in  small  quan- 
tities as  compared  with  ihe  total  production. 

51506— u  B  1907.  PT 


Digitized  by  Google 


678 


MIHBBAL  BE80UBCE8. 


Bv^ldrvq  Rfovf. — ^Building  stone,  including  rough  and  dressed  gran- 
ite sulci  by  producers,  was  valued  at  $6,033,362  in  iU07,  a  decrease 
of  $2,396,660  as  compared  with  the  total  value  of  $8,430,022  in  1906. 
In  1906  tne  increase  over  1905,  wlien  the  total  output  waa  $7,243,219, 

was  $1,186,803. 

The  rough  build in<]j  stone  sold  by  the  granite  quarry nit  ii  was  valued 
at  $1,280,769  in  1907  and  at  $1,770,918  m  1906,  a  decrease  of  $490,149 
in  this  class  of  material.  Maine,  Massachusetts,  and  Pennsylvaiiia 
report  the  greatest  values  for  the  rough  building  stone  sold,  and  while 
this  value  for  Massachusetts  increased  somewhat  in  1907,  tlic  value 
for  the  other  Stat es  decreased.  Connecticut  also  showed  a  decreased 
output  of  rough  building  stone. 

Ihe  dressed  stone  sold  for  building  by  the  quarrymen  was  valued 
at  $4,752,593  in  1907  and  at  $6,659,104  in  1906,  a  decrease  of 
$1,906,511.  In  1006  Massachusetts  reported  SI  ,7r)0,695  as  the  value 
of  the  dreased  building  stone  sold,  Vermont  $1,422,S62,  and  Maine 
$1 ,413,486 ;  in  1907  these  State's  reported  values  for  this  class  of  prod- 
uct as  follows:  Vermont  $1,009,353,  Maine  $1,007,572,  and  Massa- 
chusetts $907,119— «  decrease  of  $843,576  for  Massachusetts,  $413,509 
for  Vermont,  and  $405,914  for  Maine.  A  large  part  of  the  decrease 
for  Massachusetts  was  due  to  the  eessation  of  the  quarrying  at  Mil- 
ford,  Mass.,  of  stone  for  the  new  Pennsylvania  Railroad  station  in 
New  York  City.  Most  of  the  large  producers  of  this  class  of  material 
report  decreased  demand  for  buiOi^g  stone,  especially  for  large  foun- 
dation stone,  due,  as  aheady  stated,  to  th(  financial  situation  in  1907 
and  somewhat  to  the  use  of  concrete  for  foundations.  Although 
Vermont  had  the  largest  output  of  dressed  building  stone,  Maine  and 
Massachusetts  both  exceed  Vermont  in  the  total  value  of  building 
stone,  including  both  rough  and  dressed.  The  Califoniia  figures  for 
1907  show,  as  compared  with  those  for  1906,  a  notable  increase  in 
output  of  building  stone  due  to  local  causes. 

Monumental  stone. — Monumental  stone,  inchidinf?  stone  cut  and 
dressed  by  the  produc-ers  and  also  the  rough  stock  sold  by  them, 
was  valued  at  $4,338,819  in  1907,  as  against  $4,115,665  in  1906,  an 
increase  of  $223,154.  Of  the  1907  total,  $2,239,327  was  the  value  of 
rough  stock  ami  $2,099,492  the  value  of  dressed  stone  sold  by  the 
producers.  In  1906  the  rough  stock  was  valued  at  $2,293,144  and 
the  dressed  stone  at  ?1 ,822,521,  a  decrease  in  1007  of  $53,817  in  value 
of  rough  stock  and  an  increase  of  $276,971  in  value  of  liiLLbhed  stone. 

Vermont  i)roducee  move  rou^  stodc  and  sells  more  dressed  stone 
than  any  otner  State.  The  output  of  this  class  of  stone  in  Vermont 
in  1 007  was  valued  at  $1 ,637,922  and  in  1 006  at  SI  ,444,442,  an  increase 
in  1907  of  $103,480.  Massachusetts  ranks  next  to  Vermont,  with  an 
output  of  $403,594  in  1907  and  of  $724,614  in  1906,  a  decrease  in  1907 
of  $321,020.  Other  States  prominent  in  output  of  monumental 
stone  are  Rhode  Island,  Minnesota,  Maine,  THsconsin,  New  Hiunp- 
shire,  and  Connecticut. 

Paving  blocks. — The  paving-V)lock  industrv  increased  in  value  from 
$1,459,915  in  1906  to  $1,928,308  in  1907,  a  gain  of  $468,393.  Wis- 
consin, Maine,  and  Massachusetts  were  tne  largest  producers  of  this 
class  of  material. 

Curbstone.  -  Granite  curbing  in  1907  was  produced  to  the  value  of 
$819,621,  against  $785,995  in  1906,  an  increase  of  $33,626  for  1907. 
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Georgia,  Maine,  and  California  hi|d  the  laigeat  cuibstone  output  in 

1907. 

Flagstone, — The  value  of  this  class  of  product  increased  from 
$50,609  in  1907  to  $69,854  in  1906,  a  gain  of  $19,245.  Maine  and 
Maryland  were  the  lar^t  produceiB  in  1907. 

Rubble. — Granite  reported  as  used  for  rubble  was  valued  at  $71 7,908 
in  1907,  as  against  $360,763  in  1906,  an  increase  of  $357,235  in  1907. 
CaUfomia,  Connecticut,  and  Massachusetts  showed  large  gauis  in 
value  of  rubble. 

Riprap. — Oranite  sold  for  riprap  increased  in  Tslue  from  $322,022 
in  1906  to  $620,033  in  1907,  a  gain  of  $298,011.   Washington  and 

Connecticut  liad  the  Inrije.st  vahies  in  1907. 

Cru^Jud  stone. — Grim  it  e  cruslied  anil  sold  for  the  purpose  of  road 
building,  as  railroad  Liailaiit,  and  as  concrete  for  buildings,  pavements, 
etc.^  was  valued  at  $3,110,762  in  1907,  as  against  $2,162,464  in  1906, 
an  mcrease  of  $948,298  in  1907.  These  figures  represent  an  output 
of  1  OS 5, 148  short  tons  in  1907  and  of  2,941,567  short  tons  in  1906,  an 
incrertse  in  1907  of  1,143,881  tons.  Of  the  total  1907  nnt  put^,  1 ,262,069 
tons,  valued  at  $1,060,658,  was  for  road  making;  1,447,406  tons, 
valued  at  $714,574,  for  railroad  baDast,  and  1,375,973  tons,  valued  at 
$1,335,530,  for  concrete.  These  figures  for  1906  were  as  follows: 
858,289  tons,  valued  at  $722,807,  for  road  making;  1,066,784  tons, 
valued  at  $545,771,  for  railroad  ballast;  and  1,016,494  tons^  valued 
at  $893,886,  fi»r  concrete,  an  increase  in  1907  of  403,780  tons  m  quan- 


tity and  $168,803  in  value  for  railroad  ballast,  and  of  359,479  tons  in 

quantity  and  $441,64  !  In  value  for  concrete.  The  total  averao:e  price 
per  ton  was  74  cents  iii  1  iH)6  and  76  cents  in  1907.  The  average  prica 
per  ton  for  road  making  was  84  cents  in  1907  and  84  cents  iu  1906; 
lor  raihroad  ballast  it  was  49  cents  in  1907  and  51  cents  in  1906;  for 
concrete  97  centa  in  1907  and  88  cents  in  1906.  Maryland,  North 
Carolina,  Mrf|:inia,  and  Georoiia  had  the  largest  values  for  cruslied 
^anite  in  1907,  Maryland  reporting  the  ^entest  value  for  road  niak- 
mg,  North  Carolina  for  railroad  ballast,  and  Maryland  for  concrete. 
The  output  of  Maryland  includes  some  trap  rock  and  gneiss;  the  out- 
put of  Virginia  includes  gneiss. 

The  table  following  shows  the  value  of  the  granite,  including  small 
values  for  trap  and  other  igneous  rocks,  produced  in  tne  United  States 
in  1906  and  1907,  by  States  and  Territories,  and  by  uses  in  1906  and 
1907. 
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Value  of  granite  and  other  iuiuoM  rock*  produced  in  the  Untied  Stata  in  1906  and  1907, 
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Vobu  qf  grmiU  and  other  igneotu  roeka  produced  in  the  United  Statet  m  1906  and  1907 ^ 
by  StaUt  and  Terriioriea  and  uses — Continued. 
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Rhodi'  l?*i:iiid, . ., 
Smith  Carolina.. 
Si.nth  Dakota... 

Tr\.is  , 

VldU  

Vcrniiitit. 

Vianiii.i  

W'iistr.n^^rt.iii  

U'isidtislll   , 

Wytnulng  , 


17,025 
77,901 
118,308 
15^379 


20,660 
5,672 
500 


2,998 
7,266 
43,900 
16,700 
8,375 
6,000 
3,940 


763 
6.823 

660 
014 

19,801 
448 

13,939 


4,900 
2,941 

3,600 


100 
1,000 

25 


Crashed  etooe. 


Koad 
making. 


KaUroad 


»'».|JU0 
79,264 

7.110(1 
40. 


85.220 


36,668 
152,297 


17,39(2 
1,511 
282,310 

70,585 
8.373 

16,424 


3.976 
11,890 


70,750 
53,939 


.SO,  io;< 

28,117 
25.480 

25.887 


ToUl. 


40,818 
801 


10. 

9 

■JS,  \a2 
281,936 
14,790 


ICsOOO 


325 
41,266 
1,086 
14,000 

100 


4.'.,  8.S0 
U>7,294 

19,300 
175,847 


1,744 

2,796 


17 


2,431 
59,037 
17,930 
110,072 


50,804 


717,908 


620,033  I   1,060,058  |  714,57^ 


Concrt'tc. 


other. 


19,800 

•  U.i.fjtfJ   

40.713  63,250 


Total. 


.;,,■>!  1 1 

41,tC.>N 

60,896 
7>  fiOO 


1 .  (m 


19,926 
490,378 
63,297 
48,106 
36,443 


14.349 
3.198 


36.591 
106,497 
1.200 
7,460 

9,711  ^ 
5,  oo<)  I 
4,500 


6^000 
12,000 


I4,.3«'>1 
2,010 


■I 


107,377 
600 


11,300 


167,960 


44,082 


6 

17,026 
2,750 
400 


7,935 


$13,700 

it.8,  '.m; 

1,30'>,324 
t.7. 134 
Ml.  153 
l.Vi,  192 
858,603 
19,509 
25,942 
2,146,420 
1,183,753 
2,328,777 
646,608 
136,406 
108,080 
647,731 
75,787 
167,294 
289,723 
906,  «r6 
24,550 
117,626 
3«),  r.T9 
(174, 148 
12^1,  :i77 
t.'O 

12.>.  i:.s 
J II) 

2.»H:>:i.  VS9 
PJS.  426 
5ii2.  :v,2 

1,228,  siXi 
90 


1,;{35,53U  1   238,865  ,  18,004,708 
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The  following  table  shows  the  value  of  the  production  of  granite, 
including  a  gmaU  output  of  igneous  lockB,  in  the  United  States  from 
1903  to  1907,  indusiTe: 

VqIum  i^gnnUe,  «<e.,  pndtteedin  the  United Stateit  by  Statet  and  3Mor<»,  1909-19(17. 


8tat«  or  Twiltoijf. 


Arlsoiu  

ArkanaM  

California  

Colondo  

Conneotknt  

Delawara..  

Georgia  

HawalL  

Idaho  

Itrlirtii  Territory  i. 

Maiiir  

Mar)iaii(i  

Maaaachuactta.  

UinnoBota  

MiaslMippi  

MlMOUrt.  

UoaUm  

Ne%'ad»  

New  llainjiHtllra..  

New  .Icr.Hi'y  

New  Miwieo.  

New  ^  iirk  

North  Ciirnlina,  

( >kluhn;illt  

On-cmi.  -  


I'fnns\  Ivnnia  .  . . 
Khoil..  I.slun.l... 
South  (  arolina., 
Bouth  Dakota.. 

Texas  

TTHh   

\'erni<int  

Vir^'iiiia  

WftsliiilnToii  

Wiscf'nflin.  

Wyomlnn  


1903. 


1, 


13,000 
47.136 
I61,26tl 
100,701 
871, »41 
900,166 


2,m 
4,  oat) 

SX7.7^7 


150.400 
25,gS3 
7.450 
tl'>4,.')l.T 
124. 13^ 


159,  seo 

218,  M7 
5.000 

U.S.  411 

370.  ."iGl 
710.  Wl 

4rf.. 

(')) 

i73,;r.'.o 

.MO,  179 

200,005 
573,301 


t2,500 

h2.  616 
l,lh>U,415 

91,132 
656, 3S4 
3tf,S7S 
90,486 

23,043 


5,152 
2,4(10,509 
81.',.  471 
•.'..\'->4,748 
405,0.% 
440 
155,710 

1.200 
927.  4S7 

:C.  I't7 

297. 749 
2»..  '.m 

471..V.'S 

.ivj,  ijs 

(UK) 

.■us.ai7 

2,447.970 
510,  7KS 
422,. W 

rji.  l.V 


0,700 
go,  US 

1,1C1,SS0 
73,803 
686,864 
178,438 
071,307 
33,860 
1,800 
1,800 
2,713,786 
0S7.O48 
2,251.319 
481.908 


180,679 
126,430 


s.'<K..n 

70. 7.^^ 


UOOi. 


332,042 
118,908 
740.784 

66,402 
074.004 
146,346 
738,316 

33,346 
400 


2,860,031 

fWS.SRl 
3.327.416 


150,000 
114,006 


M.H.  131 

101.224  I 


l.i4,  42.: 

.s.-,,  :i:ui 

4Vi.t.l'i 

,v,<,.  :u,i 

2'.^7.2Ht 

'  iX-MlW 
1.3.  •'..■HO 

2.571,  KVt 
4:.2,.«H) 
CM ,  73U 
825,625 


N-17 

'^7 
't.l 


T<ilrtl   15,7ia.75W    17.191,479  !  17.563",139 


1^ 
.".s 
:()'.> 

i  i22  ,  M2 
247,  '<-'S 

4,!HS 
2.'»:t4.>25 

'Ah).  I 
4.v».yr5 

79H,213 

m 

18,502.806 


•I8»7I0 

168,986 
l,S06»3M 
37.1M 
891,163 

U8,lfl8 
866,608 
1%IB3 


2. 14i.,42ii 
1.  1H;1.7.')3 
2, 32*. 777 
■>«..  ti<V3 


406 


647,721 

75. 757 
ltM.2'.M 
2S<t.  722 
Nsy.97t> 

24.  SM) 
I17.«i25 
;{(,>;,  <i79 
»i74. 148 

12':>,.'?77 

(AlO 
I22.I.-18 
r.,240 
„>.*,<«.  vvfl 
.i'.ts,  42»'> 
5(i2,352 
1,228,868 

 90 

18,064,708 


•  Vahia  of  qoaitBite  indaded  in  Mndotoae. 

The  following  table  shows  the  quantity  and  value  of  granite  paving 
blocks  produced  in  the  United  States  in  1906  and  1907,  by  States: 

Number  and  vahu  qf  granite  paving  bloch  produced  in  1906  and  1907,  by  SuUee  and 

Territoria. 


SUte  or  Territory. 


(aUfuruiu  

Conuwticut  

Delaware  

(Jrorpla  

UaiJU'  

Maryland  

Maaaaidiua«tta.  

Minneaoto  

Hlaaourl  

Montana  

New  Hampabire  

New  Jersey  

New  York  

North  Carolina  

Oklahoma  

Orefron  

ppnnaylvanla,  

Rtao<lc  Island.  

South  Carolina  

Texaa.  

Vermont  

Vlrglnln  

AVashliiKt'jn  

Wlaooofin...  

Total  

ATarage  Talna  per  thooaand , 


ii*t».. 


1907. 


\'h1u( 


1.41,^,IH»0 

lt,2,2.M 
3,927.500 
S.  H6.S,  iXi 
l,12l>,()K2 
4,93t>,078 
744,150 
624,463 


2,286,146 
38,667 


974,830 
2,280 


$tU.115 

7.7S3 
123,211 
336.979 
51.539 
199, 4S7 
50.000 
36,286 


80,878 
1,216 


466.401 
834,001 
348,616 

10.000 
282.930 

,  .  w  noo 

2.i*i,  i»t) 
6,110,5>% 
34,870,060 


1, 


19,318 
43,532 
11,340 

2W 
9,. v.  7 
2U,536 
16.240 
2K7,823 


1,450,915 
43.48 


Number. 

2.674,307 
854,134 
298.073 

5.410,000 

6,292,753 
901,226 

6,906,040 
8U,000 
336,007 
10,000 

1,782.406 
48,486 


1,115,850 


200.000 
442.^)0 
1,643,300 
330.086 
80U 
171.000 
685.100 
13,921 
9, 136,684 


38,600,561 
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From  this  table  it  appears  tliat  there  was  a  considerable  increase 
in  the  granite  paving-block  industry  in  1907  as  compared  with  1906. 
In  1906  the  output  was  34,370,669  blocks,  valued  at  $1,459,915;  in 
1907  it  was  38,560,581  blocks,  valued  at  $1,028,308,  an  increase  of 
4,180.912  blocks  in  quantity  and  :^lfvS,;i03  in  value.  These  flijiires 
are  exclusive  of  tlic  trap-rock  blociv.s  from  California,  Ck)nnecticut, 
New  York,  New  Jersey,  and  Pennsylvania, 

The  average  price  increased  from  $42.48  per  thousand  blocks  in  1906 
to  $50  per  thousand  in  1907,  a  gain  of  $7.62  per  thousand.  Pavine 
blocks  vary  in  price  from  $20  per  thousand  to  over  $80  per  thousMio) 
according  to  size  and  reguiarity  of  shape. 

In  many  locaUties,  especially  in  the  New  England  States,  paving 
blocks  are  eat  from  the  refuse  stone  of  the  lai^r  quarries,  the  cutter 
paying  a  small  price  for  the  rough  stone  or  paying  a  certain  amount 
for  every  thousand  cut.  Some  men  nrnund  tlic  countr}'  and  blast 
and  trim  up  l)<)\vld(M-.s  and  sell  the  blocks  if  there  is  a  d^mnnd  for  them. 
Many  of  these  men  are  foreigners,  and  it  is  almost  nnpossible  to  get 
a  record  of  eiUier  the  number  or  the  value  of  the  blocks  they  m&e 
except  through  the  firms  to  which  they  sell,  which  are  often  the  targe 
quarrymen. 

Qranite  production  of  Vermont. — Tho  following  table  made  out  for 
the  forthcoming  report  of  T.  Nelson  Uale  of  the  United  States  Geo- 
logical Survey  on  the  granites  of  Vermont  gives  the  granite  output  of 
Vermont  by  counties,  and  also  shows  the  quantity  of  stone  quarried 
and  sohl  by  the  producers  for  building  and  monumental  work  during 
the  years  lOOCi  and  1007.  This  represents  practically  all  the  ^ranit*« 
quarried  ami  sold  in  Vermont  in  tnese  two  veal's,  tlie  ([uanlitv  used 
for  pa\ing:  blocks  and  other  purposes  beiug  practically  negligible: 


iVodudion    granite  in  Vermont  in  1906  and  19(ff,  fty  countiu. 

190G. 


Cotmtj. 


WmUiwuhi  and  OimngB  

Wlndwr  

Caledonim  Bnex,  «nd  Oileaas. 
WiadliaiD  


Number 
of  nrrns 


fng. 


BalMlng. 


Kougli. 


Total  

AvBtage  value  per  ou.  ft. 


32 
4 
14 

3 


Quantity  I 
(cubic  foci). 


06,762 


2,000 

n,aoo 


Valuo. 


■"i,"666" 

4.016 


(Quantity 
(cubic  feot). 


DrciMied. 

Value. 


80,003 


47,154 
.» 


426,739 


1771,109 

«n»en 


County. 

Monameatal. 

Other 
pur- 
pona. 

Total 
valM. 

Rough.       1  Dressed. 

Quantity 
(ouUo 
toet). 

Value. 

Quantity 
(cubic 
feet). 

Value. 

Quantity 
(number 

of 
blocl»>. 

Value. 

Value. 

Washins^n  and  Orangr . 
Windsor  

l.UUti,436 

3,aoo 

»6,M7 

1879.745 

3,aoo 
no,37fi 

110,277 
14,04 

1,8B0 

0,447 
740 

112,990 

13,047 

12,134,423 

112,71.-i 

Calodonla.   Emox,  And 

b,m 

700 
422 

AwiBM  Taliiamrfiii.ft 

4&1.2U 

in 

28U,03O 

0,557 

10,810  1  2,»34,83& 

^          •              1  1 

1 
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.PpodtKlMno/ granite  in  Vmnmuin  1906  and  1907 , 

XB07. 


tinuecL 


CoaatT. 

Number 
of  flrmB 
nport- 

BnOdliv, 

Hough. 

Dressed. 

QuaiitUy 
(cubic  foet). 

Value. 

Quantity 
(cubic  feet): 

Valm 

Windsor  

39 
4 
9 
8 

35, 

125,239 

100,081 
204,076 

8234,583 
774,460 

3,300 
4,*S0 

1,400 

Tbtal  

3,125 

m 

810 

48,283 

29,704 
.«8 

804,481 

1,009.30 

ODuntj. 


Washlngtoo  OcaOBe. 

Windsor  , 

Culeaonla  and  Olteua.. . 
Windham  


HonunwntaL 


Rough. 


Drcsiwd. 


Quantity 

(cubic 
feet). 


QuanUty,  l?"^!*^ 
Value.  ;  (cublo  n  ValUP. 


1,144,263  tl/B7,9B3'    136,103  $503,750 


1,847 
148,427 

3.371 


3,254 
77,816  I 

,1.000 


3,000 
'46" 


12,000 

ioo' 


5,000 

'io6,'6o6' 


Value. 


8180 


Other 
pur- 
pose*. 


Valne. 


3,046 


Tout 


Total  il,aQ2,W8  ,1,12^,063  1 

ATBn9»valii»peroa.ft..j  I  .98 


139,148 


171,000 


5,  ISO 
6,330 


1,751  ; 

p.,  124  I 


81,805,38P 

7SD.714 
SO, 967 

17,839 


ii,«ao 


2,003,888 


It  appears  that  in  1907  there  were  sold  in  Vennont  347 J75  cubic 

feet  of  granite  building  stone,  valued  at  11,039,117,  And  in  1906, 
506,S01  cubic  feet,  viilued  at  $1,470,010,  a  decreaae  in  1907  of  159,026 
cubic  feel  in  (juanlity  and  of  $4.30,899  in  vabif^. 

Tlie  figures  for  monumental  stone  for  the  two  ycar^i  were  1,342,051 
cubic  feet,  valued  at  $1,637,922  in  1907^  and  1,342,244  cubic  feet, 
valued  at  $1,444,442,  in  1906,  a  decrease  m  1907  of  193  cubic  feet  in 
quantity  but  an  increase  of  $193,480  in  value. 

From  tlu'.so  figures  it  will  hp  seen  that  althoii^ih  the  quantity  of 
stone  sold  lor  monumental  work  in  1907  was  about  four  times  as  great 
as  the  quantity  sold  for  buildii^  stone,  the  total  value  to  the  quarry- 
men  of  the  monumental  stone  increased  only  one  and  one-hair  times. 
As  the  table  indicate.^,  this  is  on  account  of  the  large  quantity  of 
Tnonuinontal  stone  sold  to  the  in;-(niifactTirpr  in  the  rouo^h  state  and 
the  large  quantity  of  building  stone  sold  as  dressed  stone. 

By  using  the  average  piice  per  cubic  foot  of  dressed  building  anil 
dressed  monumental  stone,  it  may  be  calculated  that  the  total  Yalue 
of  all  the  building  stone  as  dieted  stone  in  1907  was  $1,152,653, 
while  the  total  value  of  all  tlie  monumental  stone  as  dressed  or  manu- 
factured stone  was  $4,966,619. 


TRAP  ROCK. 

In  former  years  the  figures  of  trap  rock  production  in  the  States  of 
California,  Connpcticut,  Ma.*isarhiise1ts,  New  Jersey,  New  York,  and 
Pennsylvania,  where  trap  rock  has  formed  a  considerable  industry, 
have  been  included  in  the  totals  with  granite,  although  a  table  has 
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been  given  showiujj;  tiiis  pnxluction  by  itself.  In  this  report,  how- 
ever, tne  trap  rock  figures  iur  liie  States  named  liave  been  segregated, 
odIt  such  trap  rock  values  being  left  in  the  granite  figures  as  are 
included  in  States  where  the  quantitv  produced  is  inappreciable. 
The  CaUfomia  output  of  trap  rock  includes  a  considerablie  quantity 
of  basalt. 

The  total  output  of  trap  rock  in  1907  was  valued  at  $4,594,103; 
in  1906  it  was  $3,736,571 ,  an  increase  of  $857,532  for  1907. 

The  chief  gain  was  in  crushed  stone,  which  forms  the  basis  of  the 
trap  rock  industry  and  which  incrrased  in  value  from  $.3,341,863 
in  1906  to  §4,280,554  in  1907,  or  S^J.iX.eol .  Tho  <iuaiitities  corre- 
sponding to  these  values  were  5,054,188  short  tons  in  1906  and  6,073,472 
snort  tons  in  1907,  an  increase  in  1907  of  1 ,019,284  tons.  The  average 
yalue  per  ton  was  66  cents  in  1906  and  70  cents  in  1907. 

In  tne  different  crushed  stone  products  the  increase  was  in  the 
value  of  stone  used  for  road  buildmg,  particularl\  in  OnliforuiH,  duo 
to  rebuilding  of  roads  destroyed  in  1906  by  the  earttiquakc.  Crushed 
stone  for  railroad  ballast  also  increased  in  value,  but  crushed  stone 
for  concrete  decreased. 

For  many  3'ears  New  Jersey  led  in  value  of  trap  rock  production, 
and  in  1906  was  followed  by  Pennsylvnnin,  New  York,  Cnliforaia, 
Massachusetts,  and  Cunueciieut,  in  the  order  named.  In  10()7,  how- 
ever, California,  for  reasons  above  noted,  took  first  place,  followed  by 
New  Jersey,  New  Yoiic,  Pennsylvania,  Connecticut,  and  Massa^ 
chusetts. 

The  follmvinir  tnhle  shows  the  value  of  the  trap  rock  output  in  the 
United  States  in  1906  and  1907,  by  States  and  uses: 


ViduB    trap  produced  tn  the  UniUd  State*  in  1906  and  i2M77,  by  Statu  and  U9e$, 

looo. 


sut*. 

Uulldlng. 

Paving. 

Crushed  stone. 

Other. 

Total. 

RoadiDAk- 

California  

Connactitut  

16,640 
17,«IW 

8,907 

1136, aiU 
340 

i2,7DD 

3,662 

107. 7S7 
2S0.412 

*xi,m 

260,215 
201,239 

19,019 
20,750 
23<,O00 
92.72S 
45.000 
281,525 

$392,379 
148,439 

131,34,T 
246,:/.4 
264,076 

m,w 

$6,514 

8,301 
500 
16,100 
64,144 
11,454 

$688,423 
411,345 
462. 7U6 
856,886 
623,435 
693,687 

t«8»OI3 

477rOO 

1,368^701 

vn,m 

8,738, fttl 

lOOT. 

ConiMctkrut  

Masflachumtt*.  

New  York  

Penn«ylvania  

ToUl  

S4,00l) 

20.V47 
5,369 

ii,235 

$132,345 
15,110 

31,126 
1,600 
2.409 

$436,241 

215,206 
225,963 
557,655 
764,582 
236,485 

$H),03l 

41.774 

7.:Mi7 

$356,427 

144,H2.'» 
1-U,;!70 

lil7,(K.*) 

$12,105 
4, 100 

2,530 

;i4,n:j6 

13,933 

$1,029,749 
450, 

4a'J.W>4 

48,2Ui 

2,4^,  Ihi 

680,897 

1,164,506 

^  82,8S6 

4,604,103 
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The  followw  table  shows  the  quantity  and  value  of  traD  pavmg 
blocks  produced  in  the  United  States  in  1906  and  1907,  by  States: 


Number  and  vahu  qf  trap  pawng  biocki  prodmed  tn  the  UaUedSUOa,  1906-7 ^  by  State$. 


SUte. 

PATlitr  btogln. 
igoB.         1  twr. 

Number. 

Value. 

Niunber. 

3,080,991 
17,015 
1,714,200 

f  136, 310 
340 
52,700 

474,580 
1.107,000 
50,000 
55,*JO0 

$132,345 
16,110 
31,126 
1,500 
2,400 

3,662 

lfB,012 

4,182,409 

182,490 
41 

SANDSTONE. 

Since  1903  sandstone  has  shown  more  perhaps  than  any  other  kind 
of  stone  the  effect  of  the  use  of  cement  and  conOTete  for  foundations, 

buildings,  paving,  flagging,  and  eurbincr,  and  the  use  of  concrete  blocks 
for  buildings;  and  in  1907  it  was  particularly  aifocted  bv  the  general 
iuianciiii  depression.  The  chief  use  of  sandstone  is  as  builtiing  stone, 
and  the  decrease  in  this  use  was  so  great  that  it  was  not  offset,  as  in 
limestone  and  to  some  extent  in  ^ranit^,  by  any  large  increase  in 
output  for  some  other  purpose.  Sandstone,  however,  for  all  other 
uses  increased  in  value  in  1907  as  compared  with  HKHi. 

The  total  value  of  the  sandstone  production  was  $8,871,678  in  1907 
and  $9,169,337  in  1906,  a  decrease  of  $297,659  in  1907.  The  total 
Talue  for  1907  is  the  smallest  since  1901,  when  the  value  of  the  out- 
put was  S8,13S,fiS0.  Pennsylvania,  New  York,  and  Ohio  with  total 
values,  respectively,  of  $2,004,913,  Sl,97S.117,  and  $1,591,148  in 
1907,  were  the  principal  sandstone-producing  States.  The  next 
States  in  order  or  value  of  output  were  California,  Minnesota,  Colo- 
rado, Washington,  and  Massachusetts,  with  values  ranging  from 
$437,738  to  $243,323.  In  1906  the  production  of  the  tlu-ee  ranking 
States,  Pennsylvania,  New  York,  ana  Ohio,  was  valued  at  !*'2. 724,874, 
$1,905,892,  and  $1,426,645,  respectively,  showin*:  an  increase  for  1907 
of  $72,225  for  New  York  and  of  $164,503  for  Oiiio,  and  a  decrease  of 
i659,961  for  PennsytYania.  The  next. States  in  rank  in  1906  were 
Oalifomia,  Colorado,  Minnesota,  Massai  husetts,  ami  New  Jersey,  with 
values  of  production  ran^^ing  from  S()42,166  to  $215,112. 

Tn  New  York  and  Penns\']vania  part  of  the  saiulstone  output  is 
known  to  the  tratle  as  biuestone,  the  production  of  which  is  given  in 
a  separate  table.  The  output  of  New  York  also  includes  in  1906  and 
1907  a  small  value  for  Connecticut. 

Buildiuq  stone. — Building  stone,  roup:h  and  dressed,  was  valued  at 
$3,154,783  in  1907  and  at  $4,275,669  in  1906,  a  decrease  in  1907  of 
$1,120,886.  The  decrease  was  general  for  all  States  producing  any 
quantity  of  this  class  of  ntateriaT,  with  the  exception  of  Waahii^ton, 
West  Vii^rinia,  and  Wis(  onsin,  which  States  showed  increase.  The 
decrea.se  in  Penn.sylvania  is  especially  noticeable.  A  lai^e  quantity 
of  the  Pennsylvania  stone  is  ordinarily  used  by  railroad  companies 
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in  building  bridges,  and  in  1\H)7  this  work  was  either  prflcfically 
stopped  or  cement  or  concrete  was  substituted  fur  stone.  Caiiforma 
ssndBtone  also  showed  a  decided  decrease  instead  of  the  ncovery 
noticed  for  the  other  Tarieties  of  stone. 

The  leading  States  in  production  of  builtlinij;  stone  were  Pennsyl- 
vania, Ohio.  N  ew  York,  and  California,  with  values  respectively  of 
$651,147,  $602,001,  $546,415,  and  $229,771.  In  1906  the  values  were: 
Pennsylvania,  $1,346,140;  New  York,  $724,164;  Ohio,  $659,611;  Cali- 
fornia,' $400,083;  a  decrease  of  $694,903  for  Pennsylvania,  of  $57,610 
for  Ohio,  of  $177,749  for  New  York,  and  of  $170,312  for  California. 

Ganister. — Ganistor  reported  from  Pennsylvania.  Wisconsin,  Colo- 
rado, Mar>dand,  Ohio,  and  Illinois,  according  to  rank  of  value  of  out- 
put, was  valued  at  $308,520  in  1907,  as  against  $284,066  in  1906,  a 
gain  of  $24,454. 

Pariiuj. — vSandstone  for  paving  increased  in  value  from  $694,996 
in  1900  io  $884,843  in  l'.H)7,  a  gain  of  $189,848.  This  claims  of  sfone 
consists  chieflv  of  the  bluestone  of  New  York  and  Pennsylvania  with 
a  considerable  output  from  Minnesota,  Washington,  and  South 
Dakota. 

Curhing. — Curbing  was  valued  at  SI. 380, .'16  in  1007,  as  against 
$1,074,369  in  19or),  fui  increa-se  of  $306,147.  New  York,  Ohio,  and 
Pennsylvania,  the  principal  proflucers  of  this  material,  showed  marked 
increases  in  value.  The  New  York  and  Pennsyivaiua  protluction  was 
chiefly  bluestone* 

Flagging. — There  was  a  small  increase  in  the  output  of  flagging 
from  $1,097,438  in  1006  to  $1,18.5.879  in  1907,  a  gain  of  $88,441. 
Ohio,  New  York,  and  Pennsylvania  were  the  largest  producers,  New 
York  and  Pennsylvania  decreasing  in  output,  and  Ohio  increasing. 

Riihhle, — ^Rubble  increased  in  value  $31,332,  from  $525,108  in  1906 
to  $556,440  in  1907. 

liijn-ap. — The  value  of  the  sandstone  used  for  riprap  increased  from 
$231,654  in  1906  to  $289,419  in  1907,  an  increase  of  $57,765. 

Crushed  aUme. — Sandstone  for  crushed  stone  increased  in  value  in 
1907  only  to  a  small  extent  in  comparison  with  the  other  varieties 
of  stone.'  In  1907,  the  production  was  1,336,314  short  tons,  valued 
at  $987,528, as  against  l,257,5088hort  tons,  valued  at  $889,894  in  1906, 
an  increase  of  7^.800  tons  in  quantity  and  of  $07,6.34  in  value.  The 
average  price  per  ton  was  71  cents  in  1906  and  74  cents  in  1907.  The 
largest  part  of  the  output  is  used  for  concrete  and  roadmaking. 
Pennsjlvania,  California,  and  Massachusetts  were  the  largest,  pro- 
ducers. 

The  total  output  dues  not  include  sandstone  made  into  abrasives, 
such  as  grind.stoues,  whet.stones,  oilstones,  and  pulpstones,  nor  does 
it  include  sandstone  ground  into  sand  and  used  lor  glass  sand,  mold- 
ing sand,  or  polishing  sand. 
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The  following  table  shows  the  value  of  the  saadstone  production 
in  the  United  States  from  1903  to  1907,  induaiTe,  bj  States  and 
Territories: 

VeUue     foncbtone  produUion  in  the  Unit^  States,  J90S-1907,  by  Statai  and  lerrUories. 


State  or  Tarrttory. 


1«& 


1901 


U06. 


AitEona  

ArkanMU  

CAlifomU  

Colorado  

Conneotkmi  

Idaho  

lUlDOll  

Indiana  

Indian  Territory. 

low«    


536,875 
61,172 
783,327 

389,132 
119,417 


II, 


tu;788 

91,  wo 
6S,980 
736,  M2 
»1,143 
117.006 
9,320 
47,377 
'J-2,  fuHl 


Ki'iit  iif'r.  y  

Louisiana  

Mttrvhitid  

MHsiijiottusatta. 

MirhiKaa  

Mliirii'sdla..... 

MiHS'Miri  

Moi'.t  an;i  

Nchniskii ...... 

N'l'\  Milu   

New  .Iprwy  

N>  w  Mexico  

New  York  

North  Carolina . 
North  Dakota. 

Ohio  

Oklahoma  

Orogon  

Pennsylvania. . 
South  Dakota. . 

Tcnnewee  

Texas  

Utah  

Virplnia  

Wushin^on... 
We«t  Virginia.. 

Wtscotisin  

Wyoming  


19,011 
1(»2. 12S 
9.J,  742 


2, 170 
;i7.',  47S 

49.*r.» 
<j>S,  aj». 

1,  (>ti7 

2,  .171 1 

7,  .ill) 

''i,7:>»i,.V)i 
ooo 


130, 

^>^, 

H, 
X, 
320, 

7-1, 

;u't. 

*>4, 

in. 

23(1, 

i:«. 

M,7.%, 


51(1 
t>22 
315 


9as 
m 

sts 
21.19 

2;{2 
142 
558 
42(1 

m) 

524 
250 


1,793,379 
6,500 
%912 
»3,3SS,073 

iai,fi»i7 

2l),r>49 
114,381 

71,279 
4,471 

47,430 
252,204 
142,445 

91,849 


Total   11,262,250 


1,808,062 
2.905 
6,186 
^2, 041. 510 

338,970 
24,808 

209,313 
70.168 

13,522 
Ks.  lK-> 

2H7,:i^l 

1.*>K,  "HXi 


938,107 
66,568 
88,161 

685,668 

453,029 
03,618 
22,2fir> 
2i».  115 
15,  421 
2,198 
9.  33.1 
79,  til  7 

2J«l,  579 


940,407 

33,149 
55,708 
642,106 
286,544 

(•) 

ll.!l«0 

l".t,  125 
30, 740 
(115 

5,  tm 

42.N09 
125. 123 


61 


12, 'M 
3(17.4(11 
123,123 
294,640 

4.5,  ll(j 
12U 
1,500 
294.719 

1*11,:..'-.' 

Jvil ,  7.H( 
4,483 
1,055 
44,472 
12,914 
1,239 
»2. 487,939 
193,406 
8,715 
133,281 
43,429 
2,000 
124.910 
171.3(10 
1(11,741 
3^).  .591 


5:i.i 
'2U\  721 
<o.:{<(5 
_'S.'>,  4.>.4 
2ii,<.t.')l 
.■i7,  4(.2 
h,(«(« 


21.5. 142 

42, 574 
■''f  1,905.892 
3,531 
44 

l,426,f.45 
40,246 
25,050 
»3, 734.874 

145,966 
14,136 
111,633 
137,529 

6, 100 
100,  .5(10 
113,  .%9 
181.  »8<) 
24,715 


lO,'2TJ,m  I  10,006,774  ,  9,100,337 


948,672 

158,486 
94,375 
437,738 
209,448 

(•) 
24,001 
14,906 

15,425 


3,  542 
4'.,  Wl 
9ti,4aO 


I. %8S0 

243.323 
53,  IXKJ 

,3<"K1,  2f>4 
35,2S9 
216 

II.  i^W 


177, 
12,  4."<<» 
''cl,97S,  117 
4,106 
3,900 
1.501,149 
48, 4« 
3,9N 

108,  OC 

24,  sn 

(0) 

j'x't,  585 
f  l<.>7,s>2« 

2;  VI,  1S3 

32,252 
8,871,678 


o  Includiil  In  New  VoilE. 
*  Includes  bluestone. 


<*  Included  In  \\>si  \  irj:i!iia. 
e  Includes  a  small  value  lor  ViiKlnii 
Comisetlont. 
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The  foUowinf?  table  shows  tlin  vnlue  of  thf>  sandstone  production 
of  tlie  United  States  in  1906  and  lUOT,  by  States  and  Temtories  and 

uses: 


Vdue  pf  tandMlone  production  in  the  Vniied  St(i(<  x  in 

ritories  and  use*. 


1906  and  1907,  6y  Statm  and  Ter- 


Bute  or  Territory. 


Alttl/Llltl.l  . 

Ari/.criM  . . 
Arkaiisji.s. . . 
iJmkdm-tim. 
Obiondo  


11,358 
100,483 


Indian  TtoTftory. 

low*. .  .  

KmiMu  

EUBOtUCkv  .   

lUryU^Kl  

IfjkMIICilUvDttl.  .  . 

MWrtgwB  

Minnt'S'itii  

MisNiKttl  

Mont  tLiiu . 

N'i'Krdskji  

Nnw  h  r.-i"  y  

N'l  W  Mi>xir;o,.  . 

New  ^'(>ik  

Sorth  (  iir<iliri]i  . . 
Nortli  HiikuU... 

Ohio  

( >kltilii)Hia  

Orfffon  

lVlmyyl^  ;ini:i  . 
v'icinh'l);<ki.l  a  .  .  . 

'f'i-llt1r>iSii'  

lo.xas  

L'lHll  

Vlr>.'itHii  

WtJihiiiijiun . , . . . 
Wiwt  Vbilnla... 

WimmiiD  

Wyomlflg  


5,088 
7,736 
4,&S0 
4K7 

4,  1>4 

2.(. 

•  ►•}.  I'll 

.-,.<.  fih, 

l(,  1 1-' 
'..  srj 
I,  „'-'.7 
:i74 
1  ]■',  ■)! -I 
I,  DM 
ZjU,  ML' 


11,746 


.'■III.  ^'1 

•fi:  I'll 
J-  •>  I 

8,713 

600 

I.  r.n 

27,  m 

21,071 
14»€a6 


7W 
4,885 

19. 2¥l 


41, 

.'>:.',  in  J 


Paving. 

Cur  bi  114% 

Hubble. 

! 

|H,',I7.' 
•J,  ."iS 

tl«,873 
a,  642 
44,»4S 

$4,030 

f40,«3a 

aa,7oa 

1  1 

«,U8 
1,800 
l,3fiO 
140 
460 
I,»7« 
3,450 

1,500  1  2,500 
k' 

£0 
4,250 

so 
m 

113 

6, 297 

l.tno 

4 

30 
G,546 
1,876 

2,014 

32,1S6 
4,  MO 


IQQ 


42,  m 

318 


2,7ati 

418 


■l'l  * . .  . 

t:«»  ' . . . 


7  ... 

■  ill   

r4.  J7v      .i;ji,ao«  1  3w>,-t« 


34  .  a  ,  8^7410 

•-■>(•  .... 

IIL-, 


20   


383,467 

11-1 


1 :  J,  47.'. 


1«>,7S0 


32,790 


502 
100 
200 


Total  'l,7Bt,64» '3,510,020  I   2M,€m  094,995 


,  I7il 

]  ;,i  I 


8,125 
758 


10, 186 
I.IW 
2,000 


1,074,300  1,007,438 


111,  -I'.i;! 

31, -J- K! 

.i.  If> 
1  ti) 


4;.,uKi 

4et,;M>2 
805 
4 

•i,:.'i  ■.( 


l.M>,'<71 

:'7.s7:. 

.H.  (HH> 

i7/it.'> 


2,410 
14,418 
23,064 

2.934 


625,108 
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190«— Continued. 


State  or  Territory. 

<'nislu'd  Htone. 

OUiiur. 

I 

Total. 

Road 

Railroad 
baiUwt. 

Ooncnrta. 

1,605 

am 
i,ai4 

no,  407 

140 

5o, 70b 
042,  lOfi 
Z%,  ■>44 

ll.JKfl 
19,126 
30.740 
()15 
.'•,001 
42,S00 

li-'i,  12;} 
e,.^.33 

»iO,  721 
ti6,a»5 
286,018 

30V  on 

37,  «3 

^m 

215,142 

€r,W4 
^  1,905,  W2 

3,.>;ii 

44 

40,346 

■jf,.  av) 

2,724.S74 
14.13ii 

111.  .va 
o7,  -)2y 

,1,  100 

11.9,  oat 
iia.yi't 

ISl.UMi 
24,71.'. 

320,130 

40 

2,  27)3 

fV77 
178^648 

:,<>0U  .  25,027 

ColArjiiltt  



71 X', 

200 

1  jhliiinK  

Tiidiiiti  'r(Tnt<.f\'  

3i 

130 

1.346 

1 

2,875 

T  MO  1  fino 

H 

33,208 

m 

1 12,  SSTi 

2,350 

liiebigaa  ,  ,  

770 
7,531 
1,«0 

465 
6,fi00 
1.000 

11,610 

37,018 

8^542 
1,500 
158 

Missouri  

18 
3,150 

0,400 

200 
30,324 

%,m 

l,M) 
«,  121 

(..■}(> 
10 

10  247 
76 

2,040 

«,mo 

2,305 

North  CoroUoft  



Ohio 

3b,  360 
60 

i),m 
so 

1»,300 

13,575 
2,075 

1,:.  '.*i  -4 

H''^,  :!:tl 
1,U» 

III.!,  ijn 
14, (nm 

J  1.273 
')'.» 

la2 

too 

T.sas  

{  tnU  

\'ii>ntiui  

^\'H,xhill^.'I  

219 

1,1/70 
15,320 

5,408 

12,  iLkj 

43 

7S 

Total  

2^1,  w< 

^77 

i  Tit,  717 

411, .iUO 

tfO,i44 

AlndiuMiaMmrYoriE.  ^InoliidiMCniantlBal. 
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toriet,  and  rues — Continued. 


1U07. 


flUtoorTWTttory. 

Rough 
buiidijug. 

l)rc8Bed 
buililmg. 

Oanifltar 

H,006 

«0,427 
4,325 

20.207 
32,792 

»3,113 
3,m^ 

4.V4 

$525 
4,  761 
25,638 

316,095 
3,960 
36,967 

s,  >:*.*) 
4t>»974 

335^100 

W,2si 

5.525 
4,120 
2,000 

12, 7  J.f 

s.eoo 

2,765 
11.037 

37,210 
1 ,  7tiS» 

3>t,m 

33,661 

0.  438 

17,2(12 

^ ,  ,Vii  1 

1,  ^J-J 

83,613 
2,640 
144,67.5 

5,737 
l,t)39 
4,.S.'j0 

t-OO 
1,204 
8,001 

100 

1,900 

376 

977 

.w 

73 

■Sir, 

600 

3.8, 170 
JO 

:a,  729 
lo.yi.H 

109,270 
7,911 
2(>,  357 

28 
2,700 

1.!,  112 
1,  12U 

1,643 

:ju,027 
3,000 

10,300 

760 

:iiis        7  flon 

78,2ii 

SO 

19, 440 

l.'XJ 

■i:5 

4.VJ 

2,U40 
2,839 
400 
47,000 
7,900 
22,454 
455 



30, 750 

4(11 , 742 
2^650 

456 

840 

240 

60 

621  B34 

4,800 
100 
361,383 

New  York  

36K  tiQ7 

North  CaroUiiA  

3,300 

TBS,  III 

s,  7r>.s 

181,914 
17,288 

5,35,1 

00 

t  .MIA 

1,408 
10 

373,224 
100 
« 

400,313 
U.74K 

13.000 

12.  :*a 

l.<*r2 

5,500 

Attn  A 

S9U,V74 
86 
21 

316,307 
336 
90 
4S0 

4(10,072 
210 

46,041 
6,864 

300,001 

14&,«29 
00,015 

270,227 
604 

116,100 
19,468 
2,340 
U,200 
681 

SoothDakoU  

. ... 

Utah  

16,660 

1'.,  (,K/t 
\><,z\ 
6(>,6Ui 
18,860 

"■',640 
•,609 
06,267 
2,525 

175,286 
3,085 
333 

760 
42,081 
26,160 
9,408 

Wert  Virginia  

13,038 

48,704 

1,408 
000 

170 

TWal  

1,106,000 

2,048,783 

308,230 

1,380,610 

1,186,879 

660.440 
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Value  0/  sandttane  produced  in  the  United  SUUa  in  1906  and  1907,  by  State*  and 

TmUoHu,  ofMiiiaM— <3oiitiiiiied. 

X907'-0oiiiliiiifld. 


liipru^t. 

OuBhetl  stonr. 

Other. 

1 

Total. 

Ko«d 
maiduag. 

Uailroad 
bdltut. 

Canorata, 

-  --  

?i4,.^:s 

348,673 
158,435 
94,275 
437,738 
299,443 

HOQl 

98,490 

13,!©9 
243,323 
53,003 
300,204 
36,280 
39,216 
U.fiOO 
177,607 
12,450 
<»«l,978,117 
4,  IU6 
3,260 
1,501,148 
43.403 
3.904 
c 2, 064, 913 
143,585 
1(1,623 
10*<,047 
24,2'J8 

2a5,5«5 

236, 183 
82,Stt 

$41,646 

06.026 
(.4,  102 
iJSWi 

uoo 

150 

8375 
106,244 
MO 

$$6.3 
21,580 

Colorado  

41a 
171 

» 

823 

2,022 

1,572 

1.130 
117 

18,653 

.>S.  3<  .4 
U ,  ( i<  H) 

1>246 
9,750 

31,610 

1,978 

7,ri75 
3,(r21 

.'At 

Now    JvrSi^^  •■■»•  •  •■•••>«««va«r«B  > 

1,»33 

8,225 

11,627 
1,000 

\orth  (':irultria..  



(thio   

'ii. 

■J,  7(KI 
■i27 

15,31)0 

12,367 

4'iK» 

14,000 
94 

2I,-J(iO 

■J|.,(Ri«) 

21,  iU 

22.  iV. 
120 

14,^73 
304 
'"1,7(10 

Siiut  h  1  ).ikot»  

15,55S 

2i,8S6 

33,760 

I't.ih  

X'lnTiiuii   

WnsllillUli'Tl  

t.,  7.HI 
•l.'Ki] 

7,  ^^4 

1,220 

Wi'St.  \'irLntiiri  

1-40 
7,465 
60 

■J7,^^.'. 
1,  tol 
376 

70  1 

i,a7!< 

120 

2K9,419  j  312,457 

181,473 

403,606 

123,750 

8,871.871 

a  InoludMl  In  Nmr  Yoric.  e  IncIitdM  bliMMKMM. 

MneliidM  CoanMtlout.  4  Ineluded  In  Wait  Vlisfnla. 
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BLUESTONE. 

Bluestone  as  quarried  in  New  York  and  Penns3^1vania  increased 
somewhat  in  value  in  1907,  although  prodiirers  and  dealers  generally 
reported  lack  of  dcinaad,  and  therefore  of  production,  on  ac4X>unt  of 
financial  conditions. 

Bluestone  fonns  a  prominent  industiy  in  northeastern  Pennsyl" 
vania  and  ea.stem  Xew  York.  This  stone  is  quarried  by  a  large 
number  of  small  rjuarrymen.  who,  at  unoccnpie<l  intervals,  get  out 
1  his  .'^(oiie  and  sril  it  to  lai^e  aealers.  The^^e  lar<:e  buyers  of  stone  also 
quarry  for  themselves,  and  the  best  figures  of  production  are  obtained 
from  them.  Besides  this  a  considerable  quantity  is  sold  for  local 
use,  especially  for  flagging  and  curbing,  and  difficulty  is  experienced 
in  gcttnig  reports  for  this  stone,  as  very  few  of  the  small  produoen 
keep  records  «>f  (he  v;f,h's  made  by  them. 

The  blue.stoiie  output  of  New  York  and  Pennsylyania  in  1906 
represented  22.05  per  cent  of  the  total  sandstone  output  in  the 
United  States;  in  1907  it  was  23.87  per  cent.  New  Jersey  also 
produced  sandstone  known  to  the  trade  aa  bluestone,  but  this  output 
18  included  in  sandstone. 
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The  total  value  for  1 907  was  S2 , 1  i  7,9 1 6,  as  against  $2,02 1 ,898  for  1 906. 
an  increase  for  1907  of  $96,018.  The  output  from  New  York  increased 
in  Tthie  from  $1,138,934  in  1906  to  $1,356,555  in  1907,  or  $217,621; 
the  output  of  Pennsylvania  decreased  from  $882,964  in  1906  to 
$761,361  in  1007,  >i  dorn^ase  of  §121,003. 

Bluestone  for  builiiiii^  purposes  decreased  in  value  from  $760,842 
in  1906  to  $585,341  in  1907,  or  $175,501.  Both  States  decreased  in 
yalue  of  production. 

Flagging  increased  in  value  from  $630^964  in  1906  to  $721,568  in 
1907,  an  increase  of  !^oo,B04.  New  York  increased  in  value  of  output 
and  Pennsylvania  dec  readied. 

Curbing  increased  in  value  from  $405,894  in  1906  to  $560,403  in 
1907,  a  gain  ol  $154,509,  New  York  increasing  and  Pennsylvania 
decreasing  in  value  of  output.  Bluestone  for  crushed  stone  and  for 
other  n)inor  purposes  increased  slightly  in  1907. 

The  followino:  table  shows  the  value  and  uses  of  the  bluestone  pro- 
duced in  New  York  and  Penm>ylvaiiia  in  1906  and  1907: 

VtlmonduMti^bkiatiomfniuoediia  New  York  and  Pmnagkmrnifi  1906  and  1907, 


i9oe. 

BuUdlng 
poipoaw. 

Pl*{9?inK. 

Curbing. 

Crushed 
stone. 

Other 

TOUI 

t482,&52 

288,200 

$365, 4S3 

S235.791 

170.  im 

MOO 

54,994 

t44,508 

124,096 

$1.138,M4 

7eo,m 

630, 9M 

66,MI4  1  106,604 

2, 021,  HUM 

210,972 

$H.s.(:4.'. 

::.Mi.:..':t 

$4.U,»i<-K3 
US,  740 

:)4,:>,i2 

170,  .<i.t).'< 
113,.'->74 

701,361 

721,508 

m,m 

MARBLB. 

The  marble  output  in  the  United  States  was  valued  at  $7|S37y685  in 
1907,  as  against  $7,582,938  in  1906.  a  gain  of  $254,747. 

The  conmiercial  output  of  marble  hi  the  United  States  is  from  Ver- 
mont, New  York,  Georgia,  Tennessee,  Massachusetts,  GUifomia^ 
PennsylYania,  Maryland,  Alabama,  Alaska,  Oklahoma,  Kentucky, 
New  Mexico,  Utah,  Washington,  and  Idaho,  named  in  order  of  yalue 
of  output. 

Vermont  in  1907  produced  58.65  per  cent  of  the  marble  output  of 
the  United  States.  The  Vermont  output  was  valued  at  $4,596,724, 
representing  al)oiit  1,450,000  cubic  feet;  in  190fi  tlie  value  of  the  pro- 
duction was  $4,576,913,  or  60.36  per  cent  of  the  t  »f  mI,  and  represented 
approximatelv  1,100, 000  cubic  feet.  Yemionl  iiiHrl)ie  is  u.sed  lar<]jely 
both  for  outside  buildinjj;  and  monumeatui  worlc  and  also  for  interior 
decorations  in  buildings,  for  electrical  work,  mosaic  work,  etc.,  and  ia 
floldby  the  producers  principally  as  drcss+nl  stone. 

New  Yortc,  exceeding  Georgia,  ranked  second  in  1907,  with  a  vahie 
of  $91 1 ,951  as  compared  ^\^th  $5.'S7,9.>1  iu  19U6,  an  mcrease  of  $353,997. 
The  output  for  1 907  represent  e<  1  U  .64  per  cent  of  the  total. 

51506— M  B  11>U7,  IT  2  3H 
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GeoigU.  wlikh  raakBd  seoond  in  1906,  ranked  third  in  1907,  with  a& 
output  valued  at  $864,757  as  against  $919,356  in  1906— a  decrease  in 
1907  of  $54,590.  In  1906  the  value  represented  about  87^,000  cubic 
feet  and  in  1907  about  807,000  cubic  feet.  Most  of  the  marble  of  this 
State  is  sold  rou^h  by  the  quanymen  to  the  uianufacturers.  The 
demand  for  building  marble  was  reported  as  very  light  after  the  first 
of  September,  the  output  thus  remaming  prac  t  i  r  nl  ] y  as  in  1 906. 

Of  the  other  States,  Alabama,  ^VJnska,  CaHfornia,  New  Mexico, 
Tennessee,  and  Utah  increased  in  value  of  outi)ut,  while  Maryland, 
Massachusetts,  Nevada^  Pennsylvania,  and  Wyoming  decreased. 

Alabama  marble,  which  has  reoenUy  entered  the  market,  has  found 
favor  both  as  a  building  and  as  a  monumental  st  ( >  1 1  • .  Alaska  showed 
a  heahhy  increase  in  value  t)f  ontj)ut ,  a  description  of  the  quarries  being 
given  bv  Chas.  W.  Wright "  in  Bulletin  345  of  the  United  States  Geo- 
lo^cal  Purvey. 

From  Colorado  development  work  and  installation  of  machinery  was 
reported  on  marble  and  onyx  property  in  GkmnisonOoimty,  but  there 

hl^  been  as  yet  no  commercial  output. 

Tlie  I'hho  output  was  very  small  and  only  used  locaUj  for  building 

and  for  i>urning  into  hme. 

The  Kentucky  output  was  "onyx"  marble  from  Cave  City,  Barren 
County. 

DevelopmMit  work  was  done  on  deposits  of  marble  in  Nevada  in 
1907  and  some  mflrl>]e  will  probably  be  shippefl  m  1')<)S  A  descrip- 
tion of  a  Nevada  nuti  bie  deposit  is  given  in  BuUetin  340  of  the  United 
States  Geological  Sui  vey.* 

The  output  from  Oklahoma  is  from  Marble  City,  Sequoyah  Ootmty. 

Building  stone. — The  value  of  buildlnir  marble,  rough  and  dressed, 
was  $2,859,237  in  1907,  an  increase  of  S7(),r)17  over  the  vahie  for  1 900, 
which  was  .S2,7S2,620.  The  tottil  for  1907  includes  $954,092  for  rough 
building  and  $1,905,145  for  dre^^^ed  l)ui]ding;  in  1906  the  rough  build- 
ing marble  sola  was  valued  at  $1,222,695  and  the  dressed  Duilding 
stone  at  $1,559,925,  a  decrease  in  1907  of  $268,603  for  rough  stock, 
and  an  increase  of  S34o,220  for  dressed  marble.  The  value  of  Ver- 
mont's production  of  marl>le  for  buildin;,'  wh'^  $1,204,212,  or  42.12  per 
cent  of  the  total.  This  was  chiefly  dressed  sione.  New  York,  whose 
output  is  represented  principally  by  dressed  building  marble,  pro- 
duced 25.80  per  cent  of  the  total  buUding  stone,  with  a  value  of 
$737,634.  The  Geor^a  output  was  valued  at  $433,457,  or  15.16  per 
cent  of  tlie  1  <  »l  III.    This  was  almost  entirely  for  rouf^h  stone. 

Monumental  atone. — Monumental  marble  wa.s  valued  at  $2,640,130 
in  1 907,  and  at  $2  657,813  in  1906,  a  decrease  of  $17,683  for  1907.  In 
1907  the  value  of  rough  stock  was  $596,130  and  of  dressed  monu- 
mental stone  $2,044,000;  the  corresponding  figures  for  1906  were 
$442,941  for  roujrh  monumental  stock  and  $2,214,872  for  dressed 
monumental  stone,  an  increase  in  1907  of  §153,189  in  value  of  rough 
stock  and  a  decrease  of  $170,872  for  ilressed  stone. 

Vermont,  with  a  value  of  $2,044,029,  produced  77.42  per  cent  of  the 
total  monumental  marble;  Georgia  produced  13.36  per  cent;  and 
New  York,  with  5.1 1  per  cent,  ran^d  third. 

a  Mineral  Resources  of  Alaskftr  1907,  Report  on  I'rograH  of  InTMttg&tlotli  iB  1907,  bjr  A.  H.  BroOk* 

and  othors:  Bull.  U.  8.  Gi>ol.  Stinrpy,  No.  345,  190S. 

b  Darton,  N.  H.,  Inveatigations  relating  to  building  stouos  by  the  United  States  Goologlcal  So^ 
Tigr  ia  1807:  GontclbatlODa  to  Eooaomlo  Ooology,  pt.!,  BuU.  U.  a.  OwL  Sunr«gr>  Mo.  340^  IMS. 
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Interior  vx)rk. — ^Vermont,  Tennoa<we,  California,  and  Massachusetts 
produced  mosf  of  the  marble  for  int<^rior  work,  the  total  value  for  1907 
being  $1,900,952,  as  against  11,722,445  for  1906,  an  increase  of 
$178,507  for  1907. 

Other  marble. — Bough  stone  for  other  purposes  includes  waste  stone 
sold  to  lime  burners,  rarbonic-acid  factories,  pulp  mills,  and  for  road 
material;  and  dressed  stone  includes  stoiie  for  mosaics  and  electrical 
work. 

The  foUowinff  t4ble  ahovs  the  yalue  of  the  marble  production  in 
1906  and  1907  oy  States  and  Territories  and  uses: 


Valve  i4  the  vutrble  product,  1906  and  1907,  by  StaUs  arid  TarUoriea  and  ute». 

ItiOO. 


Draned. 

Total. 

Baild- 
ing. 

Mtnui- 
□lental. 

OtlMT 
POT- 

Band- 
ing. 

Monu- 
meaUL 

Orna- 
men- 
Ul. 

latartor 
deooi»- 
tton. 

other 
pur- 
poses. 

•46^500 

novooo 

586,000 

(») 

U>,<«J0 

10,  tuts 
4i5,;i.vi 

1,996 

S2,-Un\ 

5.J1U 

7,.'i«» 
2.  V*  \ 
t.J,,vm 



1 

Geori'Li  .  .  _  _  

Mhp.  l.avi  

$7 

8,300 
24,000 

52,000 

573,000 

51,500 

liU,(.>48 

<jiit.;i3« 

176, 4U6 
271,934 

5,000 
500 
557,064 
171,632 
886,821 
1,400 
4.676,913 
«  59, 985 
1,000 

16,400 
15 

9,405 
10,600 

50,600 
113,180 

M  l  -  ii-  liuaettB  

100 

140,844 

5,000 

6,000 

240.85;} 
16,306 
210,421 

4.t.XW 

122,800 
125,766 
40,100 

140,1'«5 
13,500 
0,000 

5,000 

2  Am 

Femtsvlvania  

.Viil 

6,500 
168,100 

rtah  

I  .  t'  "  1 

186,636 

1,UUJ 

4,607 
3,986 

977,319 

2,667,777 
5,000 

5,000 

I.rriT.niii 
45,000 

218,304 

1,000 

1,322,006 

442,941 

120,533 

1,550,925 

3,314,873 

44,623 

1,722,446 

24t>,f'<M 

7,588,988 

1007. 

StateorVmtlory. 

Rough.              j  Drea<»d. 

Total. 
• 

Build- 
ing. 

MODO- 

nMotsl. 

Oth.r 
pur- 
poses. 

BuUd- 
Ing. 

Monu- 
raenUl. 

liitrrior 
decora- 
tion. 

Othor 
pur- 
poaes. 

167,780 

•1,1^ 

54,537 

3,660 
4.500 
18.000 

52,600 
300 
153,708 
2,000 

5532 

586,475 
38,110 
183,385 
864.757 

12,500 
98,918 

•a- 

35,2SO 
20.064 
»B,704 

$3,100 
334.600 

1,500 
75,700 

429 
47,753 

12,500 
10,000 
07,543 

'25,653 
243 

6,400 

3,040 
3,408 

41,750 
61,000 

10,180 
36,060 

2,886 
14,500 

1811 

New  Mexit  o  

2,666 

147,119 

17.067 
Ul,186 

l.fi;^) 
6«,  5»i5 
1,.T.\5 
1,2M 
10,500 

5*U1 
19,624 

1,500 

590,515 

1,000 

300 

626 
10,000 
480 

600 
9,842 

/  7,585 

911,961 
16.806 
118,530 
0S8,148 
2,500 
4,506.734 

3.800 
30,500 

53,587 
25,500 

17,Xt5 
3,000 
2.500 
1,874.680 

07,408 

71,  (XW 

Utah   

ia6,4s 

160,340 

236 

1.077,774 

24,030 

1,181,910 

140,278 

064,092 

506,130 

147,669 

1,905,146 

2,044,000 

>8,0W 

7,887,885 

<i  In(  lu'l<«<l  in  WashingtoQ. 

MdcIikIh.!  in  llmestOMtopiBfWtdlMlOlimoCIlldMdMlflgano. 

c  Inrlmirs  Alaska. 

''Inf  lnd<vl  in  Sew  Mexico. 

f  Included  inliinestone. 

/  Inehidss  Idabo  aad  WmMagUm. 
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The  following  table  shows  the  value  of  the  marble  produced  in  the 
United  States  from  1903  to  1907,  inclusive,  by  States  ahd  Territories: 


Vahu  qf  marble  pnduui  m  the  United  8taUe,  IBOS-im,  by  Stttt€$  tmd  TVrntoriet. 


SUto  or  TMtiU>rj. 

IDQS. 

(•) 

(") 

\i 

t^7,6oy 

Ala.skii..  

$710 

(•) 

M^flOO 
106,  <M8 

$78,329 

774,560 

M9,S56 

864,757 

(^) 

r2.,')0o 

•-'12, 4» 

\:>\. 

<:') 

7:{,S14 

{•') 

176,4iJo 
?71,(IC;4 

.=i,IX)0 

m 
»7,«M 

T-JS.lfi(t 

4,'.',"x) 
2,741 

795,721 

Now  York  

1(5.  gtlo 

(WS.  148 
2,500 
4,.S!1C,724 

■•V).'>io 

4(1.  117 
;!.  iivi 

'  :  M  ,  Hi  1 1 

4,lll>4,(j«i<> 

'.>7,»7 
■  >•><  1 

1 !  "[M 
4,4HI.S1>LI 
00,000 
2,(00 

171,tViL' 
l,4(Ki 

i,.''i7ii.;»i;< 
1,0I» 

I  tiih  

WiiMlunptt'ii  

Wvoiniiii;  

Other  Stj.tcs.,  

ij,  »'j7,<sti> 

•  iMliadM  In  "  OflMr  Statoe." 
k  iMtadiBd  In  WaabJiigton. 
c  Indndail  In  Kew  Mtxieo. 
'ladttiM  la  Uhnmom. 
«liiCiudM  Idalw  and  WMbJivtoiu 

/IndadM  Alabama,  Arisona,  Conwotfamt,  MIiBOWf ,  and  New  MBKleOb 
tflMladM  Alabama,  AlaiilEa»  Afliona,  Aikk^ 


The  following  table  shovB  the  Yarious  uses  to  which  the  marble 
quarried  in  1903, 1904,  1905,  1906,  and  1907  was  put: 

DistribiUion  arid  valui  of  oulptU  of  viarble,  1903-1907,  among  vurioua  tuet. 


Um. 

• 

IflOB. 

ItOI. 

VOL 

1MB. 

Sold  by  producers  in  roiijrli  .•^Itito  

Dresaeid  lor  building..  

Dressed  for  monumeDtHl  work  

Interior  decoration  in  buildings  

12,275,420 
1,038.302 
7,300 

9i56,g70 

67',<,'n;i 

S2, 454, 263 

1,111,072 
51,359 

1,062,339 
663,553 
20,100 

$2,590,062 
088,671 
21,554 
1,211,380 
1,257,963 
219,206 

$2,087,  r>42 
l,168,4d<J 
I3,t>43 
1,170,279 
1,6K2,651 
106,506 

$1,70.1,  Ifi'N 
1,:).5'1,<)25 
44,.VJ3 

2,214,^7;; 

1,722,445 
246,004 

St.n97.R91 
l.W.  1« 
25,030 
2,O44,(X30 
1,900,962 
264,647 

5,044,182  1  5,362,686 

6.297.835 

7,129,071 

7,582,938 

7,837,085 

UM£8TON£. 


The  Tidue  of  the  limestone  in  this  report  does  not  include  the  value 
of  the  stone  burned  into  lime  or  the  value  of  the  linio  l)iirne<l, this 
boiii^^  (jivon  in  a  special  report  on  lime.  A  large  quantity  of  limestone 
u»ed  in  the  manufacture  of  Portland  cement  is  also  not  included  in 
this  report,  as  its  value  enters  into  and  is  inchided  in  the  vahie  of  the 
cement. 

The  total  hmestone  output  increased  in  value  $4,410,489  in  1907, 
or  from  $27,327,142  in  1906  to  $31,737,631  in  1907.    In  1{>06  the 
ncrease  over  $26,025,210,  the  value  for  1905,  was  $1,301,932.  The 
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lai^e  increa'?**  in  1007  was  in  the  v&hio  of  cnishcd  stone,  which  gained 
$2,602,188  and  in  blast  furnace  flux  which  gained  $1^531,797.  Other 
increaseti  in  value  were  in  paving,  curbing,  rubble,  nprap,  and  in  the 
stone  uaed  by  sugar  factories,  paper  milk,  carlxmio-acid  plants, 
alkali  works,  glass  works,  and  for  other  miscellansoos  purposes, 
limestone  for  !>iiilding  and  flagstones  docreawd  in  value. 

The  cliicf  Stales  ])rodueinf7  limestone  in  1907  were,  in  order, 
Pennsylvania,  Illinois,  Indiana,  Oliio,  New  York,  and  Missouri,  each 
reportmg  over  $2,000,000.  In  1906  the  rank  of  production  for  these 
States  was  Pennsytrania,  Indiana,  Ohio,  Illinois,  New  York,  and 
Missouri — Illinois  becomin*]^  second  in  }'M)7  in  place  of  Tndi;in!i  nnd 
pushinfr  Ohio  to  fourth  place.  The  combnuMl  out{)ut  of  these  six  States 
m  1907  amounted  to  $21,839,006,  or  68.78  per  cent  of  the  total;  in 
1906,  these  States  produced  $18,751,122,  or  68.62  per  cent  of  the 
total.  The  increase  for  these  six  States  would  account  for  over 
$3,000,000  of  the  total  limestone  inrreose,  V)Ut  it  must  l)e  l)orne 
in  mind,  tliat  Indiana  did  not  increase  ))ut  decrea.sed  somewhat 
in  value  ui  output.  Other  States  reportinga  value  of  over  $500,000 
were  Wisconsin,  Kentucky,  West  Virginia,  Kansas,  Michigan,  Minne- 
sota, Alabama,  Iowa,  ana  Colorado;  in  1906  these  States  ranked  as 
follows:  Wisconsin,  Kansas,  Kentucky,  Michigan,  Minnesota,  West 
Vii^inia,  and  Alabama. 

In  1907  thirty-one  States  and  Territories— ^Alabama,  Arizona, 
Arkansas^  California,  Colorado,  Connecticut,  Florida,  Georgia,  Idaho, 
Illmois,  Iowa,  Kentucky,  Michigan,  Minnesota,  Missouri,  Nebraska, 
New  Jersey,  New  Mexico,  New  York,  Ohio,  Oklahoma,  Pennsylvania, 
Rhode  Island.  South  Dakota.  Texas,  Utah,  Vermont,  Virginia,  Wash- 
ington, West  Yir^nia,  and  Wisconsin — increased  in  the  value  of  their 
Umestone  output;  the  remaining  ten  States — Indiana,  KansasJVIaine, 
Maryland,  Massachusetts,  Montana,  North  Carolina,  Oregon,  Tennes- 
see  and  Wyoming — showed  decreases. 

States  snowi?^!:  Tn>f  m)>1('  increases  were  Alabama,  Arizona,  California, 
Colorado,  lliinuis,  Mkisouri,  New  York,  Ohio,  Pennsylvania,  West 
Virginia,  and  Wisconsin. 

Tdb  increase  in  Alabama  and  Arizona  was  in  value  of  furnace  flux, 
reports  being  obtained  for  the  first  time  from  smelting  plants  in  Ari- 
zona. Ii^  CfilifMrnia  there  was  an  increase  in  flux  and  also  in  quantity 
of  stone  reported  a**  Ui>ed  by  suijar  factories.  The  price  of  California 
stone  was  reported  as  much  higner  than  in  previous  years  on  account 
of  conditions  of  labor  and  high  cost  of  production  occasioned  by  the 
earthquake  of  1906.  The  Colorado  increase  was  in  value  of  flux  and 
in  more  complete  returns  for  stone  use*!  in  sntrttr  f»i<  f  nrics.  The  lat^ 
gain  in  Illinois  of  •SS;^2,015  wa.s  due  to  t\w  largely  increased  demand 
for  crushed  stone.  This  Stall'  produced  in  1907  18.84  per  cent  of  the 
total  limestone  ralue  of  crushed  stone  and  11.68  per  cent  of  the  total 
value  of  crushed  stone  for  the  United  States.  The  increase  in  New 
York  was  in  value  of  crushed  stone,  furiuu  f'  flux  and  stone  sold  to  or 
used  hv  alkali  works,  carhonir-acid  ])lanti;,  paper  mills,  etc.  The 
increase  for  Ohio  was  in  value  of  cnished  stone,  flux,  and  stone  used 
hv  or  sold  to  alkali  plants,  glass  works,  carbonio-acid  plants,  etc 
"nub  output  of  PennsylTania  and  West  Vir^iawss  also  increased  by 
the  prodiK  tion  of  more  cnislud  st<me  than  m  preceding  years. 

BuUdiii^  stmu. — Limestone  for  building  purposes,  mclnding  rough 
and  dressed  stone  sold  by  the  producers,  was  valued  at  $4,580,226  in 
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1907.  against  $5,098,631  iu  1906,  a  decrease  of  $518,405.  In  1906 
the  aeerease  from  tne  1905  value.  $5,312,183,  was  $213,562. 

The  rough  building  stone  sold  by  the  quarrymen  in  1907  was  valued 
at  $2,593,87r),  the  dressed  stone  at  $1,986,351;  the  figures  for  1906 
wore  rough  stone  $2,730,612,  dressed  stone  $2,368,019 — a  decrease  of 
$136,737  in  rough  stone  and  of  $381,668  in  dressed  stone. 

Indiana  with  an  output  of  building  atone  valued  at  $2,378,008  pro- 
duced 51.92  per  cent  of  the  total  building  limestone  in  1907;  in  1906 
the  output  was  $2,636,421 ,  or  51.71  per  cent  of  the  total — a  decrease  in 
1907  of^ S258,413  for  the  State.  This  building  stone  is  quarried  princi- 
pally iu  Lawrence  and  Monroe  counties  ana  is  universally  known  as 
"Bedford  limestone."  from  the  town  of  Bedford,  Lawrence  County, 
the  slii])pin^  center  lor  a  Uilge  quantity  of  the  atone.  Altliough  used 
cliiefly  for  building  purposes  some  of  this  stone  is  sold  for  flagging 
curbing,  raonii mental  stone,  crushed  stone,  furnace  flux,  and  a 
quantity — not  included  in  this  report — for  making  cement  and  lime. 
The  totiEkl  value  of  the  output  from  Lawrence  County  in  1907  was 
$1,413,280;  from  Monroe  County,  $908,612,  a  total  of  $2,321,892  for 
the  two  counties;  in  1006  the  total  for  tlie  two  counties  was  S2, 622,806, 
with  a  value  of  $1,460,743  for  Lawrence  (\)imty  and  of  $1,162,062  for 
Monroe  County,  a  decrease  of  S300,913  in  the  total  for  1907  of  §253,450 
for  Monroe  County  and  of  $47,463  for  Lawrence  County.  The  total 
product  of  these  counties  in  1907  was  7,849,027  cubic  feet  of  stone,  of 
which  4,930,055  cubic  feet  were  sold  rough  and  2,918,972  cubic  feet  as 
sawed  or  cut  stone.  In  1906  the  total  quantity  was  9,282,004  cubic 
feet,  of  which  5,586,282  cubic  feet  were  rough  stone  and  3,695,722 
cubic  feet  were  cut  or  sawed  stone.  These  hgures  for  1907  do  not 
indude  256,960  tons,  valued  at  $110,525,  sold  for  ruhble,  riprap, 
crushed  stone,  flux,  etc.  The  decrease  in  both  quantity  and  yaiue  of 
output  accoros  with  the  statements  of  the  quar^v^nen,  who  reported 
less  demand  during  1907,  e.speciallv  the  last  half,  than  in  1906.  The 
average  price  per  cubic  foot,  including  rough  and  sawed  stone,  was  30 
cents  m  1907;  m  1906  it  was  28  cents. 

Missouri  ranked  next  to  Indiana  in  the  production  of  building  lime- 
stone, the  value  of  the  output  for  1907  being  $538,114  as  against 
$690,625,  a  decrease  of  $152,511.  This  stone  is  principally  from  Car- 
thage, Jasper  County. 

Paiwn/g. — ^Limestone  used  for  paving  increased  slightly  in  1907,  from 
$53075  in  1906  to  $545,300  in  1907,  an  increase  of  $14,025.  lUinots 
and  Pennsylvania  supplied  the  largest  part  of  this  material. 

Curbvng, — Limestone  for  curbing  increased  in  value  from  S289,615 
m  1906  of  $378,853  in  1907.  a  gain  of  $89,238.  Indiana  gave  the 
largest  output  for  this  class  of  stone. . 

Fkq^ng, — ^Flagging  decreased  in  yalue  from  $109,632  in  1906  to 
$84,076  in  1907,  a  loss  of  $25,656.  Indiana  and  Ifissouri  had  the 
largest  productions. 

nubble. — Limestone  for  rubble  increased  from  ?924,275  in  1906  to 
$1,067,445  in  1907,  a  gain  of  $143,170.  Illinois,  Missouri,  and  Minne- 
sota reported  the  largest  productions. 

Riprap, — ^Limestone  for  riprap  increased  from  $550,385  in  1906  to 
$620,328  in  1907,  a  gain  of  $69,943.  Missouri, Minnesota,  Illinois,  and 
Ohio  reported  the  largest  productions. 

Grumed  atone. — The  largest  item  in  value  of  the  limestone  produc- 
tion is  for  stone  crushed  and  used  for  road  making,  railroad  oallast, 
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concrete,  etc.,  which  in  1907  was  yalued  at  $13,675,453,  representing 
23.532,897  short  tons;  in  l^OG  these  figures  were  20,286,589  short  tons, 
valued  at  $ll,073,26r),  an  increase  in  1907  of  3,24f5,308  short  tons  in 
quantity  and  of  $2,602,188  in  value.  In  1906  the  increase  over  1905, 
when  tne  output  was  reported  as  19,334,1^  short  tons,  ralued  at 
$10,487,638,  was  952,421  short  tons  m  quantity  and  $585,627  m  value. 

In  1907  the  total  was  divided  into  9,619,178  short  tons,  valued  at 
$5,860,977,  for  road  making;  8,122,342  tons,  valued  at  $4,144,345,  for 
radroad  ballast,  and  5,791,377  tonsj  valued  at  $3,670,131,  for  con- 
crete, which,  compared  with  the  itemized  output  for  1906^ — road  mak- 
ing, 6,685,781  tons,  valued  at  $3,857,500;  railroad  ballast,  8,106,850 
tons,  valued  at  $3,899,396;  concrete,  5,493,958  tons,  valued  at 
$3,316,369 — shows  an  increase  of  2,933,397  tons  in  quantity  and  of 
$2,003,477  in  value  for  road  making,  15,492  tons  and  $244,949  for  rail- 
road ballast,  and  297,419  tons  and  $353,762  for  concrete. 

It  is  possil)le  that  the  laiige  increase  in  crushed  stone  for  load 
making  contains  some  stone  used  for  concrete,  many  of  the  operators 
reporting  that  they  were  unal>]e  in  sul^dividf,  except  approximately, 
tlieir  total  output  of  crushed  stoue,  uul  knowing  the  exact  use  which 
was  to  be  made  of  the  stone.  The  average  price  per  short  ton  in 
1907  was  58  cents  compared  with  55  cents  in  1906. 

Illinois  ranked  first  in  1907  in  the  production  of  cruslied  limestone, 
followed  by  Ohio,  New  York,  Pennsylvania,  ^^i'■>^^ll^i,  Indiana,  Ken- 
tucky, Wisconsin,  and  Kansas  in  the  order  named.  These  nine 
States,  each  reporting  values  laiigaig  from  $2,570, 155  to  $489,709, 
represented  83.46  per  cent  of  the  total  value  of  crushed  limestone. 
Ohio,  Illinois,  and  New  York  had  the  langest  output  for  road  mak- 
ing, Pennsylvania,  Illinois,  and  New  York  for  railroad  baUast,  and 
Illinois,  New  York,  Missouri,  and  Pennsylvania  for  conen'fe. 

Furnace  Jlvx. — Next  to  crushed  stone  the  lai^est  protiuetion  of 
limestone  is  that  for  furnace  flux,  which  was  yuued  at  19,144,489 
in  1007  as  against  $7,612,692  in  1906,  an  increase  of  $1,531,797 
for  1907.  These  figures  represent  outputs  of  17,119,297  long  tons 
in  1007  and  16,077,202  long  tons  in  1906,  a  gain  in  1907  of  1,042,005 
long  tons.  The  average  v^ue  per  ton  increased  from  47  cents  in  1906 
to  53  cents  in  1907.  Pennsylyania,  Ohio,  Alabama,  and  West  Vimnia 
are  the  ranking  States,  Pennsyivania  producing  41 .88  per  cent  or  the 
total  quantity.  Most  producers  report  increased  prices  per  ton  duo 
to  increased  cost  of  production.  This  was  especially  tnio  in  Cali- 
fornia. In  Indiana  ror  perhaps  the  iii-st  time  a  quantity  of  the 
waste  stone  from  the  quarries  in  the  Bedford-Bloomiugton  district 
was  utilized  as  furnace  flux,  it  being  sold  at  a  Teiy  low  price  loaded 
on  cars  for  shipment,  mostly  to  Chicago. 

Quantities  of  stone  nsed  or  sold  m  many  State.q  for  the  purpose 
of  sugar  refining  have  warranted  a  separation  of  this  stone  m>m 
other  chemical  industries. 

OQ^er  'purposes. — ^This  heading  includes  stone  quarried  and  used  by 
alkali  works  in  New  Yoric  and  Micliigan  in  the  manufacture  of  all  Idnds 
of  alkaline  salts;  stone  sold  to  glass  factories  in  Pennsylvania,  Ohio, 
Missoun.  Indiana,  Illinois,  and  New  York;  also  stone  sold  to  paper 
mills,  to  farmers  for  burning  into  lime  to  be  used  as  a  fertilizer,  and 
to  carbonic<acid  plants.  It  also  includee  some  st^me  sold  for  the 
maH^g  of  whiting,  mineral  wool,  and  for  many  minor  uses. 
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The  foUowmg  table  shows  the  value  of  limestone  produced  in  the 
United  States  in  1906  and  1907  by  States  and  Territories  and  uses: 

Vohu  ci  lh$  production  oj  limestone  m  ihe  United  Statet  in  1906  and  1907,  by  States  and 
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Value  of  the  production  of  lime*Ume  in  the  United  States  in  1906  and  1907,  by  States  and 
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430 
110.965 
2,fi00 



30,209 

30,300  1  34,873 

II.41M        .IN.  117 

33,718 

2ttn,m 

1.986,351 

645,300 

378,863 

84,076 

1,067.446 
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Vahu  qftht  production  o/  lime$Ume  in  the  United  State*  in  1906  and  J907,  &y  State*  and 

Territoriee  and  w««— Continued- 


1&07— Cootinued. 


1 

! 

8lsl»  or  TacTftory. 

CradMilitaii 

Concrete. 

FllUC 

teotoriMU 

OtiMr. 

TotaL 

IS^OOO 

121.287 

8604,664 

64,778 

8804,608 

64,978 

S3.  207 

177, 

.'.<r.',7:.l 
1,476 
l.'nOdO 
22, 278 

I. 'i.'XIO 
3,774  .i46 
3,1^4,  IJfi 

M3,748 

s<»\ ,  rata 
1 .  -.vti 

142,  ^25 
1 ,  .M7 

7tii,3;i3 
735,  :n 'J 

2.  '<17 
124.  hiO 

274,452 
103,732 

2,896,520 
22,328 

3,5(iA,g22 
189,568 

A  710 

*,88l,2» 
750 

II,  600 
886,460 
267,787 
306,344 

23,126 
363,062 

68,317 
856,041 
1,027.006 

18,000 

008 

a^ooo 
i,aoo 

18,290 
2^020 

4H,37tt 
307,344 

188,116 
108,887 

I4;781 

lfi»O0O 
407 

MO 

186 

1M,(W0 

42.;,:;  in 
27',',  <w 

0,000 

8,m 

281 

nUnol*  

476,711 
60,817 
70,420 

sn^ooB 

■m,'A>*  i,H><.''i;» 

134. U32         Ml  <.)l.s 

48.483 

31,fl<57 
4.041 
12,320 
21,G80 
1,350 
1  460 

77,871 
357,820 

a9i7i4 

lis, »«» 
55,400 
63,787 

50 
14,480 

Manlarid  

ai,8U 

8,842 

1,737 
109,429 
119 
43,  t.l2 
IIH.OSO 
11.700 
262,873 

343,806 

Minri»>«<it,i  

^1  L'^s<>  .ri.  .  . 

131,708 
116,143 
42^281 

46,516 
22,308 

'■'7,  7'  iL' 
lUi,H54 
418,000 

23,234 

2,675 
317 
450 

13,  tfcwj 

... 

27S,2'C 
I.IW 
40,027 

Nt'ltniskii .  

Kfw  Jcr-<'V  

New  Mexlr..  

New  York  

North  CaroUnA  

5,' .  vj  t 
:i..>|.-, 

>Oi,  .'kl.j 
'1.  IN  N) 

5),  584 

3.000 

17:).2:»J 

410. Zfl 

3'.«,  463 
L»,747 

120.977 
3,830 

450,790 

li>*.\l£iM 
16»a06 

Lfil.") 
504 

412,;.13 

2l2.'Ji3 
3,375 

148^370 

OWo  

OklAbooia  

4,000 

1,134,793 

1,0*., 

PsDluiylvanla  

44^S47 

070,776 

413,451 

8,820,967 
760 

10.500 

4i.sao 

3,748 

13,  WO 
48i«l» 

118,011 
67,W3 

160,778 

50.394 
366, 780 
535 
275,517 

53,868 
528.587 

73,901 

1,200 
1,798 
180 

1,565 
150 

7,240 
l.%l<i4 
41,074 

27,600 

6^2S7 
37,000 

isiiM 

380,430 

4^890 
32,326 

21, '167 
188,014 

i3,2e» 

271,r"<-7 
3(^020 

WwtVOgillU  

1,200 

i6,426 

Total  

5, 800, 077 

4,144.345 

3,670,131 

0,144,480 

316,800 

1,324,001 

31,737,631 
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The  following  table  shows  the  value  of  limestone,  by  States,  from 
1903  to  1907,  indusiTe: 

Value  oj  limatone,  190S-1907,  by  StaU*  and  Territoriet. 


statu  or  Territory. 


18U3. 


Arizon*  

Arkansas.... 

California  

Colorado  

Connwticut. . 

Floridii  

Georgia  

Idaho  

UUnoit  


Indian  Territory . 
Iowa  


Kentucky  , 

Muino  , 

MuryUnd  , 

Maasacbuwtta. , 

Michigan  , 

Minneaota  

Missouri  , 

Montjinu  , 

Nobraskii  

N*'w  Jorsf-y  

New  Mexico  

New-  York  

North  Carolina. 

Ohio  

OklahoinK  

Oregon  

Pcnnsvlvariiu .  . 
Uho.i."  Isluiid. . 
Soiiili  (  aroUna. 
8011  til  Dakota.. 

TrutU-SSt'O  

T.'Xii.s  

CtatK  

Vomioiit  

Virginia  

Washtngton  

West  Vtrginia. . 

Wisconsin  

Wyoming  


1802,610 


163,2fll 
229, 37t. 

i7.';,(»7s 
i,9>:<H 

10,4dO 
752 
2,736,470 
3,681,060 

«so 

536,906 
480,009 
005,602 
1, 8*13 
66,732 
9,tt56 
390,473 
G00,471 
1,874,740 
131,504 
187,718 
08,9U 


2,007,911 


Total. 


.<,l)00 
4,34;i,tl« 
fiH3 

.■i.'i<i,'.»t>l 
1W,015 

ij.'i.r.io 
'.',1 ».').". 

7« 
7.'),t>49 
4U'),077 
701,147 
150 


1904. 


22,372,109 


2S0 

Ur>,  147 
74,070 

S30 
34,  •-'78 

5,900 
2,000,822 
3,780,500 
6,076 
442,586 
790,286 
692,417 
2,965 
128,421 
7,566 
501,708 
517,940 
2,277,9».<» 
l(I!*,7t..'i 

236,780 


1905. 


1,686,258 

12,nR8 

■_',4tiii,XV» 

3,70h,7.'>0 
312  I 

225 

.i.'X.i 

2.V.',7i^  I 
170, 447  1 

l'..".,4o9 
71,.S.i7 
4«rf),303 
7:18,  r«4 
15,090 


22,178,064 


$633,101 
135 
164,818 

49,9QQ 

r,.H*.) 

9,030 
14,105 
3,511,800 
3,180,280 
5,613 
451,791 
023,880 
744,616 
^438 
140,402 
65,908 
544,754 
555,401 
■J.'ZiS,  IM 
)U3,  I  J-  i 
2-J'),ll',J 
147,;Ui 
7,200 
1,07O,9(« 

2,K'Ml,7W 
IUi.41J 

4,499,503 
300 


1906. 


401,622 
171,847 

2:52,510 
ll.f.'-.i') 

:'!-'. 

."i-'.47i) 
(>71,3KS 
804,061 

23,340 


•B7»,344 

40 
48,844 

80,205 
373,1.S8 
1,171 
1,4M 
16,042 
13,000 
2,943,331 
3,725,565 
44,K22 
483,815 
8«,3QB 
796,408 
3,000 
170,046 
10,750 
656,300 
632,115 
1,<«S,334 
141, UN2 
1'76,.'W1 
2--'l,141 
12.-.,4!« 
2,204,724 
3t»,5Kl 
3,025,(138 
127,3».l 
7,4S<) 
4,hti5, 130 
078 


1007. 


10,400 

481,962 
380, 12.5 
348,868 

14,728 
200,343 

4't,  i;f2 
(,iH,ti<i2 

S'.»1.74li 
.>3,783 


211,025,210 


r,327,142 


«4,97» 

62,207 
177,333 
502,751 
1,476 
15,000 
22,278 
15,900 
3,774,340 

8,r  - 


MO^I 
818,748 
801,100 
1,18Q 

760,333 

735,319 
2,153,917 
124,090 
312,630 
274.452 
1 '.0.732 
2,.'W,5:'0 

5, 7.M) 
5,821,276 


11.  WW 

2ii7,  7'>7 
.•ii»i,:M4 

2.i,  I  M 
1 7 

1,027,095 
18,920 


31,737,631 
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The  following  table  shows  the  production  of  limestone  for  furnace 
flux  in  1906  and  1907,  by  States,  in  long  tons: 


i^funuuejiux  in  1906  tmd  19C7,  hff  8tatt$t  in  long  font. 


State  or  TwTltorj. 


AUlmni*.... 

A  nzonn  . , 

(■;iiifn-:iia... 
Coloratlo.  . . . 
Coonerticut . 

Gporglft  

IcJaho  

Illinois  

Indiunii.  


Mfchlgan. 
MlnnMota. 


Nebraska..... 
New  JerwT... 
New  York  ... 
OWo  


TetmeMae. 

Texas  

Utah  

Vt'rmnnt  

Virginia  

Waahingt'iii  - . 
Wa»t  Viiginia. 


Total. 
Average  price  pur  ton . 


I9W. 


Quantity. 


as,  788 


J.  t.1 

T'Xl 


ValM. 


'.W.'..i7.'i 
500,702 


33,W7 
16,S28 
162,603 

43,i?4 

304.600 

12,000 

34a, MiH , 

513,462 
3,088,346 
6,386,765 
642 

250,835 
122,804 

262,)<0H 
.ViO 
•1«-7,:M! 
}1, 171 
1,019,031 
1«,330 


16,077,2(0 


36,000 

aoi,«is 

1,171 
10,417 


1907. 


210, 124 


16,170 
9,876 
81,617 
150 

28,381 
134,940 

6,600 
195,-235 
294,659 
1,013,497 
3,168,186 
678 
139,227 
75,764 
l'.«,f,71 
2.V» 
21t>,707 

613,413 
71«9R 


7,613,069 
•47 


115,714 

67-.',  SOI 

.!,7:;.^ 

4,  lilt) 
970, ioS 
677,063 
80 
31,7S3 
8,660 
138,836 
186 
66,871 
286,300 
18,000 
4(fc'i,018 

2,41»7.».16 
7,178,.yw 
.VB 

2"'t,-247 

37'J,H',(ii 

1 1,010 

Ml,  295 
l,ai3,772 
114,764 


17,1W,907 


VataM. 


1004,654 

64,775 
4.H.37ii 
;t<J7,244 
1,47() 
IK,(|S() 

423,315 
879,838 
60 
14,488 
1.787 
10»,4a» 
119 
«,«I2 
118,080 
11,700 
208,873 
343,806 
1,134,798 
3,82iJ,n67 
7.M) 
lf.9,775 
59,394 
2>j6,78» 
535 
275,517 
53,868 
528,687 
73,901 


9,144, 


.68 
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ABliASlVE  MATEBlAIuS. 


By  W.  C.  Phausn. 


INTliODUCTION. 

The  abrttH^e  materiala  included  in  this  report  are  millstones  and 

buhrstones,  grindstones  and  pulpstones,  oilstones  and  scythestones, 
conindiiin  and  emery,  abrasive  quartz  and  abrasive  feldspar,  garnet, 
infuiiorial  earth  and  tripoU,  pumice,  and  the  artihciai  abrasives  which 
inchide  oarbomndum,  alundum,  and  crushed  steel.  Of  some  of  these 
materials  only  a  small  part  of  the  entire  product  is  actually  used  for 
abrasive  purposes.  In  this  report, so  far  as  it  has  been  possible,  there 
is  included,  witb  the  exception  of  tripoli  and  possibly  innisorial  earth, 
only  that  part  of  the  product  that  is  actually  used  for  abrasive  pur- 
poses. Thus  under  grindstones  and  pulpstones,  which  are  obtained 
from  sandstone,  only  a  small  percentile  of  the  stone  that  is  quarried 
is  used  in  the  manufacture  of  abrasiyes,  the  remainder  being  used 
chiefly  in  the  building  industry;  also,  as  stated  on  anotlier  pa^je,  onfy 
a  small  proportion  of  the  crystalline  quartz  and  feldsjxir  |)ro(ru(  ('d  is 
used  in  the  abrasive  industry.  A  lai^e  part  of  the  triooii  mined  in 
liiaBouri  is  used  in  the  filter  stone  inmistry.  Practioally  all  the  raw 
material  mined  or  quarried  for  millstones,  pumice,  corundum,  emeity, 
and  garnet  (except  the  gem  garnet)  is  used  for  abrasive  purposes. 

Fairly  detaileu  descrii)tions  of  the  occurrence  and  mode  of  prepa- 
ration of  the  different  aorasive  materials  have  appeared  in  preceduig 

Xrts  of  the  United  States  Geological  Survey.  Thus  oilstones  and 
tstones  were  described  in  the  report  for  1901,  and  grindstones, 
buhrstones,  millstones,  infusorial  earth  and  tripoli  in  the  reports  for 
1900  and  1<<()1.  In  the  report  for  1902  the  deposits  of  infusorial 
earthof  Pinal  County,  Ariz.jWere  described  b^W.  Jr.  Blake.**  Pumice 
was  treated  in  the  report  for  1901,  and  artificial  abrasives  in  the  same 
report.  In  the  report  for  1903  an  article  on  (  ai  ])orundum  by  F.  A.  J. 
Fitzgerald  was  quoted  from  the  Iron  Age,  ^  and  also  an  abstract  on 
crushed  steel,  from  the  Proceedings  of  the  American  Association  for 
the  Advancement  of  iS-ience.* 

In  the  i>resent  report  a  detailed  description  is  given  of  the  method 
of  preparing  millstones  from  the  Esopus  conglomerate  in  Ulster 
County,  N.  Y.,  the  center  of  the  millstone  industry  in  that  State,  and 
also  of  the  mode  of  preparing  Missouri  tripoli  for  use  in  filter  stones. 
The  garnet  deposits  in  New  York  ar<'  treated  at  considerable  length, 
as  well  as  the  occurrence  of  pumice  in  the  central  Western  States.  A 
detailed  description  of  the  manufacture  and  technology  of  alundum, 
among  the  artificial  abrasiyes,  is  also  given.  It  is  planned  to  treat 
the  other  abrasive  materials  in  similar  manner  in  the  ne«t  report. 

a  Am.  Inst.  Min.  Kng.,  Vi  I  fj  IMWIIIllf.  IMi 

ft  Iron  Asi,  Octobv  lb,  1903. 

c  Proe.  jun.  Atsoe.  A4t.  8eL,  PUMmhir  mmUnf,  1901. 
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The  followmg  table  gives  the  value  of  all  the  natural  abrasive  mate- 
rials {>roduoed  in  the  united  States  during  the  years  1903  to  1907, 
inclusive.    The  value  of  the  production  in  1907  showed  a  substantial 

increase  a.s  compared  with  that  of  1906.  There  was  a  decrease  in  the 
value  of  millstones,  oilstones  and  scythestone^,  and  emery,  but  an 
increase  in  the  value  of  grindstones  and  pulpstones,  abrasive  quartz 
and  feldspar,  garnet,  infusorial  earth  and  tnpoli,  and  pumice.  The 
most  apparent  reasons  for  the  decrease  in  the  Yalue  of  miUetdpes  aie 
competition  and  the  introduction  of  niodem  machinery  in  grinding. 
In  tne  case  of  emery  care  has  been  taken  that  the  values  assigned 
have  been  those  of  the  crude  material  on  board  cars  at  the  point  of 
shipment,  for  only  in  this  way  is  it  possible  to  assign  a  unifonn  value 
per  ton.  This,  moreover,  e.\])lains  m  part  why  the  value  of  the  mate- 
rial is  so  much  less  than  it  has  been  in  preceding  yeai  s,  nnother  reason 
being  the  nonproduction  of  corundum,  which  in  previous  years  has 
been  combinea  with  emery. 

Value  <4  i^fAwoH,  lAraritm  produeed  in  th«  UmUd  Stata,  190S-1907. 


Kindoffttnulm 

1904. 

iwr. 

OilotoneB  and  scytbefltones  

1366,857 

S188,(e5 

$244,546 

$268,070 

1264,188 

721,446 

881,527 

777,606 

744,  SM 

896,022 

52,552 

37,338 

37,974 

48,590 

31,741 

5,421 

5,540 

16. 7M 

33,818 

76,273 

44,164 

64,637 

72,108 

104,406 

QfVIHt  

0  74,850 

088,118 

« 121, 671 

0  126.60 

132.600 

117,581 

148,096 

167,000 

211,666 

57,336 

61,464 

44,310 

ia,m 

1,473,393 

1,460^737 

Natural  abrasives  were  produced  in  23  States  in  1907,  as  compared 
with  25  States  in  1906.  The  list  of  States  follows,  together  witn  the 
material  produced  by  each: 

JAit  qf  SUUet  producing  abranves  in  1907* 


*tt»^y***'  011stone<«. 

OAUfOBRtA:  Infusorial  eu.rtb. 

Connecticut:  Qimrti,  feldqMr,  and  tnlUMilAl 

earth. 

iLLfNOIs:  Trfp<rtl. 
Ikdiasa:  Oilstones. 
Kkmtucky:  Inlusorlnl  earth. 
Maryland:  Ciuartz.  and  infusorial  earth. 
Mashachitsetts:  Quartz.  Infu.wrial  earth,  aod 
emery. 

UlctacAN:  Grlndstonn>i  and  .scythestoneB. 
Mimflt8''TA:  Koldnpar. 
MIS0OUKI:  TrlpoU  aod  gilndAtoDea. 
llomAiVA:  OtfiMUtenM. 


Nebbaska:  Pumico. 
-Nevada:  InfOsoiial  earth. 
Mkw  Uampshiu:  aoyttMfltoBcs. 
Vvw  Yoby:  Oanwt,  mfasoftal  «uUk, 

and  emery. 
NuRTa  Carolina:  Garnet  nnd  itilllstODea. 
Ohio:  Grindstone?,  pulpstones,  oUrtonea, 

scyttio.'itoneis. 
Pennsylvania  :  Q uartz,  garnet,  aod  mUUtooM. 
Vebmont:  ScTthctitoaefl, 
VibODTIa:  MiMstoncs 
West  Virginia:  Orla 
WiBcxnrauf:  Quarts. 


and 


Under  the  head  of  artificial  abrasives  are  included  aiuuduin,  car« 
borundum,  and  crushed  steel.  The  production  of  these  substanoes  in 
the  last  four  years  is  giyen  m  the  following  table: 

ProdunHon  and  value  of  artificial  (d)rasivcs  in  the  United  States,  1904-1907. 


Tmt. 

Quftntitv, 
In  poiinas. 

1 

Qunntitv, 
in  pounds. 

valoi. 

U,870^380 
9,830,000 

^^^400 

n,  774, 300 

H6n,ooo 

t777»<Sl 
1,087,M6 

1667  
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The  production  of  artiUcial  abrasives  in  1907  was  greater  than  that 
of  any  previous  year  of  which  the  Survey  has  record,  exceeding  that 
of  1906  by  2,857,700  pounds  in  quantity  and  by  $250,165  in  value. 

The  total  estimatea  value  of  all  abrasive  materials  consumed  in  the 
United  wStates  for  tho  vrara  1003  to  1907,  inclusive,  is  ^ivpn  m  the 
foilowiiig  table.  There  wnos  aii  increase  in  11)07  in  the  vniue  uf  natural 
abrasives  of  $207,344  and  in  the  arti£ciul  abrasives  of  $250,165,  a 
total  of  nearly  a  naif  million  dollars.  There  was  a  decrease  in  the 
value  of  the  imports  of  natural  abrasives  of  $155,824,  making  a  net 
mcrcftse  in  the  aomestic  con5?iimption  of  abrasives  of  all  kindsTor  tlie 
year  of  ^OSo,  as  compareil  with  an  incroa.so  of  $370,4.37  in  l*j06. 
'i'he  condition  of  the  domestic  industry,  however,  as  appears  from 
the  preceding  table  was  much  better  in  1907  than  in  any  premtia 
year. 

Toldl  )nliii  i>j  all  uhrasii  t  irmleruib  tuiumnud  in  the  United  Utates,  190^-1907. 


Natural 

Artlrtcial  ! 
abr««ive8.  j 

Ifl03  ,  

tl, 403,3(0 
1,407,101 
1,427,980 
1,473,3» 

h9n,m 

r 

$4«8,815 

830.926 
"01,400 
777,081 

1904  



IMS  

Import*. 


1021.675 
547,804 
fi54,821 
909,904 
114,140 


Total 

Talue. 

12.606,098 
2,785,831 
2.7M,001 
3.ieO,438 


BUHRSTONES  AND  MIIiL8TONBS. 

PRODUCTION. 

The  production  of  buhistonee  and  millstones  in  the  United  States 
duiini^  1907  was  valued  at  $31,741.  This  is  a  considerable  falling  off 
from  the  values  reported  to  the  Survey  during  the  last  few  years,  and 
t))o  y>rosent  condition  of  the  industiy  approjomates  that  of  about 

eigiit  years  ago. 

The  market  for  uiillstoncs  has  been  greatly  curtailed  of  late  years. 
The  table  given  on  a  subsequent  pa^e  snows  that  recently  the 
indufitiy  has  dwindled  very  mu(  h  and  tnat  the  value  for  1907  is  less 
than  one-third  of  the  value  for  1S87.  The  explMn»ti'on  of  tliis  falling 
off  in  the  millstonr  iii<lustry  is  due  to  the  introduction  of  superior 
forms  of  grinding  ina*  Inuery,  chiefly  roils,  ball  mills,  etc.  The  roller- 
mill  process  of  grinding  is  now  used  almost  exclusiye^f  in  grinding 
wheat.  Some  com  and  mustard  mills  in  the  Southern  States  still  use 
hand-mado  millstones.  A  part  of  tho  product  is  sold  tO  the  cement 
and  talc  manufacturers  ana  grinders  of  mineral  paint. 

The  production  of  millstones,  as  usuaL  came  rrom  but  four  States, 
namely,  New  York.  North  Carolina,  Pentusylvania,  and  Virginia. 
Thou^  stone  suitable  for  buhrst<)ne6  and  millstones  is  found  in  other 
States,  there  was  no  production  from  them  reported  to  this  office. 

Milhtonr  industry  in  Xnr  I'/rfc. — New  York  has  led  for  many  years 
in  the  production  of  nulistoncs  and  chasers,  the  latter  term  being 
apphed  to  stones  which  run  on  edge.  The  raw  material  is  obtained 
in  ulster  County,  southeastern  New  York,  and  is  known  as  Esopus 
nUaub,  ISsopus  being  an  early  name  for  Kingston,  which  was  formerly 
the  main  point  of  shipment.   The  material  suitable  lor  mUJstones  la 
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quarried  from  the  Shawangunk  grit,  a  quartz  conglomerate  found 
near  the  western  base  of  Shawangunk  Mountain  m  the  vaUey  of 

Rondout  River.   The  material  sui&ble  for  millstones  is  exceedin^y 

limited,  heint]:  confinoti  in  linear  extent  to  a  strip  extending  from 
Hiirh  Falls  on  the  north  to  Kerlionkson  on  the  south,  a  distance  of 
ft[>j)roximately  10  miles.  Beyond  these  limits  the  texture  and  other 
properties  of  the  rock  have  been  found  unsuitable  for  the  highest 
grade  of  stones. 

The  methods  employed  in  quarrying  the  rock  are  simple.  The 
roek  is  pried  or  split  out,  advantage  bein":  taken  of  the  joint  planes, 
especially  the  concentric  surface  joints.  Tlie  tools  used  are  the  ordi- 
nary hand  drill,  together  with  plugs  and  feathers.  Blasting  is 
ofiea  resorted  to,  but  the  charges  of  powder  are  usualhr  light.  The 
rough  stones  thus  obtained  are  quarry  dressed  and  imisned,  these 
operations  being  performed  entirely  hy  hand,  the  chief  tools  em- 
ployed bein^  the  hull  point  and  hununer.  The  operation  of  drilling 
the  "eve"  is  performed  by  centering  the  stone  and  then  driUinjg 
from  the  center  of  both  faces  inward.  In  many  stones  the  eye  u 
square.  To  fashion  a  square  eye,  a  rotmd  eye  is  first  drilled  out  and 
then  squared  up.  A  few  of  the  men  eng^aged  in  the  industry  make  a 
modification  of  the  r(^t;idar  millstone  for  use  in  the  grinding  of  paint. 
In  this  modification  tlie  ordinary  millstone  is  cut  in  halves  and  an 
iron  casting  is  placed  between  the  halves,  which  are  then  banded 
together  by  an  iron  band. 

Chasers  are  larger  than  the  regular  millstones.  They  are  used  for 
heavier  work,  as  m  grinding  quartz,  f(ddspar,  barytes,  etc.,  and,  as 
already  mentioned,  they  run  on  edge.  Though  they  are  made  with 
a  diameter  as  short  as  24  inches,  tncy  are  usuuiiv  turned  out  wiih 
diameteis  ranging  from  50  to  84  inches  and  with  thicknesses  as  great 
as  22  inches.  These  chasers  are  nm  on  pans  paved  with  blocks  of 
Esopus  grit,  whieh  are  usually  roughly  cubical  with  edges  about  a 
foot  in  length.  In  grinding  (juartz  in  such  pans  the  chasers  are  used 
in  the  preliminary  crushing;  tlien  rough  blocks,  usually  three  in  num- 
ber, are  either  attached  to  or  carried  along  by  lateral  arms,  which  in 
turn  are  joined  to  a  vertical  revolving  shaft.  By  the  circular  move- 
ment of  these  blocks  the  material  ^aced  in  the  pan  is  ground  to 
powder. 

In  the  following  table  are  given  the  values  by  States  of  bulirstones 
and  millstones  produced  in  the  United  States  from  1903  to  1907: 

Value  <4  btihmoMS  produMd  in  (he  United  Statet^  1903-1907^  by  StaUt, 


State. 


New  Yoik  

Virginia   

North  Carolina  and  Veraont. 

PwnsvlvBnia..  


Total . 


1003. 

1904. 

1905. 

190Q. 

1907. 

ta6,441 

0,812 

6,902 

1,397 

t24,S8& 

4,7SO 
•6,800 

1,^ 

ns.ou 

8,186 
•  2,522 
l.a'Sl 

S2S,M8 

15,611 
•  1,507 
2,624 

4,684 
•  1,969 
2,016 

i)2..V)2 

J7,m 

4S,  ,'00 

31,741 

«  No  ^odueUoB  of  bobntooM  from  Veimont  In  IflH  IM^  IMO^  MB. 
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The  following  table  gives  the  value  of  millstones  and  bubistones 
produced  in  the  Unit4>d  Statos  since  1880: 

Value  q/"  Imhrstone*  and  vulhUiTu^*  prfxlured  m  the  United  States,  ISSO-JPO?. 

1894   113,887 

1895    22,642 

1896   22,567 

1897    25,d32 

im   2»,«S4 

1899    28, 115 

1900   32,858 

1901   67,179 

1902    59,808 

1903    62,652 

1904    87,888 

lOOn   37,974 

1906   48,590 

1907   81,741 


1880   1200,000 

1881   150.000 

1882   200.  f>00 

1883   150,000 

1884   150,000 

1885   inO.CKK) 

1886   140, 000 

1887   100,000 

1888   81,000 

1889   35, 155 

1890   23, 720 

1881   16,  587 

1892   23,417 

1893   18,638 


IMPORTS. 


The  value  of  the  imports  of  buhrstones  and  millstones  into  the 
United  States  during  1907  was  the  lowest  recorded  in  fiye  years.  This 
miirked  diminution  was  in  the  value  of  the  rough  material,  as  the 
value  of  tho  imports  made  up  into  millstones  showed  a  gain.  This 
latter  value,  however,  is  still  insignificant.  The  table  showing  the 
▼alue  of  imports  from  1903  to  1007  follows: 

Value  of  tfuhraUmee  and  milUtone*  imported  into  the  Unittd  Statee,  1903-1907. 


Year, 


I  Mad« 
I  Rough,  into  mill-  Total. 
I  itooea.  ' 


un. 

1904. 


«21,1G0  , 
30^478 


18,481 
2,269 


«»,6il 
32,2M 


itough. 

Jfade 
into  iQtU- 
atooaa. 

Total. 

$32,921 
26,431 

«277 
877 

27,108 

GRINDSTONES  AM)  PITL.P«TONES. 
PRODUCTION, 


The  value  of  the  production  of  grindstones  uid  pulpstones  during 

1907  amounted  to  $800,022-  an  increase  in  vnluo  of  $151,128  over 
that  of  1006.  Tliis  is  tlio  liighest  value  recorded  by  tiie  Survey  for 
grindstones  and  pulpstones,  exceeding  by  $14,495  the  valuation  of 
the  year  1904,  hitherto  the  maximum.  The  production  came  from 
the  following  States  named  in  the  ordw  of  their  relative  importanoe: 
Ohio,  Michigan,  West  Virginia,  Montana,  and  Missouri,  the  exact 
order  of  importance  for  1006.  Wyomin(»  reported  no  production  for 
1907,  In  the  following  table  is  given  the  value  of  the  production  of 
grindstones  and  pulpstones  during  the  last  five  years: 

Value  o/  the  production  of  grindetonet  and  pulpstones,  190S-I907, 


IMIL 

1«M. 

1MB. 

IMM. 

1907. 

1887, 47» 

Si,m 

1820,207 
61,320 

1726,536 

61,070 

50,000 

S846,fla 
49, SOB 

731,440 

«n,cS7 

777,606 

744.804 

806,081 
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In  the  followiug  table  are  giveu  the  values  of  the  grindstoues  and 

Sulpstones  produced  in  the  United  States  from  1903  to  1907,  by 
tates: 

Value  of  grindstones  and  pulpstoiu^  producttl  in  the.  UniUd  SUxU  s,  1903-liH)7,  by  States. 


State. 

IflOI. 

IKM. 

IMS. 

1906. 

1907. 

Ohio  

S646.776 

r67,562 

f644.315 

1644,720 

$764,376 

70,fiS0 

112,500 

m,500 

,  78,500 
»21,<74 

llj/,746 

Total  

m,07 

777|90S 

7M.<B4 

806,00 

«&wttlded  with  Wwt  VirgioU.  ete. 

^Inoliidtag  »  siimO  piwlaotioii  from  Wyoutiig  in  190^  1901^  aad  1906. 

The  Talue  of  the  production  of  grindstones  and  pulpstones  from 
1880  to  1907  is  shown  in  the  followmg  table:  ^ 

Valtic  qf  grmdaUmet  and  pulpstones  produced  in  the  United  States,  18S0-19(y/. 


1880   1500,  (300 

1881  ,   500,000 

1S82   700,000 

1883   600, 000 

1884   570, 000 

1885   500, 000 

1886   250,  000 

1887   224,400 

1888    281.  800 

1889   439,  587 

1890   450, 000 

18'J1  •.   476,113 

1892   272,244 

18W  V   338,787 


1894   $223,214 

1895   205,  768 

1896   326, 826 

1897   368,  058 

1898   489, 769 

1899   fi75,  586 

1900   710,  026 

1901   580,703 

1902   667,431 

1903    721,446 

1904   881,527 

1905   777, e06 

1906   744,894 

1907   899,022 


IMPORTS. 

The  imports  consist  principally  of  pulpstones  and  a  few  grindstones 
for  use  in  the  glass  and  optical  trades.  This  material  is  obtained 
chiefly  from  Newcastle-upon-Tyne  and  from  Wales  and  Scotland. 
The  value  of  imports  in  1907  was  $1 11 , 195.  rs  compRml  u  ith  !«1  :^4,1 36 
in  1906.  No  distinction  has  been  made  between  finished  and  unlin- 
ished  products  since  1883.  The  value  of  the  imports  of  pulpstones 
and  gnndstones  has  shown  a  steady  increase  up  to  1907,  when  there 
was  a  decided  falling  off.  The  iiguies  for  the  last  fiye  years  are  given 
in  the  following  table: 

Value   ^nd^ones  imp(^ed and  entered  for  eonstmpHon  in  tA«  JJniUiSlttiett  190S-i9ffr* 


1903   $85,705 

1904   93, 152 

1905   113,762 


iiKK5  $134,136 

1907   111,496 


CANADIAN  PRODUCTION. 


The  value  of  the  production  of  trrindstonei?  in  Canndn  (?uring  1907 
amounted  to  $4t),87ti,a8  compared  with  $61,624  in  li'on  In  the 
table  following  is  given  the  value  of  the  Canadian  production  of 
grindstones  during  the  last  five  years. 
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Volm  ^pniudiim  ^  gnmbUmtt  in  Canaikt,  1903-1907, 


1903  $48,302 

1904    42,782 

1906   67, 200 


1906   161,624 

1907   46,876 


OIL8TONB8  AND  SOTTHBSTONES. 

PRODUCTION. 

The  production  of  oUstonea  and  scythestonoB  in  the  United  States 

during  1907  amounted  to  S264,188,as  compared  with  a  production  of 
S2f)S,070  in  1^)06.  This  is  a  decronso  of  $3,882,  or  hut  Iitt](^  moro 
than  1.5  per  cent;  in  otlier  words,  the  condition  of  the  industry  for 
the  year  is  about  the  same  as  that  for  19U6.  The  production  of  oil- 
stones and  wfaetetones  is  from  ArkansaB,  Indiana,  and  Ohio,  and  the 
first  State  mentioned  produces  about  two>thirds  of  the  output. 
Sc^theatones  are  manufactured  from  material  found  in  New  Hamp- 
ahu*e,  Vermont,  Ohio,  and  Michigan,  named  in  the  order  of  their 
relative  iiuportance. 

In  the  following  table  is  given  the  value  of  the  oilstones  and  scythe- 
stones  from  1891  to  1907: 

Vidnu  ^  oilttona  and  KSfthe$kma  produced  «n  tht  UnUxi  8taU$t  ISSl-iaOfT. 


rm   $150,000 

1892   146, 730 

1898   188,173 

18M   136,873 

1895   165, 881 

1896   127,098 

1897   149,  970 


1900   1174,087 

1901   168,300 

1902   221,782 

1903   r'.nr  <^57 

1904   188, 986 

1906   244,548 

1906   268,070 


1868   180,486    1907   264,188 

1899   208»288  | 

IMPORTS  AND  BXPORT8. 

The  value  of  the  imports  of  hones,  oilstones,  and  whetstones  in 
1907  amounted  to  $89,939,  as  compared  with  $83,863  in  1906.  The 
imports  are  a  trifle  larger  in  proportion  to  the  domestic  production 
than  thev  were  in  1906.  In  that  year  they  amounted  to  less  than 
one-third  of  tlio  home  profhiction.  hut  in  1907,  owin-j'  to  the  ^^lit^ht 
increase  in  imports  and  tlie  jsliijlit  tlecreuiie  in  domestic  production, 
the  imports  are  a  little  more  than  33  per  cent  of  the  domestic  pro- 
duction. The  imports  are  in  part  offset  bj  the  exportation  of  ArKan- 
sas  oilstones*  and  r^ew  Hampshire  scythestones,  uie  value  of  which, 
however,  can  nnf  he  sriven  smee  no  separate  record  is  kept  of  them. 
The  following  table  shows  the  total  value  of  all  kinds  of  hones,  oil- 
stones, and  whetstones  imported  into  the  United  States  in  tlie  last 
five  years: 


VoiMt  qf  impartM  qf  hmm,  oUtUmm,  and  wheUtona,  19QS-1907, 

 $65,7G3 

  61, 609 

1906   66^768 


\m  $65,7G3  I  1906   |s3.  8(;3 

1904   61,609  I  1907   89,939 
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COBUNJOUM  AND  EMBRT. 

With  the  exception  of  the  diamond,  emery  and  oonindum  are  the 
best  natural  abrasives  known.   Corundum  is  pure  aluminum  oxide 

with  a  hardness  of  9  in  Moh's  scale,  namely,  next  to  that  of  tho  dia- 
mond. So  far  as  composition  goes,  emen'  may  be  considered  a  mix- 
ture of  conmdum  with  more  or  less  magnetite  or  hematite.  The 
material  feels  and  looks  much  like  a  black,  fine-grained  iron  ore, 
which  it  was  long  considered  to  be.  There  is  almost  every  gradation 
from  the  evenly  fine-grained  emeiy  to  the  kind  in  which  corundum 
is  present  in  distinct  crystals,  aa  is  frequently  the  case  with  the 
Peekskill  emery  ore. 

PeekakiU  eiiiei^  or^.— The  deposits  of  emery  near  Peekskill,  West- 
chester County,  N.  Y.,  are  located  about  4  miles  southeast  of  the 
town  and  a  few  miles  east  of  the  Hudson  River.  It  is  repoctod  that 
the  deposits  were  first  exploited  for  iron  ore.  The  emer}'  occurs  in  a 
series  of  igneous  rocks  intruded  into  metamorphic  sedimentary 
rocks.  To  these  intrusions  the  name  Cortlandt  series  has  been 
applied.  This  series  includes  rocks  belonging  mamly  to  the  norite, 
diorit*  .  iiiid  peridotite  classes.  The  emery  deposits,  according  to 
G.  H.  Williains,''  are  simi)lv  segregations  of  the  basic  oxides  in  the 
norite,  the  components  oi  tlie  hitter  rock  occurring  in  even  the  purest 
emery  ore.  A  study  of  the  thin  section  of  the  material  from  these 
deposits  has  revealed  the  presence  of  hercynite  (iron  spinel),  magne- 
tite, garnet,  and  corundum,  some  of  the  latter  being  pale  olue  and 
perlectly  transparent.  Of  these  minerals,  II.  C.  Magnus''  states 
thRt  hercvnite  tf>rnis,  in  some  cnsps,  nearly  100  per  cent  of  the  mate- 
rial, and  HI  others  corundum  makes  up  more  than  50  per  cent  of  it. 
Hercynite  is  inferior  in  hardness  to  corundum,  being  8  m  the  scale  of 
luurdness,  while  corundum  is  9.  This  softness,  however,  is  in  part 
compensated  by  a  readier  deavage,  which  causes  hen^nite  to  present 
fresh,  sharp  cutting  edges. 

The  deposits  of  emery  vary  considerably  in  size.  Thev  are  all 
worked  by  open  cuts  which  vaiy  in  width  and  depth  with  the  size  of 
the  ore  body.  The  ore  is  blasted  out  by  light  charges  of  explosives, 
and  is  broken  up  and  roughly  cobbed  oefore  shipment  to  the  mill. 
The  subsequent  mill  treatment  consists  in  cleansing  and  gradiiiir  the 
rough  cobbed  malerial  for  use  in  the  form  of  emery  })o\vder,  emery 
paper  and  cloth,  and  emer>'  wheels.  It  has  been  claimed  that  the 
Westchester  material  is  very  serviceable  IK^MU  made  into  wheels 
with  a  vitreous  bond,  but  in  general  the  selection  of  a  bond  depends 

Xn  the  work  to  be  accomplished,  and  the  work  to  be  accomplished 
uld  always  be  stated  when  ordering  the  wlieel, 
In  1907  the  output  of  emer}-  in  the  United  Stales  came  from  but 
two  localities,  Chester,  Maiis.,  and  near  Peekskill,  Y.  At  Chester 
but  one  firm  has  been  active,  the  Ashland  Emeiy  and  Corundum 
Company;  in  New  York  four  firms  have  either  mined  or  shipped 
emery.  The  only  change  noted  in  the  industry  at  Peekskill  has 
been  the  taking  over  by  the  Keystone  Emery  Mills,  of  Frankford,  Pa., 
of  the  i>roperties  of  the  late  II.  M.  Quiim. 

•  Am.  Jour.  Scl.,  3d  »er.,vol.83, 1887,  pp.jH  «t<«e* 

ftTwenty-thlrd  Rept.  SUte  Geologist,  N.  Y.  8t*l«  Mlia.,  1903,  pp.  ItfMTS. 
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PRODUCTION. 


There  was  no  production  of  corundum  reported  to  the  United  States 
Geological  Survey  for  the  year  1907.  The  production  of  emery  in 
the  IMted  States  m  1907  amounted  to  1,069  short  tons,  Talued  at 
$12,294.    As  compared  A^ith  the  production  of  1906,  the  quantity  of 

materitd  is  slightly  l<^ss,  and  the  vrtluo  sliows  n  ^oni  decrease.  The 
yalua^tion  for  1907  is  based  on  the  roui:}i  material  as  it  comes  from 
the  quarries  at  the  point  of  shipment.  Ail  the  emery  mined  at 
Peekskill  is  shipped  to  other  points  for  grinding  and  for  manufacture 
into  finished  forms,  after  whicn,of  course,  its  value  is  greatly  increased. 
The  following  table  gives  the  total  Quantity  and  value  of  the  corundum 
and  emer\'  pro(hicea  in  the  Unitea  States  since  1881,  the  figrures  for 
the  year  1907,  however,  representing  the  value  of  emery  alone: 


AnmuU  pntbueHon  <4  coruiuiuin  and  emay,  18S1-19C7,  in  «Aort  torn. 


Ymt. 


IMS 


1887. 

188S. 
18». 

Wl'. 
1892. 
1803. 


i 

1  QntDtlty. 

1.  - 

V«ld«. 

1 

500 

1 

ISO, 000 

600 

80,000 

.  1896.  . 

<  650 

in(i,(>no 

;  et«j 

GOU 

xm,mi 

no,  190 

GOO 

5S9 

'U  ,  1 -JO 

2,245 

lii,V.'.ii7 

1,970 

:r.L'i 

!  2,247 

•M, 

181,300 

1,771 

loort 

1,713 

142,325  , 

98,ae 

Quantity.  VaIim. 


2,102 

11 W,  256 

■2,  1211 

1 U,  246 

2, 106 

4,064 

275,064 

4.900 

ISO.flOO 

1112,715 

4,3U5 

Hi),  040 

4,251 

104,606 

2,542 

64,102 

1,916 

2, 12fi 

ni,.k>4 

1,  IK) 

44.310 

12,294 

IMPORTS. 


Imported  emery  comes  fmrn  Asia  Minor,  Turkey,  and  the  island 
of  Naxos,  Greece.  According  to  Mr.  E.  L.  Harris,  U.  S.  consul  at 
Sm^Tna,  Asia  Minor,  Turkey/'  all  the  mines  in  Asia  Minor  wliich  are 
now  woiked  are  located  from  50  to  200  miles  southeast  of  the  cit^  of 
Smyrna.  At  the  mining  operations  near  the  city  all  of  the  visible 
emery  has  -  been  removed,  and  the  cost  of  extraction  is  almost 
doubled  from  the  fact  that  the  workings  are  .so  far  below  the  surface. 
Mining  operations  are  conducted  in  the  most  ])rimitive  fashion.  In 
the  case  of  the  deposits  remote  from  Smyrna,  tlie  ore  is  brought  by 
camels  and  less  frequently  by  mules  and  donkeys.  The  yalue  of 
emeiy  yaries  from  $17  to  SIO  |)er  ton  at  the  point  of  shipment.  The 
yearly  shipments  averac^e  2U,0(Hi  tons  from  Turkey  and  7,000  tons 
from  Naxos.  vSixty  j)er  cent  of  tliis  LXoes  to  the  United  States.  The 
table  following  gives  tlie  quantity  and  vahic  of  emery  ami  corundum 
Imported  into  t&  United  States  *from  all  foreign  sources  in  the  last 
fire  yean. 

a  MinlxM;  World,  December  23i,  1907. 
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Etmry  and  corandum  imporltd  iiUo  Uu,  UiUud  States,  1903-1907. 


TMf. 

Grains. 

On  and  rock. 

Other 

Totll. 

Valm. 

Qfumtltf, 

Vahw. 

1903  

1904  

Pou  Jid-f . 

3,595,230 
2,281,193 
3,209,915 
4,655.668 

$109,272 
109,772 
143,  rJ9 
215,357 
188^169 

Longtotu. 
10,884 
7,054 
11,073 
13,841 
11,836 

aS194,468 

6138,981 
185,689 
286,386 

m,i8B 

117,829 
11,721 
18,007 
10,339 
18,388 

8321,560 
260,424 

'347,425 
521,088 
413,880 

IfiOO  

v«lli«l«ti6,«8. 


*  IndudlaKfliDiBEj  ToakTihwd  at  17,888. 


CANADIAN  CORUNDUM. 

Canadian  corundum  is  mined  chiefly  by  two  companies,  the 
Ontario  Corundum  Compamr  and  the  Canadian  Corundum  Company 
(Ldiiiited).  The  deposits  of  oorundum  occur  in  pinkish  syenite  and 
nepbeline  syenite,  and  are  located  in  the  ])roTince  of  Ontario.  The 
Canadian  Corundum  Company  (Tjimited)  during  a  part  of  1 007  treated 
only  corundum  from  its  Cmi^  mine  at  Craip^morit,  Uagland  To\\'nship, 
Renfrew  County,  Ontario,  where  mining  oi>erations  were  begun  in 
1900.*  In  the  following  tahle  are  dven  the  quantity  and  value  of 
Canadian  oorundum  during  the  last  fiye  years: 


Production  of  Canadian  arrmidum,  1903-1907. 


1903. 
1904. 
IMS. 


.8hovt  tons. . 

 do.... 

. . . . .  .do. . . < 


916 
919 
1,644 


^'.'■2.  fMO 
101,050 
149,163 


1906  abort  tons. , 

1907  do.... 


2,  274 
1^892 


$204, 973 
177,922 


ABRASIVE  QUARTZ  AND  FEU>SPAR. 

PRODUCTION. 

The  production  of  ciystalline  quartz  and  feldspar  used  for  abrasiTe 

purposes  in  Uie  United  States  in  1907  amounted  to  17,435  short  tons, 
valued  at  S120,.582,  as  compared  with  a  pr(Hhiction  of  24,082  short 
tons,  TaUied  at  $121,671,  in  1900.  This  mcrease  in  value,  coupled 
witli  tiie  decrease  in  production,  Ls  notable,  but  is  explauied  by  the 
greater  values  per  ton  reported  by  pioducers,  due  largely  to  the  fact 
that  the  material  is  put  on  the  maKet  chiefly  in  the  ground  or  par- 
tially prepared  form.  The  quartz  reported  comes  from  Connecticut, 
Maryland,  Massachusetts,  Pennsylvania,  and  Wisconsin. 

A  large  part  of  the  output  given  above,  namely,  47  per  cent,  is 
feldspar,  wiuch  is  being  used  in  an  increasingly  large  quantity  as  an 
abrasive.  The  feldspar  quarried  for  abrasive  purposes  comes  from 
Minnesota  and  Connecticut,  and  is  used  in  the  manuracture  of  Bcouiing 
soaps,  for  which  purpose  it  is  especially  well  adapt ofl. 

In  the  table  foUowiug  is  given  the  production  of  abraijive  (junrtz 
from  1895  to  1903,  and  that  of  abrasive  quartz  and  feldspar  since 
that  period. 

a  lioultolu,  ii,.      Canftdlan  Mining  Journal,  Auguat    1807,  pp.  291-296. 
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1895..., 

1896... 

1897... 

XS9S  ^  m  m  * 

1899.... 
1900..., 
1901.... 


.short  tons.. 

 do. . . . 

 do  

 do  

•  • • *  *  ado*  •  •  * 
»  •  V  *  «  A^O*  *  ■  » 
»  «  •  «  «  *dO*  •  * 


9,000 

6.000 
7,500 
8, 312 
13,600 
14,461 
14.060 


927,  oqp 

18,000 
22.500 
23.  y*jo 
39,000 
40,  705 
41»fi00 


1902.. 

lfH);i  

lyut  

100^* • » * • « 

1906  

1907  


short  tons. 

. . .do. . . 
. . .do. . . 
.. .do — 
.. .do.. 


.  15.104 
s.  9;is 

."31.910 
.('19.  03!) 
a  24, 0»2 


.do  «17, 435 


984,335 

7C,  908 
" 74.  850 
"SS.  118 
o  121, 671 
« 126, 582 


From  the  fimires  of  the  total  production  of  quartz  and  feldspar, 
given  on  «no&er  page  of  this  voiumey  it  will  be  obfleired  that  only 
a  small  part  of  the  production  of  these  commodities  is  used  solely 

for  abrasivf  purposes.  For  a  discussion  of  the<?c  substances  and 
their  uses  the  readier  is  referred  to  the  report  on  quartz  and  feldspar* 


ABRA8IVB  OARNET. 


PRODUCTION. 

The  production  of  garnet  reported  for  abrasive  purposes  in  1907 
was  7,058  short  tons,  valued  at  $211,686.  This  is  the  hi^host  pro- 
duction ever  recorded  by  the  Survey,  oxceedinrr  that  of  1906  by 
2,408  tons,  or  52  per  rent,  in  quantity,  and  by  $54,«isr),  or  35  per  cent, 
in  value.  The  average  price  per  ton  of  the  garnet  was  $30.34.  which 
is  about  the  mean  of  uie  minimum  and  maximum  quotations  (depend- 
ing on  quality)  on  ordinary  wholesale  lots  m  Xtnv  York  during  the 
voar.  The  garnet  mined  came  from  New  York,  Pennsylvania,  vdA 
North  Carolina. 

The  following  table  gives  the  quantity  and  value  of  abrasive 
gamet  produced  in  the  United  States  for  the  years  1895  to  1907: 

Produelicn  qf  adnmtw  gamei,  189S-1907, 
lft95  ahorttonB..    3,326      $95,050    VAV*  abortions..    3,926  $132,820 


1896  do....  2,(186  68,877  1903. 

1897  do....  2,554        80,853  |  190-1  

1S98  do....  2,967        86,  850  1  1905  

1899  do....  2,765       98,326  i  1906  

1900  do....  3,185      123,475  1907  

1901  do....  4,444  168,100  . 


do....  3,050  132,500 

.liu   3,b5-l  117,581 

.do   5, 050  148,  095 

.do....  4,650  167,000 

.do....  7,058  211,686 


NOTES  ON  TH£  GARNET  INDUSTRY. 


New  Forfc.* — The  production  of  garnet  for  abrssive  purposes  is  a 
well-established  industiy  in  the  Adirondack  region  oi  New  York. 

The  seat  of  the  industry  is  in  Warren  and  Essex  counties  near  the 
upper  Hudson  Vallry,  itnd  Xorth  Croek,  the  tormimis  of  the  Adiron- 
dack brancli  of  the  !Uelaware  and  Hudson  Railroad,  is  the  principal 
point  of  shipment. 

The  gamet  produced  is  almandite,  the  iron  aluminum  TarietYy 
with  the  symbol  3Fi>().ALe03.3SiOj.  Ordinarily  camet  has  a  hard- 
ness of  6.5  to  7.5,  but  it  is  claimed  that  the  Adirondack  <ramot  is 
harder  than  this,  omirrinfr  from  7.5  to  K  in  the  scale,  thus  lying 
intermediate  between  t^uariii  (7)  and  coiimdum  (9).    According  to 

•  ladndM  M'lspRr  iiflod  for  abnulve  nnrpoiwa. 

*  Tb0  iMtMon  tbo  Kuruet  laduBtiT  in  Mew  York  Iiata  been  teqtply  oompltod  from  ttw  rapoita  Of  D.  H. 
Nr^ud,  oonflned  In  bultotioj  «f  tbe  New  YoA  BUtm  If ukiiib  devoted  to  the  alnliv  And  ^uany 
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Newlftnd,**  the  garnet  Ls  usually  lu-^suciatM  with  amphiboHte,  which 
ocelli's  ill  leiis^uaped  bodici*  iii  a  couiitiy  rock  of  acid  gueiss.  The 
amphibolite  has  been  metamorphosed,  as  Is  usual  with  gamet-bearinff 
roci^B.  The  mineral  ooouts  in  cry  stals  ranging  from  an  inch  upward 
in  diiunetrr,  Mud  tbo  1ar<]:er  crystals  hnvo  been  so  strained  ana  shat^ 
tercd  by  coinpre^ion  tiuit  they  readily  cniinhle  into  small  fragments. 

In  working  the  deposits  the  countiy  rock  is  l>rokeii  down  by  the 
ordinary  quarry  metnods  of  picking  or  blasting.  The  rock  is  then 
crushed  sufficiently  fine  to  release  the  garnets,  and  the  product  is 
wiushed.  The  garnet  is  rocovort'd  <nther  by  hand  sorting  or  by 
mechanical  means.  Some  diliiciilty  has  in  the  past  been  encountered 
in  separatiD^  the  garnet  from  the  accompanying  hornblende,  but 
the  North  River  Qaniet  Company  has  solved  the  dmlcult;^^  by  employ- 
ing cnisheis  and  then  concentrating  on  a  special  t  ype  of  Jigs. 

The  output  is  used  in  the  shoe  and  wood-workmg  industries,  and 
Bo]A  in  the  form  of  garnet  paper.  The  mineral  does  Tint  possess  any 
distinct  mineral  cleavage,  but  there  is  a  rather  dLslinct  parting 
parallel  to  the  dodecahedral  faces  which  is  usually  well  developea 
m  the  Adirondack  mineral.  This  insures  a  smooth  surface  for 
attachment  to  the  cloth  or  paper  and  at  the  same  time  leaves  a  sharp 
cutting  ed^o.  The  resultant  efhciency  is  said  to  be  much  gieatiur 
than  that  of  ordinary  sandpaj>er. 

Tlie  output  of  the  region,  a**  Hlready  mentioned,  comes  from  Essex 
and  Warren  counties.  The  North  River  Garnet  Company  has  a 
mine  at  Thirteenth  Lake,  Warren  County,  so  situated  that  it  is 
practicable  to  work  it  throughout  the  year;  lnit  at  other  points,  as 
at  Gore  Mountain  and  Garnet  Peak,  wliere  the  garnet  is  obtained 
by  open-cut  work  and  hand  sorting,  winter  work  is  not  practicable. 

In  1905  exploratory  work  was  done  on  a  type  of  deposits  some- 
what difTerent  from  those  described.  The  locality  is  on  the  east 
slope  of  Mount  Bij^elow  5^  miles  south  of  K(M  S(»ville,  near  Lake 
Ohampiain.    Ncwland  has  described  the  countiy  rock  as  follows:'* 

The  country  rock  is  anorthopitc,  a  part  of  flic  srr(  at  uuiss  of  lliat  roek  which  is  expospd 
in  the  central  Adirondacks.  It  is  made  up  ui  gnmular  f*  Id.-^par  with  a  little  pyroxene, 
biotite,  and  garnet,  and  has  a  moroor  lesa  laminated  appearance.  In  the  \-icinity  of  the 
garnet  depwit  the  rock  shows  conaiderable  variation  aue  to  ineluded  bands  of  amphi- 
bolite anu  pegmatite.  The  eaniet  dot^  not  form  <  r>'6tal8,  but  occurs  in  irregular  lens- 
nhaped  booies  of  ma-s^ive  chanicter  that  are  ai)parently  in  tlircct  contact  with  the 
anorthoeite,  £xcept  for  admixture  with  small  greenish  crystals  of  pyroxeDe,  the  gu> 
net  is  ^uite  pure.  At  one  locality  thpr»  vt  an  almost  continnotis  soriea  of  outcrops 
extending  north  and  wmth  for  a  distJiiK  r  of  inn  U  '-\.  Tin  u'l-  af<  iliickTv  s-^  slinwn  \s 
about  40  feet.  The  g^umet  usually  baa  a  lin<.  l  \  Lt  mular  texture  and  readily  crumbles 
under  sligiit  pmmire,  but  occasionally  it  is  pi  t  y  and  hronks  with  a  smooth  suifKce. 
Its  origin  pn  bably  to  be  explaine<l  by  altemtion  piinilar  to  that  which  has  pivrn  rise 
to  the  anipiiiU>lite  bauds  which  have  been  <-uught  up  tiuring  the  intrusion  of  the  aoor- 
thositi^  or  liave  been  folded  into  the  latter  and  metainorphoeod.  Impure  limeBtono 
would  afford  the  necessary  constituents  for  it«  formation. 

Durino;  190G  the  property  was  under  develoj)ment,  and  the  first 
reports  of  prochiction  from  this  area  were  received  from  Messrs.  E. 
Scnaaf-Uej^elman  and  Gcorgo  \V.  Smith,  and  are  contained  in  the 
figures  for  1907.  The  ganiet  from  this  locality  is  known  to  the  trade 
as  "massive  garnet,"  and  the  product  is  of  exceptional  purity. 

North  CaminOrP*  n  nsylvanm. — The  ])roduction  of  garnet  from 
North  Carolina  in  1907,  reported  to  the  Survey,  came  from  Marsliall, 

a  Th«  raioliii;  uud  quarry  in-liistry  of  NVw  York  St«t.>:  N.  Y.  Stftt*  Mua.  liuli.  w:,  lVHy>,  p.  71. 
*  Tlw  mining  »u<i  ^luuiy  Industxy  of  Now  York  Bute:  N.  Y.  SUM  MiM.  Bull.  108, 1800,  p.  72. 
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Madison  County.  The  deposits  were  opemtrd  by  the  Ilijcjhland 
Development  Company  of  Boston.  There  was  no  production  in  19U6| 
but  the  industry  was  on  a  substantial  basis  in  1907. 

Tbe  production  from  FennsflTama  was  reported  from  Chelsea,  a 
small  town  situated  in  the  extreme  southeastern  i)art  of  the  State  in 
Delawai^  Coimty  and  near  tlie  State  line  between  Pennsylvania  and 
Delaware.  The  garnet  is  the  ruby  or  rose-colored  variety  and  is 
found  in  gneiss. 

infuhoriaIj  eauth  and  Tuiroi^i. 

PRODUCTION. 

In  previous  reports  on  the  prod uc lion  of  abrasives  in  tlie  United 
States  it  has  been  the  custom  to  combine  the  statistics  of  infusorial 
^arth  and  tripoli.  So  far  as  our  present  information  goes,  the  two 
substances  are  quite  different  in  origin  and  to  a  certain  extent  in 

their 

Some  ol  liic  Missouri  trn)oli  Lsand  alwaj's  has  beenus^'d  for  abrasive 
purposes,  but  much  of  it  is  used  in  the  manufacture  of  lilter  stones. 
The  Illinois  product  *  is  employed  in  the  paint  industry,  as  a  wood 
filler,  for  enameling  purposes,  etc.  No  attempt  has  heretofore  been 
made  to  ])rorTire  frf)m  prodneers  of  tripoli  a  definite  statement  of  the 
exact  proportion  u^fi]  fnr  al>rnsive  purjioses,  nor  has  any  attempt  been 
made  to  get  at  the  tonnago  of  rou^h  tripoli  blocks  worked  up  into  fdter 
stones.  £iven  if  this  tonnage  had  been  found  it  would  be  impossible 
to  value  the  resultant  product  on  a  uniform  basis  and  thus  to  obtain 
a  rrliahle  ratio  between  qnnntity  and  vahie,  for  the  reason  tluit  the 
price  of  filter  stones  varies  an<l  dependent  not  only  on  the  size  of 
the  stones  but  also  on  the  amount  or  work  done  on  each.  For  this 
reason  it  has  been  decided  in  this  report  to  give  simply  the  ydue  of 
the  production  of  infusorial  earth  ana  tripoli  and  t^  omit  the  tonnage. 

In  the  f(»ll()wing  table  are  |s:iven  the  quantity  and  value  of  infusorial 
earth  hikI  tri])o!i  produced  in  the  United  States  from  1880  to  1906 
and  the  value  of  tliese  products  in  1907: 


Produetwn  qfiitfutoriat  earth  md  triptM,  i880-im. 


1880 

,  .8hort  torn. . 

i,ai3 

$45,  GfiO  ' 

2,584 

111,718 

..... .do. . . . 

1,000 

10,000 

. . ., 

 do.  . . . 

4.954 

20.514 

lbi>2.... 

•  •  •  «  *  sCio*  •  *  * 

1,000 

8,000  I 

3,846 

26, 792 

1883.... 

•  «••■«  ffdo*  ■  •  « 

1,000 

5,000  I 

1897... 

...... .do. ... 

3,833 

22,835 

1884 . . . . 

..... .do. . . . 

1.  fXK) 

5.  (m 

KS'IS..., 

 <lo  

2,  7?,?i 

16,  691 

1885.... 

«  «  •  «  ■             «  ■  * 

1,000 

5,000  , 

I  189a..., 

do • • « • 

4,33-1 

37,032 

1886.... 

 do.... 

1.200 

6,000  1 

!  1900... 

 do. ... 

3,615 

24,207 

1887 ... . 

«  •  *  •  V  «dO«  •  •  • 

3.000 

ir..  000 

vm  . . 

..do.... 

4,020 

52,950 

1888  . 

1,  uOO 
3, 46<J 

7,  r,(  K) 

53,  244 
76,  273 

1889 . . . . 

..... .do. . . . 

2;;.  :-'>72 

1«K);;..., 

9,  21'i 

1800  

• « * • •  .do. ... 

2,632 

50.  240 

vm .... 

 do. . . . 

6.  274 

44, 164 

lm\ .... 

 do  

21,  9.SH 

vm..., 

do  •  «  •  •> 

10, 977 

64, 037 

im-> .... 

«  «  «  •  *  aClO*  •  «  •  • 

43,  655 

1  ioo<;.... 

8,099 

72, 108 

im. 

 do  

22,582 

 do.... 

104,406 

Ti .  iiiin'>iH  pnxiiKt  isiviMt'^i  tripoli,  r< >r  t hr  rrason tlut lUorfgln bngtidtd «*«Hantl«ll]r tbe 
M  tkat  uauaUy  asugnod  to  the  iliMouii  product. 
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NOTES  ON  DEPOSITS  OF  INFUSORIAL  EARTH. 

Infusorial  earth  in  1907  was  mined  for  market  in  the  following 
States:  CaUfomia,  Connecticut^  Kentucky,  Maryland,  Massachii  <  tts, 
Neyada,  and  New  York.  Oahfomia  led  in  production,  that  of  the 
other  States  combined  bein^  a  relatively  small  part  of  tne  whole. 

Diatomaceous  or  infusorial  earth  resembles  chalk  or  clay  in  its 
physical  properties,  but  can  be  distinguished  at  once  from  the  former 
sabstanee  by  the  fact  that  it  does  not  effervesce  when  treated  with 
aoids.  It  is  generally  white  or  gray  in  color,  but  may  be  brown  or 
even  black  \vTien  mixed  with  much  oi^anic  matter.  Owing  to  its 
porosity  it  has  great  absorptive  powers.  Chemically,  it  is  a  variety 
of  opal. 

Heretofore  the  principal  uses  of  infusorial  earth  have  been  largely 
for  alnrasive  purposes,  m  tho  form  of  polishing  powdt^rs,  scouring 
soaps,  etc.,  but  of  late  its  uses  have  been  ronsiclerably  extendecr 
Owing  to  its  porous  nature  it  has  ])een  used  in  the  mnnufucturo  of 
dynamite,  as  a  holder  of  nitroglycerine.  This  same  porous  structure 
renders  it  a  nonconductor  of  heat,  which  property,  in  connection  with 
its  lightness  in  weight,  has  extended  its  use  as  a  |)ackin(^  material  in 
safes,  steam  pipes,  and  boilers,  and  as  a  fireproof  building  material 
in  general.  The  California  product  ,  arct^rdint^  to  Arnold  and  Ander- 
son," may  be  cut  into  any  shape  desired,  and,  like  the  Missouri  tripoli, 
may  be  used  as  a  filter  stone.  The  material  is  quarried  for  building 
stone  in  southern  California,  for  which  purpose  it  seems  to  be  weU 
adapted,  especially  in  that  region  of  eartli  tremors,  owing  to  its  elas- 
ticity and  because  the  minimum  amount  of  damage  is  Ukely  to  result 
from  the  falling  of  so  lip^ht  n  material. 

Califomia.—ln  California  important  deposits  of  infusorial  earth 
are  found  in  Los  Angeles,  Monterey,  Orange,  San  Luis  Obispo,  Shasta, 
and  Santa  Barbara  countie.s,  and  deposits  are  reported  from  San 
Benito,  San  Bernardino,  and  Tcliama  counties.  The  material  occur- 
riii<:  at  Lompoc,  in  northern  Santa  Barbara  County,  is  considered  by 
Aubury  the  best  yet  fountl  in  the  State.  The  greater  part  of  the 
diatomaoeous  earth  in  this  region  occturs  in  the  Monterey  (middle 
Miocene)  and  in  the  lower  j)art  of  tlie  Fernando  (upper  Miocene) 
formations,  and  deposiis  are  described  by  Arnold  and  Anderson in 
the  hill  south  of  Santa  Ynez  liiver.  in  the  Burton  mesa,  in  the  hills 
between  Santa  Ynez  and  Los  Ahiinos  valleys,  in  the  vicinity  of  Santa 
Ynez  and  Casmalia,  in  the  Santa  Maria  oil  district,  in  the  Canada  del 
Gata  and  Sisquoc  areas,  in  the  mountains  northeast  of  the  Santa 
Maria  Vallev,  and  in  the  San  Luis  quadrangle. 

Mnnjland. — Infusorial  earth  is  ^>und  at  the  base  of  the  Oahert 
formation,  and  cortiprises  beds  which  in  Anne  Arundel,  Calvcit,  and 
Charles  counties  attain  a  thickness  of  3U  to  4U  feet.  The  only  deposits 
worked  on  a  commercial  scale  during  1907  are  located  nea/Dunkirk, 
Calvert  County. 

New  YorJc. — Infusorial  oirili  (ircurs  at  several  places  in  New 
York,  but  of  late  years  the  only  deposits  worked  am  those  located 
near  iiiuckley,  Herkimer  County.  According  to  Newlaud,**  a 
bed  from  2  to  30  feet  thick  forms  the  bottom  m  White  Lead  Lake. 


a  Bull.  U.  8.  Ocol.  Survey  No.  3\S.  1907,  p.  446. 
t>  Bull.  Cftl.  BtalP  MIn.  Bur.  No.  3S,  1906  p.  1*9.). 
«  Bull.  V.  8.  Qeol.  Survey  No.  315  1907.  pp.  4«M45. 

'Tto  mknmf  tnd  quMty  ladiittijr  «<  Miw  York  8Ute:  N.  Y.  8t»t0  Hos.  BtiU.  No.  108,  IMMb  9» « 
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The  deposit  is  under  4  feet  of  water.  The  material  m  exc&vated 
and  purified  by  washing  and  settling  in  vats,  after  which  it  is  com- 
pressed into  cakes,  and  is  used  mamly  as  a  polisliing  powder.  It 
nioa  86.5  per  oent  siltcft. 

KOTB8  ON  THB  TRIPOU  INDUSTRY. 

The  tripoH  iixmcd  in  the  United  States  during  1907  came  from 
li]88ouri  and  lUinob.  The  material  produced  m  Union  CSoun^, 
IIL,  IS  called  silica  by  the  Illinois  State  Geological  Sunrey,'  but  toe 

suggestion  has  been  made  tliat  it  has  essentiftHy  the  same  (iri;iin  ns 
the  well-known  Iripoli  deposits  of  X<nv<on  County,  Mo.  In  this 
report,  therefore,  it  lias  been  regarded  an  LripoU,  and  iia  production 
18  combined  with  that  of  the  tripoli  of  Missouri. 

Misscuri.*' — The  tripoli  deposits  worked  at  the  present  time  in 
^fissoiiri  an*  locat^'d  near  Seneca  and  Racine,  Newton  County.  They 
occur  in  tiie  Bo<»ne  formation  in  bodies  from  4  t<>  12  feet  in  thick- 
ness. The  material  is  a  %ht,  even-textured  rock,  fairly  tenacious 
after  drj  ing,  but  more  or  less  friable  when  mined.  It  is  extremely 
porous  and  light;  hence  the  irnn  'cotton  rock,"  which  is  sometimes 
applied  to  it.  No  trace  of  fossils  of  any  kind  has  been  found  in 
the  deposits.  The  material  runs  over  !)>S  per  cent  in  sihca.  It  is 
thought  to  liave  been  derived  from  a  line,  granular,  and  nonfossil- 
iferous  limestone  from  which  the  calcareous  material  has  been 
leached^  kayinff  the  silica  in  a  thoroughly  porous  condition.  The 
tripoli  IS  usually  ma^ive,  with  scarcely  a  trace  of  stratification, 
but  is  divided  by  various  systems  of  joints  into  Mocks  of  vars^ing 
sizes.  Clicrt  in  lenses  or  \m\hi  is  comiuonly  associated.  After 
removing  a  thin  luanlie  of  clay,  gravel,  and  residual  chert  from  the 
tripoli,  the  material  is  quarried  by  the  methods  described  below: 

Vertical  channels  12  incbce  wide  are  cut  to  Uie  bottom  of  the  deposit,  or  to  mich 

depth  a.'*  is  dosiroH  Thf^Fr-  rhnnnols  are  easily  made  with  a  light  pick  of  ordinary 
shape.  Where  the  rock  is  nm(  h  cut  up  by  iiasures  and  clay  seams  the  channels  are 
cpt  along  the  most  prominent  of  these  ]oint«,  to  lose  as  little  as  possible  of  the  dimen- 
sion stono.  A  2-ini  h  hole  is  th<ni  flrilli  il  hi-twcon  the  ends  of  tlu' channels,  filled  with 
uni'lacked  lime,  and  tamped,  iiy  aUsorptiou  of  quarry  Bap  the  lime  ia slacked,  swells, 
and  lii'iH  t  he  stone,  the  Htea<iily  inrrexsing  prt'ssure  having  a  tendency  to  loosen  up  the 
blocks  alon^  the  already  existing  joints,  rather  than  to  mak«'  new  fractures.  The 
shape  and  size  of  the  l)l(x-ks  thus  ohtaininl  depend  on  the  number  ami  attitude  of 
the  joints.  The  larger  bl  i  l  s  of  good  quality  ore  sent  directly  to  the  filter  shop. 
Spalls  and  pieces  not  suitable  for  filters  an>  sent  to  the  dry  sheda,  to  be  later  ground 
into  trii)oli  flour.  When  rock  for  grinding  only  is  desired,  that  is  to  say,  when  it  ia 
too  much  jointt'd  or  for  -<,n\c  other  reason  is  unsuitable  for  filter  stones,  powder  ia 
naed  instead  o(  lime  ux  raising  the  rock,  aa  it  gives  blocka  of  smaller  size  and  eaves 
some  lumd  bfeakin^  before  crushing. 

Wliere  the  rock  is  not  bo  (  iMsely  l)es<  t  with  joints  and  fractures,  narrow  2-inch 
cross  chmmels  are  cut  the  length  oi  thi;  handle  with  a  narrow-eyed  pick,  the  eye  being 
no  wider  than  the  cutting  edge  of  the  pick.  In  this  way  pieces  of  regular  dimeoskna 
are  obtained.  Blocks  2  by  2  by  5  feet  are  as  laige  as  aie  ocdinarily  ^slrad. 

The  rough  blo<^ks  from  the  quarry  are  taken  directly  to  the  mill 

and  nvo  thore  iiltimatoly  turned  into  filter  storeys  of  various  sizes 
and  sluijx's.  The^e  are  made  on  re^^ar  tiirniii^  iallies.  Defective 
blocks,  triiuiuiugs,  and  the  dust  go  to  the  tripoli  Hour  imll.  After 

•  Bain,  H.  F..  Bull.  111.  State  Owl.  Survey.  No.  4.  1907,  p.  185. 

<>  The  no  tea  on  the  tripoli  rl(>{K>8itH  of  Ml!«!ioiirl  havo  Iwen  compiled  from  theiMMTtof  C.  £.  SlebeatiuU 
moASUD,  Msaler;  Tba  trtpoU  deposit*  near  Seoaca.  Uissouit.  Bull  U .  8.  a«ot.  Bamy  Mo.  M,  1907. 
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thorough  diying  the  material  is  cnished,  ground,  and  bolted.  Two 
grades  are  marketed,  depending  on  the  degree  of  finenees;  the 
grade  known  as  O.  U.  (once  ground)  will  pass  through  a  GO-mesh 
sieve,  and  that  known  as  D.  G.  (double  ground)  will  pass  through  a 
140-mesb  sieve.  Three  colors  of  t!rr  tripoH  flour  are  made — white, 
cream,  and  rose.  The  material  is  sacked  or  barreled  and  shippea 
like  ordinaiy  Hour.  This  material  is  used  almost  entirely  as  an 
abrasive* 

IMPORTS. 

There  is  an  importation  of  infusorini  onrih  and  tripoli  into  the 
United  States  eacm  year  which  is  iu>t  separately  recorded  V)y  the 
Department  of  Oommerce  and  Labor,  but  which  is  included  with 
rotten  stone  used  for  similar  purposes.  The  value  of  the  imports 
of  rotten  stone  and  tripoli  for  the  piust  five  years  has  been  as  follows: 
1903,  $34,M77;  1904,  $23,022;  1905,  S18,986;  1906,  S25,990;  1907. 
$27,121.  No  record  is  kept  of  the  number  of  tons  of  this  material 
imported. 

CANADIAN  PRODUCTION. 

Tlie  Canadian  production  during  1907  was  30  short  tons  of  tripoU, 
valued  at  $225.  > 

PUMICE* 

PRODUCTION. 


The  immice' produced  in  the  United  States  in  1907  amounted  to 
8,112  snort  tons,  valued  at  $33,818.   This  was  adeerease  of  4|088  tons 

from  the  production  of  1006,  hut  there  was  a  lai^e  increase  in  value, 
due  in  part  to  increiused  cost  of  luuullino:  the  material  at  the  mines 
and  of  getting  it  into  cars.  The  production  of  pumice  in  the  United 
States  during  the  last  five -years  is  given  in  the  following  table: 

FroduetUm  <if  pumtu  in  tlte  United  Statu,  im-ism,  In  «Aoit  foM. 


Year. 


MOB. 

1904. 
1905. 
1906. 
1907. 


Qujtn- 
Uty. 

Valm. 

par  too. 

885 

$2,66S 

5, 421 

tS.01 

! .  rm 

3.54 

1 ,  K3J 

6,540 

3.03 

12,200 

16.750 

LS7 

8,m 

a,>iB 

C17 

IMPORTS. 


The  vnhie  of  imports  of  pnnnce  into  the  United  States  in  1907 
amounted  t.)  S8o.647.  This  is  SJ6.0-1«  less  than  the  vnhio  of  the 
imports  into  tb(^  conntrA'-  in  1!>0G.  The  figures  for  the  last  five 
years  are  given  in  the  following  table: 

Vidu6  ^pVMdM  imported  into  the  Vfdtei  Statee,  190$-19<n, 


1908  $83,920 

1904    77,  211 

1905   77,489 


1906  flllfdW 

1907   36^647 
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NOTES  ON  DEPOSITS  OF  PUMICE. 

The  pumice  produced  in  tlu*  I'nitod  States  conn  s  from  Harlan 
and  Lmcoiu  counties  iii  Nebraska.  Deposits  are  also  knovrH  in  South 
Dakota  and  Wyoming  to  the  north  and  northwest,  and  in  Kansas 

and  Oklahoina  '  )n  the  south.  Scattered  deposits  are  also  known  in 
other  of  the  Western  States. 

The  term  '*  pimiice  "  is  applied  to  a  form  of  acid  volcanic  rock  which 
may  be  either  massive  or  m  a  finely  comminuted  state.  The  former 
variety  of  pumice  is  largely  imported  from  the  Lipari  Islands,  a 

froup  of  volcanic  islands  north  of  Sicily  in  the  Mediterranean  Sea. 
t  owes  its  peculiar  porous,  v<  si(  ular,  or  piuniceous  condition  to  the 
rftpiM  oxpHnsion  of  inrhidt'd  nwiistnre  or  <]rnses  due  to  sudden  rol<'a«e 
of  ])re>.>^ure  at  the  linio  of  its  ojrrtion  from  the  volcano.  This  expan- 
sion may  be  carried  to  such  an  extent  that  the  rock  is  completely 
shattered  and  the  resultant  finely  powdered  material  may  he  earned 
to  unknown  distances  hy  wind  and  air  currents  and  then  depositCNd 
in  beds  often  scvpral  feet  in  thirknoss.  The  lattrr  explanation  is 
that  nsnally  assign**!  to  the  material  composing  the  deposits  in 
Uarian  and  Lincoln  counties,  Nebr. 

N^nuka. — ^The  Nebraska  deposits  have  been  described  by  Bar- 
bour.* According  to  the  report  of  this  wTiter  practically  the  entire 
State  is  oTcrhiin  by  deposits  of  natural  pumice,  which  extend  as  far 
eaft  as  Omaha.  The  extent  and  thickness  of  the  beds  are  evidence 
of  extraordinary  former  volcanic  activity.  To  the  north  of  the  State 
in  the  heart  of  the  Big  Bad  Lands  of  .South  Dakota  beds  were  noted 
10  to  15  feet  thick.  In  Scotts  Bluff  and  Banner  counties,  in  the 
w^tem  part  of  the  State,  l)c<Is  100  feet  thick  were  measured  which, 
though  not  con-^i^fing  wholly  of  volcanic  ash.  still  were  rendered 
white  by  it.  Tin*  material  in  individual  beds  diiiVrs  proatly  in  purity, 
texturOj  and  physical  condition.  Some  of  the  niateriul  i.s  pure  and 
white;  m  some  places  it  is  adulterated  with  silt,  sand,  clay,  and 
particles  of  limestone,  etc.  In  texture  it  exhibits  great  variety,  the 
coarser  material  being  found  in  almost  every  stage  of  consolidation 
from  incoherent  dust  to  fairly  compact  rock.  Nearly  all  of  the 
material  is  used  for  abrasive  purposes,  either  in  the  form  of  polishing 
powders  or  soaps. 

Colorado* — ^Woolsey*  has  recently  described  material  of  a  nature 
similar  to  pnmire  froiTr  near  Durango.  La  Plata  County,  Colo.  The 
substance  occurs  in  three  isolated  beds  lyin^j  within  a  radius  of  4 
miles  of  the  place.  One  is  located  at  the  east  end  of  the  dry  valley 
north  of  Animas  City  Mountain,  on  the  shoulder  of  the  southwara- 
facing  spur.  Opposite  the  west  end  of  the  same  valley,  on  the  crest 
of  the  ridge  between  Dry  Gulch  and  Junction  Creek,  another  bed 
occurs.  Both  of  these  deposits  have  the  same  elevation  about  400 
feet  above  Junction  Creek  at  this  point.  The  third  bed  lies  nearly 
east  of  Durango,  on  the  east  slope  of  Frorida  Mesa,  250  feet  above 
Florida  River.  All  these  beds  lie  at  nearly  the  same  elevation  and 
have  a  somewhat  similar  mode  of  occurrence.  The  material  from 
the  three  localities  is  very  similar  in  appearance,  rosornblin^r  m  fhi^t- 
likc  powder  of  white  opaque  Hakes,  glisteuiiig  in  the  sunlight.  The 
material  is  gritty  and  entirely  unconsoHdated.    Under  the  micro- 

•  BM-bour.  R.  Hm  ICloaral  ImhutiT,  vol.  4,  im.  3l-2k 
ft  BulL  U.  9.  OsoL  Surrey,  Mo.  285^  IttM^  pp.  47S-I7S. 
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scope  the  particles  of  the  material  are  decidedly  angular  and  fairly 
uniform  in  size.  The  material  is  very  similar  to  the  Yolcanic  asa 
described  by  MeiriU  *  horn  Montana  aind  Idaho.  The  bed  north  of 
Animas  City  Mountain  has  been  prospeoted,  as  has  a]ao  the  bed  on 
Florida  Mesa. 

vSome  of  the  possil>1o  uses  of  the  material  are  in  semifiised  filling 
brick  and  in  fircprooiing  and  mineral  wool  for  packing  as  a  non- 
conductor of  heat  and  sound.  In  its  natural  condition  it  may  also 
be  used  In  refrigerating  plants,  in  the  manufacture  of  puxsolan 
oements,  and  in  some  or  the  cheaper  Tarietiee  of  glaaaware* 

ARTIFICIAIj  ABBASIV£S. 

Under  the  head  of  artificial  abrasiyes  are  included  carborundum^ 
emshed  steel,  and  alundiun.  The  total  production  of  these  sub- 
stances, by  yeaiB,  since  1004  is  given  in  the  following  table: 


ProdueHou  t^arHificial  abranva  in  the  UhUed  States,  in  poundB,  1904^1967, 


Tsar. 

Qmatlty 

11,870,  ;j.so 
ft,82U,<JJ0 

n,Ti*,m 

14,«B,000 

$8.«),926 
701,400 

The  production  in  the  year  1907  was  greater  than  that  of  any  year 
of  whicn  the  Surv  ey  hm  record,  exceeding  that  of  190d  by  2,857»700 
pounds  in  quantity  and  hy  S2.30,U)'  iri  vnliie. 

In  previous  reports  it  has  been  ihe  cublDiii  to  give,  in  addition  to 
the  total  production  and  value  of  artilicial  abra^iives,  the  quantity 
and  value  of  each  of  the  several  commodities  listed  above.  ^  As 
sin^  firms  are  eu^aged  in  making  each  class  of  artificial  abrasives, 
the  practice  obtainmg  heretofore  wiU  be  discontinued. 

CARBORUNDUM. 

Carborundum  is  manufactured  by  a  single  firm  in  the  United 
States,  the  Carborundiun  Company  of  Niagara  Falls,  X.  Y.  The 
foreign  demnnd  for  this  abrasive  has  increased  so  rapidly  within  the 
last  few  yeaib  that  the  conipanv  hnn  coiLstructed  a  plant  at  Diissel- 
dorf,  Germanv,  for  the  manufacture  of  carborundum  wheels  and 
abrasive  articles.    The  foctory  be^^ni  operations  in  February,  1907. 

riirbonindum  is  mamifactnred  by  fusing  in  the  intense  heat  of 
tiie  electric  furnace  a  mixture  of  granulated  coke,  xory  pure  glass 
sand,  and  sawdust.  The  two  materials  first  mentioned  are  the 
pureet  obtainable.  The  coke  represents  the  carbonaceous  residue 
from  the  distiUation  of  petroleum;  the  sand  used  is  the  purest  glass 
sand.  The  sawdust  is  added  entirely  for  mechamcal  purposes, 
namely,  to  Tnake  the  mixture  porous  and  thus  to  avoid  explosions 
of  the  carbon  monoxide  produced  tiuring  the  course  of  the  reaction. 
The  fundamental  reaction  takes  place  between  the  sand  (silica)  and 
the  coke  (carbon),  resulting  in  the  production  of  a  carbide  of  silicon, 
or  carborundtun.  The  details  of  the  furnace  construction  and  oper- 

•  Am.  Jour.  Sci.,  31  ear.,  voi.  a2,  um,  pp.  190  et  teq. 
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ulIou  have  been  described  bj  F.  A.  J.  Fitzgerald,^  and  will  not  be 
considered  here. 

The  latest  developments  in  the  mdustir  lum  been  smnmariswd 
recently  by  F.  J.  Tone,*  from  which  artide  the  following  notes  ere 

taken. 

Carbomnchiin  has  been  used  for  some  time  in  the  plate  glass  and 
^auite  industries.  The  recent  extension  of  its  use  to  the  marble 
industry  follows  as  a  natural  eotiise.  A  compkte  line  of  machinery 
has  been  developed  for  the  various  operations  involved  in  preparinj^ 
marble  for  market,  and  in  this  industry  the  use  of  carborunaum  is 
nipiMIy  di.^pon??inff  with  the  old  stylo  machine  tools  and  with  skilled 
labor.  Carborunaum  is  being  iutrotluced  into  the  wood-working  and 
paper  industries,  and  also  into  the  hat  trade.  Other  appUcations  of 
the  material  aro  in  nonslipping  stair  tieads,  carriage  tzeads,  nonr  ' 
slipping  horseshoes,  and  also  m  tne  construction  of  cement  pavements 
ana  sidewalks. 

ALUMDUM. 

The  abrasive  known  as  alundum  is  man\ifactured  by  the  Xorton 
Company  at  Niacrara  Falls  from  tli(^  iirinoral  bauxite.  The  crude 
bauxite  Is  first  calcined  to  drive  o(T  (•()ml)ined  water.  This  is  accom- 
plished in  a  rotary  calciner  60  feet  lon^,  heated  by  two  gas  producers. 
The  maehme  at  In  iagara  Falls  is  eontmuously  acUii^  and  will  calcine 
40  tons  of  bauxite  per  day. 

The  ore  after  calcination  Is  ready  for  the  electric  furnaces.  These 
are  conically  shaped  pots  which  stand  on  cars  and  are  heated  by 
vertical  electrodes,  which  are  giadually  raised  as  the  molten  bauxite 
fills  the  furnace.  In  the  furnace  room  2,000  E.  H.  P.  are  used.  It 
is  said  that  the  temperat  ure  attained  in  the  furnaces  ranges  from  5,000 
to  0,000  degrees  L  alirenheit.  The  dimensions  of  the  furnaces  aro 
calculated  so  that  the  fusion  shall  not  extend  to  the  water-cooled 
shell.  During  the  fu.siun  iron  is  reiluced  from  the  bauxite  as  a  result 
of  the  reducing  action  of  the  electrodes.  This  iron,  containing  6  to 
12  per  cent  silicon,  is  sold  to  the  steel  makers.  These  masses,  which 
are  called  pigs,  eacn  contain  about  three  tons  of  abrasive  material 

After  the  completion  of  the  fusion^  the  furnace  is  taken  to  a  position 
under  an  electric  crane  wliich  removes  the  soiiditied  mass  and  places 
it  on  the  cooling  floor  until  it  is  cool  enough  to  handle.  The  mass  is 
then  broken  up  and  fed  to  a  crusher,  after  which  the  alundum  passes 
through  a  reel  which  removes  all  the  fme  dust,  which  is  re>fused.  The 
product  which  hns  p^one  over  the  reel  is  passed  over  a  sorting  belt, 
where  the  material  not  up  to  the  standard  is  pickeil  out.  The  result- 
ing product  in  fragments  about  the  size  of  a  man's  fist  is  then  loaded 
on  cars  and  sent  to  the  company's  plant  at  Worcester.  Mass.,  where 
it  is  subjected  to  the  variotis  operations  necessary  for  use  in  the 
ahindum  wheels. 

One  of  the  recent  applications  of  alundum  is  as  a  refractory  mate- 
rial. The  substance  melts  at  2.300°  C,  and  has  a  very  low  coeflicient 
of  expansion,  if  it  has  anv  at  all.  It  is,  moreover,  very  inert  chemic- 
ally, and  tests  made  in  tfie  basic  open-hearth  furnaces  show  that  it  is 
liot  appreciably  affected  bv  slags  in  these  processes.  A  lining  of  a 
Devilie  furnace  does  not  show  deterioration  after  repeated  bums  at 

a  Flf<"trn-oh<  in  ami  MfiHllurg.  Iiulustry,  Fubruarj^  190Bi. 
0  Mineral  liiauf<try  r  r         voU  1907,pp.W-ML 
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1,800*  0.  It  remains  to  be  proved  just  bow  much  better  alundum  is 
than  otber  standard  refractoriee.  as  its  cost  will  necessarily  be  quite 
higb.  It  is  believed,  however,  that  for  many  special  purposes  it  will 
prove  of  great  value. 


The  method  of  manufacturing  crushed  steel  abrasives  has  been 
described  by  M.  M.  Kann,  secretary  and  treasurer  of  the  Fittsblug 
Crushed  Steel  Company,"  and  by  Pratt.^ 

In  the  manufacture  of  crushed  steel  abrasivf^'?,  Iiigh-grade  criifiblc 
sLeel  is  heated  to  nc^arly  white  heat,  an<l  is  then  quenched  in  a  bath  of 
cold  water.  The  fragments  of  steel  thus  produced  are  then  crushed 
to  particles  varying  from  fine  powder  u])  to  one-sixth  of  an  inch,  more 
or  less,  in  diameter.  The  crushed  product  is  then  classified  and 
tempo  rod.  hcirvs  then  known  as  diamond  crushed  steel/'  "diamond 
steel  cmcr^y  and  "stoelite." 

The  chief  use  of  crushed  steel  is  in  the  stove,  brick,  glass,  and  metal 
trades — ^the  size  of  the  steel  used  depending  on  the  Aaracteir  of  the 
stone  to  be  out,  rubbed,  ground,  or  polished. 


CRUSHED  ST££L. 


lueetiog,  July, 
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mmoDircTroK. 

^0  production  of  arsenic  in  the  United  States  during  U>n7  was 
confined  to  three  firms  and  places — the  Everett  (^^^shington) 
smelter,  the  Washoe  smelter  at  Anaconda,  Mont.,  and  the  Putnam 
County  Mining  Corporation,  Carmel,  N.  Y.  The  arsenic  plant  at 
Bfinera],  Clark  (yonnty,  Dear  Taooma,  Wash.,  did  not  operate  during 
theyear. 

Tne  arsenic  produced  by  the  smelters  was  all  in  the  form  of  white 
arsenic  (arsenic  trioxide,  AsjO,).  That  made  at  Everett  was  from 
ores  mined  in  the  Monte  Cristo  district,  Washington,  and  from  flue 
dust  of  the  Pacific  coast  plants  of  the  American  Smelters  and  Se- 
curities (  >M  pany.  That  made  at  the  Washoe  smelter  was  from  flue 
dust  obtained  in  the  smeltinjL'  of  Butte  copper  ores.  Tlie  production 
at  Carmel,  N.  Y..  was  in  tlic  form  of  arsenical  pyrites  (mispickel)^ 
and  was  ship^>ed  to  England  for  reduction. 

The  following  description  of  the  deposits  at  Carmel  and  el^wherc 
in  New  York,  appeared  in  "The  mming  and  quarry  industry  of 
New  York  State,  report  of  operations  and  production  during  1907," 
by  D.  H.  Newland:' 

The  ore  consists  of  arseDopyrite  and  subordinate  pyrlte  with  a  quartz  gangue 
occurring  in  veins  ttiat  cut  the  gneiss  country  rook  in  proximity  to  a  basic  dilce 
now  altered  to  fierpentlne.  The  veins  are  made  up  of  a  number  of  parallel 
stringers  closely  set  niid  forming  what  is  jiroiveriy  ctillcU  n  lixlc.  Tlier»'  are 
two  such  lodes  of  which  the  one  worked  has  a  northerly  strike  aud  is  from  12 
to  20  feet  wide.  wlilTe  tbe  iwcond  lode  Intersecting  at  an  angle  of  60*  liae  been 
<inly  prospectJ'il.  Tin-  'ni-  ImmIv  is  <iii»!Iuh1  l»y  a  \i'rtir:il  sliaft  bottomerl  at  100 
feet,  from  which  a  drift  has  been  run  along  ttie  course  of  the  lode;  It  is  about 
12  feet  wide  in  tbe  drift 

DnrliiK  (he  jiast  year  the  rompany  has  Installed  a  plant  for  concentrnting  the 
low  grade  material.  The  process  as  described  by  Edward  K.  Judd  ^  consists 
In  pantng  tbe  ore  tbrongb  a  )aw  erunher  and  rolls  and  treating  by  hydranTle 
jigs  of  the  .Tn|»Hn  tyi>e.  Tlirrc  ;i ri  c'^jlii  jiL's  run  by  hand  and  provldt-  l  with 
^•inch  screens.  The  arsc'uc»|iyrite  Is  recovered  from  the  hutch  only,  the  ma- 
terial on  tiw  acreens  being  rejected.  The  jlu  capacity  Is  4}  tons  of  crude  ore 
or  1 1  tons  of  concentrates  each  p«r  day.  The  concentrates  averase  26  per  cent 
arsenic.  ^ 


•  Ball  New  York  Stste  Mawum  No.  11^  1907.  pw  18. 
»Bn(;  and  If  la.  Josr.,  Mew  Yort,  tot  86^  lSe8»  p.  SOS. 
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A  sample  o£  tbe  high  grade  ore  gave  tbe  foUowlog  percentages  on  analyals; 

AnaiifHt  of  ananle  ore  from  CarmOt  N.  Y. 

silica     _  2.90 

Iron    86. 11 

Ck>pper     2. 17 

Solpbur    22,72 

AtmdIc  38. 00 

90.90 

Arsenopyrile  occurs  ucar  EdenviUe  and  at  other  localities  iu  Orange  County, 
and  !n  tbe  town  of  Lewis,  Essex  Oonnty,  10  miles  south  of  Keoseville.  The 
Edenvitio  deposit  carries  also  leucopjrit^  the  diaraeoid  of  Iron  and  seofodit^ 

a  hydrous  arsenate  of  iron. 

In  Maine  an  lusenical  pyrites  deposit  on  Verona  Island,  below 
Bangor,  was  prospected,  but  no  output  was  made.^ 

At  Darrington,  in  Washington,  the  Summit  Mining  Company,  of 
Wellsville,  nT  Y.,  has  claims  on  White  Horse  Mountain,  upon  which 
only  assessment  work  was  done  during  the  year. 


PRODUCTION  AXi>  IMPOKTb. 

The  output  of  arsenic  in  the  United  States  during  1907,  calculated 
as  arsenic  trioxide,  and  including  the  content  of  the  ores  shipped  from 
Carmel,  N.  Y.,  was  1751  short  tons,  vahied  at  about  $163,000. 

Although  arsenic  ore  was  exported  from  this  country,  the  importa- 
ticm  of  arsenic  and  arsenical  salts  was  the  largest  eter  known,  as  was 
the  domestic  production. 

Enormous  quantities  of  arsenic  in  fumes  continually  escape  from 
the  smelters  of  the  country,  while  at  present  eompnr;itivo1y  little 
arsenic  is  saved.  Ilarkins  and  Swain  in  "Papel^  on  Miieltei  smoke"" 
state  Lliat  in  August,  1905,  from  the  Washoe  smelter,  which  works 
exdusiyely  upon  Butte  copper  ores,  59,270  pounds  of  arsenic  trioxide 
per  flay  were  passing  through  the  stack.   This  is  equivalent  to 

,r'oH,r>r>0  pounrls,  or  IO.S'7  short  tons  per  year,  and  is  exclusive  of 
what  arsenic  trioxide  was  saved  from  the  fiue-s.  At  5  cents  per  pound, 
the  lowest  price  for  wliich  while  arsenic  sold  during  1907,  this  waste 
product  of  one  year  would  be  valued  at  $1,081,700.  The  waste  arsen- 
ical fumes  at  mis  plant  alone  amount  to  more  than  six  times  the 
domestic  saving  of  arsenic  trioxide,  and  to  much  more  than  the  com- 
bined production  and  imports  of  arsenic  in  the  United  States  each 
year. 

At  the  Butte  Reduction  Works  and  the  Great  Falls  smelter  other 
great  quantities  of  more  or  less  arsenical  Butte  copper  ores  are 
treated,  from  which  no  saving  of  arsenic  is  known  to  have  been  made 

and  from  which  the  losses  mn^t  be  very  <]rreat. 

In  Utah  both  the  Binprhnni  and  the  Tintic  copper  ore^  are  arsenical, 
and  no  saving  lias  yet  been  made  from  them,  though  immense  quan- 
tities of  ore  are  smelted. 

It  is  recognized  that  in  handling  a  low-priced  product  like  arsenic, 
saving  can  not  be  carried  to  extreme  refinement  without  becoming  un- 
profitable. However,  nr^enic  i'^  now  beinir  extracted  from  sul|)nunc 
acid  at  a  number  of  esUiblislmients  in  Kugland,  and  both  products 

«  9wir.  Aimr.  Chem.  Boe.»  vol.  19, 1907,  pp.  97<MMM. 
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are  cheap  artidfis.  If  even  0De*half  of  the  aneme  wasted  wm  saved, 
the  manket  in  this  countrr  would  be  glutted.  However,  without 

taking  account  of  the  possibility  of  greater  demand  if  there  wero  n 
greater  supply  at  a  somewhat  lower  price,  there  will  in  time  probably 
be  some  plan  devised  for  the  better  saving  of  smelter  fumes,  through 
the  operation  of  which  it  will  be  unnecessary^  for  this  country  to  im- 
port aisenic  while  so  much  is  continually  bein^  wasted. 

Tlie  production  and  importation  of  arsenic,  white  arsenic,  and 
ar=^nir  -ulphides  since  1001,  and  of  LondoTi  purple  and  Paris  gro^m 
since  lUOi,  is  given  in  the  table  below.  The  proauction  of  each  vear 
is  composed  only  of  white  arsenic  or  the  while  arsenic  content  of  the 
ore  produced. 


Prodw^Um  and  UnporU  of  ortenio,  J90J^t907» 


YetLt. 

I'MdnottoD. 

Importiu 

ofpla. 

White  anenle. 

Whltearnenu ,  imtui;ii 
anM>nU',  and  arsenic 
aulpbldes. 

Paris  jfrotu 

Quantity 
tons). 

Vftlne. 

Quantity 
(Hhort 
tons). 

V«llM. 

QnantltT 
(pottndt). 

ValiMb 

900 
1,363 

611 
36 

TTA 

737 
1,751 

$18,000 

81,190 
36.691 
■J.  185 
So,  210 
63,460 
ICS, 000 

S.496 
4.179 

s,«n 

8,9«7 
.'>,  104 

1316,8(25 

280.055 

243. 3>^) 
256.  WO 
350, 01% 
574,tKtH 

1«07  

28.488 

44.081 

311,21)3 

13:;,  ^22 

9m 

1,118 
21,347 
21,91» 

Besides  these  importations,  sheep  dip,  a  larjre  pnrt  of  wliich  is 
arsenical,  was  imported  to  the  value  or  $lD.r»!if>.  One  of  these  dips 
consists  of  sodium  ai-senide,  arsenic  sulphide,  und  sulphur.  Under 
customs  regulations  no  recoi^i  is  kept  of  importations  ot  arsenic  com- 
pounds known  by  the  trade  naint>s  of  Scheele's  ffreen,  lead  arsenate, 
lead  arsenite  (pink  arsenoid),  barium  arsenoid  (white  arsenoid), 
green  arsenoid,  aniline  arsenate,  or  other  arsenic  salts  than  those 
given  above. 

PBODDCTION  IN  FOREIGN  CX)Ci4TlU£8. 

The  principal  producing  countries  are  Germany,  Spain,  Portugal, 
France,  England,  Turkey,  and  Canada.  The  figures  obtainable  are 
larsely  in  terms  of  ore  carrying  an  unknown  percentage  of  arsenic, 
and  are  thus  too  indefinite  to  be  serviroable.  The  output  of  white 
arsenic  from  Geruiuny,  Spain,  and  En^^iand,  probably  exceeds  con- 
siderably in  each  case  that  from  the  United  States. 

PRICB8. 

Prices  varied  in  1007  from  to  8  cents  per  pound  in  Inrp-f*  lots  at 
tlie  smelters.  The  prices  for  large  lots  in  New  York  City,  as  given 
by  the  Oil,  Paint,  and  Drug  Keporter,  opened  in  January  at  from 
7|  to  8  cents  per  pound,  and  reacned  a  maximum  during  late  Febru- 
ai7  and  early  March.  During  the  larger  part  of  this  latter  period 
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prices  ranged  from  8  to  f-ents;  diirini:^  the  remainder  of  the  year 
there  was  a  stondy  but  very  gradual  decline,  and  the  ye^ir  closed  with 
51  to  6  cents  as  the  prevailing  price.  Ked  arsenic  sold  at  from  GJ  to  8 
cents  per  pound,  and  was  higher  during  the  last  part  of  the  year  than 
during  the  first  part.  In  December  arsenate  oi  soda  was  quoted  at 
6)  cents  per  pound. 
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BOliAX 


By  Charles  Q.  Yale. 


INTRODUCTION. 

Very  marked  changes  occurred  in  the  borax  industry  in  the  United 
States  in  1907,  resulting  in  tlie  virtual  closing  down  of  roost  of  the 
former  produoeTN  in  ('aTifonn.i.  (he  only  State  In  tin-  T'^nion  produc- 
ing this  Fiibstance  in  coninuTcial  quaiitilio-.  A\'liiK'  the  total  yield  ia 
1907  was  only  5,323  tons  less  than  iu  IDOO,  and  the  decrease  in  value 
only  $60,890,  yet  the  sudden  drop  in  market  value  yras  such  that  by 
the  end  of  1907  only  the  largest  jiroperties  continued  to  carry  on 
mining  operations.  In  fact,  most  of  the  producers  say  it  does  not 
pay  to  mine  borax  propfrtiov-  under  present  circumstances  and  will 
not  start  up  again  until  there  are  more  promising  conditions,  and 
some  of  the  companies  which  were  working  on  low-grade  proi)erties 
do  not  expcK^t  to  resume  operations  and  have  removed  their  plants 
i^rom  the  mines.  The  n  -umption  of  l)orax  has  not  materially  in- 
creased, and  in  some  Itraie  lies  of  indii-liy  it  ha^  actually  dtcreased. 
At  the  same  time  new  mines  opened  wiiliin  the  year  are  pre|>ared  to 
meet  even  extraordinary  demands  us  to  output.  New  uses  for  borax 
are  constantly  being  looked  for  by  the  producers  in  order  that  they 
may  enlarge  the  market. 

PRODUCTION, 

California  continues  to  be  the  only  State  which  makes  a  commer> 
cial  production  of  borax  annually,  the  few  small  nuirsh  deposits  in 
Nevada  being  no  lonfrer  productive.  In  1907  the  entire  output  was 
derived  from  the  counties  of  San  Heinardino,  Inyo,  and  Ventura,  Cal. 
The  output  of  crude  borax  for  1907  was  52,850  short  tons,  valued 
at  $1,121,520,  as  compared  with  58,178  short  tons,  valued  at  $1482,410 
in  1906.  Until  1903  the  annual  statistics  were  b.i  .  d  on  quantity  and 
value  of  the  refined  or  manufactured  produi  t.  but  since  then  the 
crude  material  ha>  Ix  en  taken  as  the  basis  of  <puintity.  and  tlie  per- 
centage of  boric  acid  contained  taken  as  the  basis  of  value.  The 
colemanite,  or  borate  of  lime  mined,  varies  in  richness  of  boric  acid 
at  diflferent  properties,  and  these  percentages  being  ascertained,  the 
values  are  fixea  arcnrdingly.  Tliis  is  explained  in  detail  in  the 
chapter  on  this  stibjet  t  in  the  report  for  1905. 

The  statistii  s  of  production  of  borax  ia  California  from  1895  to 
1907,  inclusive,  are  given  in  the  following  table,  the  values  for  the 
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years  1908  to  1907,  includTe,  being  based  on  the  boric-add  content 
of  the  oonesponding  number  of  crude  tons  of  colemanite  or  borate 
of  lime: 

Production  of  borax  in  California,  1895-1907, 


1896..Bll0rt  tons..    5.050  $505,900 

180«  do              6.  7M  675, 400 

18»7_-_„.do             8,  fXX)  1,108,000 

1888  do              8.  000  1, 120, 00*^ 

1899  do            20.357  1, 189,  RH2 

1900  do  2."),  mi  1,  013,  251 

1801  do  23^231  1,012,118 


1 0O2  _  short  tout,  •  20. 004  $2, 538,  614 

liMXi  do  >  34,430  601,400 

1904  do  M5.647  698,810 

1905  do  «»46.334  1.019,154 

l\m  do  >  58, 173  1,182,410 

1007  do  >6e»860  i,i2i,6ao 


nfPOBTS. 


The  followiTiir  tnhio  shows  iho  import-  of  borax  and  borates  into 
the  United  States  from  1902  to  1007,  inclusive : 

Import*  0/  boraw  and  horate*  into  Ike  United  State*,  i90i-1907,  Iti  powidt. 


Bo»z. 

Borates,  calcium, 
and  !«odium  ((.  rudo 
and  refined  eodlum 
bont«. 

Boric  acid. 

Qosntltjr. 

Yalue. 

Qnaatlty. 

yaln«. 

68,978 

153.962 

791,425 
^90!!,  065 

920,795 
ft.  727 

10,fi69 
8.802 

27.  MS 

77,sas 

186,807 
146.664 
89. 447 
20.396 
67,711 
2,959 

fl2,002 
13,280 
6,630 
1.628 
2,436 
176 

822,907 
693.619 
708,816 
C76, 106 
966,021 
5M»6ai 

28,011 

27.66J» 
22.  .H72 
SS.'AO 

9,ba 

BBTIBW  OF  THE  BOBAX  £N1>USTBT  1907. 


CALIFORNIA. 

The  main  feature  of  the  borax  iiKliistrv  since  about  the  middle  of 
1907  has  been  the  steady  reduction  in  price,  >vhich  fell  from  6^  to  7 
cents  per  pound  at  New  York  early  in  the  year  to  4  i  and  5 1  cents  per 
iwund  during  the  latter  part  of  tne  year.  This  fall  in  price  is  con- 
sidered as  having  been  inaugurated  by  the  Pacific  Coast  Borax  Com- 
pany, the  leading  producer,  partly  ause  of  the  low<  r  cost  of  pro- 
duction wliich  would  follow  tlie  completion  of  the  Tom^iiuh  and  Tide- 
water liuiiroad  to  the  Liia  C.  mine  of  that  couipanv  ni  Invo  County, 
Cel.,  which  was  opened  for  production  in  May,  1908 ;  nartly  in  view 
of  competitive  conditions  regarding  both  production  ana  markets,  and 
partly  with  a  view  to  stimulate  consumption. 

It  was  tlii^  ?MMlnction  in  price  which  caused  the  closing  of  most  of 
the  other  jHoduciive  mines  in  California.  Some  of  them  had  \dr- 
tually  exhausted  the  ore  of  a  profitable  grade  in  their  properties; 
others  were  suffering  from  the  expenses  or  transportation  and  were 
making  but  small  profit,  which  was  entirely  wiped  out  when  the 
price  tell. 

The  cost  of  the  crude  substance  mined  ditfers  quite  materially  with 
the  different  producers,  owing  to  local  conditions,  longer  or  Sorter 


*  Beflnctf  product,  ladudlng  2,000  thort  tou  of  eni4e»  Talued  at  |ei,OO0k   *  Crate  ptodueL 
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haul  to  railroads,  methods  of  mining,  etc.  Some  of  it  is  concen- 
trated or  semirefined  before  shipment,  being  subsequently  fuUy 
refined  at  places  distant  from  the  sooroe  of  production.  Some  pro> 
duccrs  bring  their  product  to  a  higher  percentage  of  boric  acid  tnan 
others  Fx'fore  shipping  to  the  refineries  at  New  York,  Chicago,  San 
Francisco,  New  Jersey,  or  Pennsylvania. 

The  company  whicl*  is  the  leading  producer  of  borax  m  its  com- 
mercial forms  states  that  in  that  portion  of  the  United  States  served 
from  its  Chicago  headquarters,  comprising  23  States  and  a  popula- 
tion of  40.000,000,  with  427  cities  and  towns  onch  exceeding  5.000  in 
populrition,  alK)ut  one-half  of  the  prepared  borax  sold  is  used  for 
nousehold  purposes.  Of  tiiis  company  s  entire  output  in  the  Unitwi 
States,  about  one-third  finds  household  use.'  Among  the  industrial 
uses  of  this  company's  borax  in  the  territory  named  that  by  meat 
padters  has  undergone  a  striking  chan^^e  through  the  operation  of  the 
pure-food  laws.  Before  the  pnssaprc  of  thoso  laws,  40  per  cent  of  the 
company's  sales  in  this  territory  were  lo  meat  packers;  in  1907  the 
proportion  was  only  about  '6  per  cent.  In  the  industrial  uses  that 
year  in  the  territory  referred  to,  that  by  metal-ware  enamelers 
amounted  to  49  per  cent  of  the  sales;  large  chemical  dealers  took  23 
per  ront,  moat  packers  3  por  cent,  manufacturers  of  plumbing  sup- 
plies 3  per  cent,  tanners  2  per  cent,  and  various  trades  and  dealers 
the  remainder. 

The  leading  producers  of  boracic  acid  and  prepared  borax  have 
recently  been  making  strong  efforts  to  stimulate  the  consiunption  of 
borax  along  all  possible  lines.  The  forms  of  the  product  designed  for 

household  use  nr-'  IxH-oming  nioro  varied,  and  are  more  wifTdv  and 
persistently  advertised.  The  use  of  borax  in  tanning  has  been  con- 
siderably increased. 

One  of  the  California  companies  has  offered  a  prise  of  $500  for  a 
commercially  successful  electric  process  for  the  making  of  f erroboron, 
which  compound  has  lxK?n  found  to  increase  so  greatly  the  tensile 
strength  or  5;tpel  when  used  as  an  to  the  extent  or  one-half  of 

1  per  cent  to  1  per  cent  that  the  company  foresees  a  possible  large 
increase  in  consumption  of  boron  compounds. 

In  1907  there  were  5  producing  mines  in  California,  1  in  Inyo,  2 
in  San  Bernardino,  and  2  in  Ventura  counties.  With  one  exception 
these  properties  had  censed  protlnction  by  the  end  of  that  year,  though 
some  of  the  operators  liave  since  commenced  operations  at  other  and 
more  favorable  places. 

Inyo  County, — ^In  Inyo  County  is  situated  the  Lila  C.  mine  of  the 
Pacific  Coast  Borax  Company,  which  began  to  l>e  productive  in  the 
latter  part  of  1007,  and  has  -luce  b<H*n  yielding  by  far  the  largest  part 
of  the  entire  output  of  the  btate.  The  mine  lies  12  miles  west  of  the 
main  line  of  the  Tonopah  and  Tidewater  Railroad,  owned  by  the 
princip»al  owners  of  the  mine,  and  is  connected  by  a  short  line  with 
the  main  railroad.  The  colemanite  vein  in  the  mine  is  from  6  to  IB 
feet  wide,  and  carries  a  boric  acid  content  of  about  40  per  cent.  The 
property  has  been  under  development  for  several  years  and  is  fully 
opened.  It  was  the  intention  of  tlie  company  to  abandon,  when  the 
new  railroad  was  completed,  its  old  iiiines  ut  Daggett,  San  Bernardino 
County,  and  draw  its  entire  supply  of  ore  from  this  Idla  C.  mine, 
Inyo  County,  where  the  ore  is  ncn  and  plentiful.  For  this  reason 
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development  was  oommenced  some  years  before  it  was  practicable  to 
utilize  the  output  Indeed,  for  a  number  of  years  the  company  has 
had  prospectors  out  looking  for  bontes,  and  it  now  owns  virtually 
all  the  moujids  and  foothills  of  Furnace  Creek  ''wash  "  in  the  Death 
Valley  region  of  Inyo  County.  The  mine  is  in  the  hills  on  the 
western  edge  of  the  Aniargoi>a  Desert.  In  the  iVmargosa  Canyon  are 
old  abandoned  borax  claims  still  owned  by  this  same  company.  The 
crude  on  from  the  Lila  C.  mine  is  to  be  shipped  direct  to  the  refinery 
at  Bayonne,  X.  J.,  without  Ix'ing  concentrated  or  seiniretined  in  any 
way.  The  Pacifir  Coast  Borax  Company  is  enabled  to  obtain  its 
entire  supply  from  this  single  mine. 

The  Western  Borax  Works  in  this  same  county  made  a  small  out- 
put in  1907,  which  was  shipped  to  San  Francisco;  but  tiie  company 
ceased  operations  when  prices  fell  in  the  latter  part  of  the  year. 

San  Bernardino  County. — From  this  county  both  the  Pacific  Coast 
Borax  Company  and  the  American  iiorax  Company  obtained  a  pro- 
duction in  1907  from  their  deposits  near  Daggett.  Neither  the 
Western  Mineral  Company  nor  the  Palm  Borate  Company  produced* 
The  Pacific  Coast  Borax  Company  has  abandoned  its  mines  at  Dag- 
gett entirely,  and  its  plant  and  machinrrv  havo  boon  removed.  The 
American  Horax  Coiiij)aiiy  \va^  ijiven  up  its  mine  also  and  removed  all 
its  material.  The  Western  Mineral  Company  has  closed  down  its 
mine  and  will  not  resume  operations  until  prioes  are  bettered. 

A  new  company  known  as  the  Borax  Properties,  Limited,  has  been 
organized  in  England,  and  has  taken  over  the  properties  of  the  Palm 
Borate  Company  near  Da^jgett,  as  well  as  other  groups  of  borax 
claims  in  Belleville  district.  Capital  has  been  su])i)liea  to  put  up 
the  necessary  plant  for  mining  and  for  crystallizing  the  product. 
The  Palm  Borate  Company  was  organized  as  far  badk  as  1902,  and 
has  since  been  developing  its  mine  by  tunnel  and  shaf  t  s.  Large  quan- 
tities of  borate  of  lime  are  exposed  above  tlie  tunnel  leveN,  After 
preliminary  treatment  of  the  ci-ude  ore,  the  .sohition  of  i)oric  acid  will 
be  carried  by  pipe  line  to  the  Salt  Lake  Railroad  station  and  there  be 
crystallized  in  tanks. 

The  Los  Angeles  stockholders  of  the  Palm  Borate  Company  still 
retain  an  interi'st  in  these  properties,  and  the  management  continues 
to  be  local.  During  1908  contracts  linve  been  lot  for  machinery,  plant, 
etc.,  and  by  the  end  of  the  year  llie  properties  are  expected  to  become 
productive.  This  will  then  be  the  only  producing  borax  property  in 
San  Bernardino  County,  which  has  always  heretofore  been  the  county 
of  the  State  making  the  largest  output  of  borax. 

V'^ntiira  Cou/it>/.—\n  this  county  the  Vvnzu'v  T'orntc  Compfiny,  con- 
trolleil  l»y  tiie  Stautler  Chemical  Company,  of  >;ni  I't  anciscn,  and  tlie 
Columbus  Borax  Company,  managed  bv  M.  Calm  Bros.,  of  New 
York,  both  were  producers  in  1907.  In  April  of  that  year  the  Frazier 
Company  closed  down  its  mine,  and  in  October  the  Columbus  Com- 
pany did  the  same.  The  lon^^  liaid  to  the  railroad  would  not  permit 
the  continuance  of  operations  witli  the  prices  for  borax  as  they  were 
at  that  time. 

Notwithstanding  the  closing  down  of  these  long- worked  properties, 
a  new  organization  called  the  Russell  Borate  Mining  Company  has 
acquired  some  600  acres  of  ground  in  the  Frazier  re^on,  between  the 
properties  of  the  Frazier  and  the  Columbus  companies.  The  owners 
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claim  that  the  material  to  be  mined  is  of  higiier  grade  than  that  mined 
by  the  old  oompanies.  They  haye  therefore,  in  1908.  formed  a  cor- 
poration to  exploit  this  new  ground,  which  has  not  heretofore  been 
worked. 

Lofi  Angeles  County. — I"''ntil  NovonilKT.  1007,  no  borax  deposits 
were  known  to  exist  in  Los  Angeles  County,  but  in  that  month  cole- 
inanite  was  discovered  by  a  prospector  in  'Tick  Canyon,  a  branch  of 
Soledad  Canyon,  40  miles  north  of  the  city  of  Los  Angeles,  and  5 
miles  from  Lang  Station,  on  the  Southern  Pacific  Railroad.  This 
mine  is  the  nearest  of  its  kind  in  the  State  to  a  shipping  >(ahn?i  and 
to  tidewater.  Some  '20  chiinis  were  located,  and  have  since  bi'en  pur- 
chased by  the  Sterling  liorax  Company,  which  has  its  headquarters 
in  Los  Angeles.  The  vein  is  of  colemanite  and,  if  the  claims  of  the 
owners  are  valid,  it  is  one  of  the  be^t  bodies  of  that  ore  yet  discovered 
in  Californirt.  Hieap  transportation  is  an  important  factor  in  work- 
ing such  j»roj)erties,  and  this  the  mine  posf¥*s><es.  C<)mparatively 
cheap  labor  may  also  be  obtained  in  that  locality,  whei'eas  in  the 
desert  region  not  only  labor  but  supplies  are  more  expensive  than  they 
are  near  the  coast  and  close  to  railroad  lines  and  large  cities.  During 
1908  the  new  mine  has  been  developed,  and  some  ore  has  been  shipped 
to  San  Francisco,  Cliica^o.  and  New  Bri^rhton,  Pa.  The  company 
will  ship  crude  ore  to  refineries  at  the  above-named  places,  and  will 
erect  no  refinen'  or  concentrating  works  at  the  mine.  It  is  under- 
stood that  the  Stauffer  Chemical  Company,  of  San  Francisco,  which 
formerly  operated  the  Frazier  Borate  Company  in  Ventura  County, 
}vA<  II  controlling  interest  in  this  company,  and  the  owners  of  the  New 
Brighton,  Pa.,  refinery  are  al-o  interested,  as  are  manufacturers  of 
sanitary  plumbing  ware,  agate  utensils,  etc.,  in  Chicago.  During  the 
latter  part  of  1^  this  deposit  is  being  actively  wonred  and  is  in  a 
position  to  make  a  large  output  of  high-grade  material. 

The  SterlirijL'  Borax  Company  is  virtually  a  combination  which  in- 
cludes not  only  the  deposits  mentioned,  but  the  "\'ent!jra  mines  of  the 
Frazier  Borate  Companj-j  or  Stauffer  Chemical  Company,  the  Lang 
and  the  Death  Valley  mines  of  the  American  Borax  Company,  and 
the  refining  companies  at  Chicago,  San  Francisco,  and  New  Brighton. 

The  uses  to  which  borax  is  put  are  given  in  detail  in  the  chapter  on 
this  subject  in  the  report  of  1905. 
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By  Krnest  F.  Burghakd. 


FLUORSPAll. 
CHARACTER  AND  OCCURRENCE. 

Fluorspar  or  fluorite,  chemically  calciuui  fluoride  (CaFj)^onsists 
of  calcium  and  fluorine  in  the  proportions  of  51.1  to  48.9.  The  min- 
eral  is  crystalline,  only  slightly  harder  than  calcite,  and  consequently 

cni^hfs  easily.  It  rrvstnilizos  in  tho  isornofric  system,  and  is  found 
coninumly  in  cubical  crystals.  In  color  tlic  spur  ranges,  according  to 
purity,  from  a  clear,  slightly  bluish  glasshko  substance  tlirough  vari- 
oiis  brilliant  shades,  although  much  of  it  is  white  and  opaque.  The 
mineral  is  usually  very  pure,  the  zreater  part  of  the  material  mar- 
kotctl  running  98  t«>  09  per  conf  whWe  material  cnrryin^  less  than  95 
per  rent  of  calcinni  lliioridp  finds  iittlopnlo,  oxcopt  at  a  reduced  price. 

Fluorsj|jar,  associated  with  otiicr  minerals,  has  a  broad  distribution 
geographically  and  a  wide  range  geologically.  The  deposits  thus  far 
exploited  in  the  United  States  are,  however,  confined  to  five  States — 
Arizona,  Colorado,  Illinois,  Kentucky,  and  Tennessee. 

The  Arizona  produrtion  has  come  mainly  from  the  Casflc  Dome 
district,  Yuma  County.  In  1902,  1903,  and  1904,  small  quantities  of 
fluorspar  were  shipped  from  this  locality,  but  during  the  last  three 
years  there  has  been  no  production  ret)orted  beyond  that  required  for 
assessment  work.  In  Cblorado  the  fluorspar  occurs  in  Bouldor  and 
Cusfrr  counties,  aloni:^  iho  Front  Rnnfrr.  Tlio  chief  dejiosits  in  Illi- 
nois and  Kentucky  occur  in  adjoining,'  [)orti()ns  of  the  two  States, 
Hardin  and  Pope  counties  in  Illinois  being  separated  from  the  Ken- 
tucky counties,  Crittenden^  Livingston,  and  Caldwell,  by  Ohio  River. 
The  great  size  and  the  puntv  of  tne  fluorspar  deposits  of  the  Illinois- 
Kentucky  district  indicate  tl»at  for  many  years  tiu  y  will  continue  the 
main  source  of  domestic  production.  Prospecting  with  favorable 
results  has  been  ri'ported  from  Mercer  Count^'.  in  central  Kentucky. 
The  Tennessee  production  has  been  from  Smitn  and  Trousdale  coun- 
ties, near  the  < cntral  part  of  ilie  State.  A  possible  addition  to  the 
list  of  producing  States  is  California,  since  fluorspar  deposits  in  San 
Bernardino  County  are  now  beini:  investigated,  r  luors])ar  is  secured 
as  a  by-product  of  ieaii  and  zinc  mining  in  iVlbemarie  County,  Va.; 
with  gold  tellurides  at  the  Cripple  Creek  mines,  Colorado,  and  at  a 
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number  of  other  localities  in  quantities  too  small  for  use  at  present. 

Prju-tically,  wherever  it  has  been  mined,  fluorspar  occurs  as  a  vein- 
material,  although  under  widely  different  conaitions.  In  the  Ken- 
tucky-Illinois district  it  is  the  chief  mineral  of  value  in  many  of  the 
veins,  lead  and  zinc  being  of  secondary  imi>ortatice,  and,  in  many 
places,  not  vtduable  even  as  by-producto,  wnUe  in  the  Castle  Dome 
district  of  Arizona  jig  concentrates  of  fluorspar  are  made  incid^tal 
to  concentrating  the  lead-silver  ores. 

PREPARATION  AND  USES. 

The  various  uses  of  fluorspar  depend  on  its  chemical  composition, 
fluxing  properties,  and  phosphorescence  wheTi  heated,  and  nn  its  opti- 
cal ami  geiii-iike  properties.  Its  preparation  involves  separation 
from  other  minerals  with  which  it  is  associated,  the  treatment  com- 
prising hand-sorting,  crushing,  and  jigging.  Part  of  the  high-grade 
ore  is  ground  and  snipped  in  barrels  and  sack^^j  the  rest  is  sold  in 
lump  form.  Where  fluorspar  is  associated  with  zmc  blende,  complete 
Feparalion  of  the  two  minerals  has  been  difficult  on  account  of  their 
nearness  in  specific  gravity.  While  fluorspar  is  useful  in  smelting 
iron  ores  it  is  harmful  to  zinc,  and  therefore  the  zinc-fluorspar  con- 
centrates have  been  of  little  value  until  recently.  A  new  process  for 
separating  fluorspar  and  zinc  by  means  of  flotation  in  a  dilute  solu- 
tion of  aluminum  sulphate  is  now  in  successful  operation  at  Marion, 
Ky.  This  basic  flotation  process  is  performed  m  shallow  pans,  in 
which  mechanical  stirrers  are  operatea,  and  an  increased  production 
of  both  minerals  has  resulted. 

The  tlu"ee  principal  classes  of  consumers  of  fluorspar  are,  in  order  of 
importance,  smelters  and  metallurgists,  makers  of  opalescent  gla.«« 
and  enaiueled  wares,  and  chemical  manufacturers.  The  highest 
gratle,  "American  lump  No.  1,"  which  runs  less  than  1  per  cent  sdica, 
and  is  white  or  clear  pale  blue  in  color,  is  sold  either  ground  or  in 
lumps  for  use  in  the  glass,  enameling,  and  chemical  industries,  the 
latter  including  the  manufacture  of  hydrofluoric  arid.  The  grind- 
ing of  the  pure,  clear  spar  can  be  dispensed  with  for  some  purposes, 
as  it  readily  decrepitates  to  a  powaer  when  heated.  The  secona 
erade,  "American  lump  No.  2,"  is  used  by  blast  furnaces  in  the  pro- 
duction of  ferrosilicon  and  ferromanganese,  and  in  basic,  open-hearth 
steel  furnaces  to  give  increased  fluidity  to  the  slag  and  to  reduce  the 
contents  of  phosphorus  and  sulj^hur.  This  grade  includes  colored 
spar  and  may  run  as  high  as  4  per  cent  silica,  thougli  most  of  it  is 
sold  with  a  3  per  cent  guaranty.  The  lowest  grade,  ''gravel  spar,'* 
including  all  that  contams  more  than  4  per  cent  silica  as  well  as  s])ar 
mixed  with  calcite,  is  used  in  iron  and  brass  foundries,  where  it  is  of 
value  in  making  the  metal  more  fluid,  in  permitting  the  use  of  greater 
quaiiliues  of  lower  grades  and  scrap,  and  because  it  carries  phos- 
phorus, sulphur,  and  other  inij>urities  into  the  slag. 

Fluorspar  possesses  a  considerabl;^  higher  quantitative  efiiciency 
as  a  flux  than  limestone,  especially  in  smelting  refractoiy  ores;  but 
in  all  metalhirgical  operations  the  proportions  of  tile  spar  that  can 
be  used  are  liniiled,  smce  its  favorable  elbn  ts  do  not  increase  indefi- 
nitely as  the  quantity  is  increased.    In  England  and  on  the  Conti- 
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nent  the  use  of  tiuorspar  is  at  present  mure  coniinou  than  in  America, 
probably  because  its  value  ha^  been  better  understood  by  European 
metallurgists.  Other  minor  metallturgieal  tises  aie  in  the  extraction 
of  aluminum  from  bauxite,  in  smeltine  gold  ores,  in  refining  copper, 
and  in  refining  lead  bullion.  In  the  Tatter  process  tlie  spar  is  iirst 
converted  into  hydrofliiori*-  arid.  Miscellaneous  uses  that  have  been 
reported  are  as  a  bonding  for  coustitnents  of  emery  wheels,  for 
carbon  electrodes  to  increase  their  lij^iiiiiig  elUciency  while  also 
decreasing  the  amount  of  current  required,  and  as  a  constituent  of 
Portland  cement. 

PRODUCTION  AND  PRICES. 

The  total  (piantity  of  fluor-p;ir  marketed  m  1907  is  reported  at 
49,486  short  tons,  valued  al  iS-i^7,342,  which  represents  a  gain  in 
quantity  of  8,690  short  tons  and  iu  value  of  $43,317  over  the  output 
tor  1906.  This  indicates  a  firm  condition  in  the  fluorspar  industry, 
since  there  was  on  hand  at  the  close  of  1906  a  stwk  of  13,470  tons,' 
which  has  evidently  been  absorbed  without  leaving  q^uite  so  lar^e  a 
surplus  (»n  ]iand  at  the  close  of  1907.  The  production  from  Ken- 
tucky inereasod  consitlerablv  in  1907,  and  more  spar  was  ground  in 
this  State  than  in  Illinois.  The  production  from  Illinois  decreased 
slightly,  althoup^h  Illinois  still  rejrarts  the  larger  production.  Colo- 
rado shows  a  large  proportional  mcrease  in  1^7,  out  no  production 
was  reported  from  either  Ari/xma  or  Tenness»M>  Illinois  reported  a 
total  produetion  of  25,128  short  tons,  valued  ul  $141,971.  Of  this 
total,  18,610  short  tons  were  gravel  spar,  valued  at  $83,259,  or 
per  ton;  lump  spar  was  3,038  tons,  yalued  at  $22,828,  or  $7.51 
per  t<in:  and  ground  fluorspar  was  3,480  tons,  valued  at  $35,884, 
or  SIO.31  per  ton.  Small  quaiif it ics  of  himp  spar  wore  reported  to 
have  sold  at  $18  to  ?:^5  per  Um.  Kenturky's  total  oroduciion  of 
21,0588hort  tons^  valued  at$133,971,  was  reported  as  follows:  Gravel, 
14,276  tons,  Talued  at  $71,376,  or  $4.99  per  ton;  and  ground  spar, 
6,782  tons,  valued  at  $62,595,  or  $9.23  per  ton.  All  Uie  Colorado 
proiluct,  3,300  slmrt  tons,  was  reported  as  crude  or  gravel,  and  was 
vahied  at  SH  ino,  <>r  $AA5  per  ton. 

Up  to  October,  1907,  the  demund  for  fluorspar  was  generally 
strong,  with  prices  ran^'in;;  from  75  cents  to  $1  in  advance  of  those 
of  1906.  Toward  the  end  of  the  year  there  was  a  decided  falling  off 
in  production  as  a  result  of  the  depression  in  the  iron  and  steel  busi- 
ness that  followed  the  financial  strinfjeney.  Many  producers  fonnd, 
howpYcr,  that  the  net  result  of  the  year's  business  was  no  worse 
than  that  of  1906,  and  others  report  decided  gains. 

Wholesale  prices^  in  December,  1907,  on  domestic  lump  .spar  free 
on  hoard  shipping  point  ranged  from  $8  to  $10  per  long  ton;  on 
ground  spar,  from  ?11.50  to  $13.50  per  long  ton;  and  on  foreifrn 
crude,  ex  dock,  from  SS  to  $10  per  long  ton.  In  May,  1U08,  the 
quotations  were  exactly  the  same. 

•VolM,  r.  JaUOB,  FhtonrMur:  Minsral  Indttstrr  for  190a,  p.  319, 1907. 
h^ng.  aaA  Mln.  Jour.,  l>anmber  7. 1907,  and  May  2,  1906. 
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The  foUowing  table  gives  the  quantities  and  values  of  the  different 
grades  of  fluorspar  produced  and  marketed  in  the  United  States  in 
1906  and  1907: 


Fhumpar  mvhUedin  1906  and  1907t  in  «Aort  torn. 


BtAte. 

OraiPBl. 

Lump. 

Oioinid. 

Total 
QUftO- 

Quan- 
tity. 

VaJiio. 

Qu.-iii- 
lilS. 

\'nluc. 

Quan- 
tity. 

Vuiue. 

(") 

28,268 

(») 

<r  4:i,.n  S 

KentiiclKV  

Total  

1907. 

........ 

244,  CCj 

?11.-J|'*1 
71,376 

• 

3.300 
25. 12,S 

11,400 
141,971 

IllUlolt  

IS, 610 
14,276 

Z,fX» 

''''  S'> 

3,480 
6,782 

3a.S?vJ 

36,186 

166,035 

3,038 

22,S28 

10,263 

49, 4» 

m,9a 

o  Included  In  Kcntudcy. 

6  Includes  crude  and  gravel  spar. 

<-  Includes  crude  and  gravel  spar  from  Colontdo  *nd  Twimwui 
4  Intdudes  piodaotlon  from  Coloiado  and  TeniMiMa. 


The  annual  production  of  fluorspar  in  the  United  States  since  1983 
is  given  in  the  following  table: 


ProdueUon  offiuonpar  in  ike  United  StaUM^  188S^1907. 


1883 .  , 
1884.... 

.  .short  tons. . 
do • . . . 

4,000 
4,000 

$20,000 

20, 000 

1896     . . 
1897  

.  .short  tons. . 
«do«  *  •  • 

U,  500 
5, 062 

$52,000 
37, 159 

1885 .... 

5,000 

22,500 

1898.... 

s    B    B    m    s    •   a  filO  •   ■    •  ■ 

7,  675 

63,060 

1886 .... 

do • * ■ • 

5,  000 

22,000 

1899.... 

 do.. . . 

15,900 

96,650 

1887 .  . . 

■).  ()i:"h''i 

20,  000 

1900  

18,  450 

94.  500 

1888.... 

 do.... 

ti,000 

30,000 

1901 ... . 

 do.... 

19,586 

113,803 

1889 .... 

ado*  * • « 

9,500 

45,835 

1902.... 

...... .do. ... 

48,018 

271,832 

1890 .... 

«do« « * • 

8,250 

55,  328 

1903..,. 

*«*...  .do. ... 

42,  523 

213,  617 

1891.... 

10,044 

78,330 

1904.... 

 do.... 

36,452 

234,755 

1892 . .  •  • 

■        *do* • « « 

12,260 

89,000 

1905.... 

•       *do* « * • 

57,385 

362,488 

1S93. 

12,400 

84,000 

1900.,.. 

40,  796 

244,  025 

1894  .... 

7,500 

47,500 

1907  .... 

49,486 

287,342 

1885.... 

4,000 

24,000 

PRODUCTION  OP  FLUORSPAR  IN  ENGLAND. 

The  fluorspar  produced  in  England  is  obtained  mainly  from  mines, 
but  a  small  quantity  is  obtained  from  open  quarries.    The  output  is 

from  tho  counties  of  Dorby  and  Durham.  Derby  produces  the 
variety  of  fluorspar  known  as  "Blue  »Tohn,"  used  in  making  orna- 
ments. The  total  quantity  of  fluorspar  produced  from  tiietie  two 
counties  in  1906  wss  41,849  long  tons,  vahied  at  the  mines  at  $97,442, 
as  compared  with  80,446  long  tons,  valued  at  195,174,  Fronv  ill, 
when  tne  fluorspar  obtained  was  only  783  tons,  the  production  in- 
creased Tory  rn pidly  np  to  i !•<).'.  Thr  avcra^xf  vnhie  por  ton  in  1906 
was  ^2.?)'A,  whi(  li  is  SI. 12  le>.s  than  ihe  lo\\t  ->t  valuatiun  placed  on 
Ainericttu  .spar  at  the  mines.  The  fluorspar  imported  into  tne  United 
States  is  said  to  come  largely  from  English  mines,  the^  competition 
being  felt  principally  along  the  Atlantic  coast.  No  statistics  regard- 
ing: tbe  import  at  ion  of  i  liis;  mineral  are  yet  available  from  the  Depart- 
ment of  Commerce  and  Labor. 
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No  <»yolite  was  reported  to  have  been  produced  in  the  United 

States}  in  1907.  CYyolite  is  al  iiiiinum-eodium  fluorido,  and  is  uaed 
chiefly  in  the  manufacture  of  sodium  salts,  of  opal  und  alahaster  glass, 
of  porcelain  and  enameled  ware,  and  asaitux  in  the  electrolytic aluiiii- 
nuni  process.  The  mineral  is  quarried  in  Greenland,  and  there  were 
imported  into  the  United  States  in  1907,  1,438  long  tons,  valued  at 
$28,902,  as  compared  with  1^605  long  tons,  valued  at  $29,583,  in  1906. 

Wholesale  prices  on  cryolite  at  the  close  of  1907  and  the  first  part 
of  1908  were  6^  to  6|  cents  per  pound. 

RECENT   LdTEltaVTUKE  UX  Fi^LORIsiPAB  AND  CBYOUTE. 

For  details  as  to  geologic  relations,  mining  developments,  and  notes 
on  the  technology  of  the  preparation  and  uses  of  fluorspar  the  reader 

is  referred  tot  he  following  papers: 

Bain.  II.  F.  I'lunry|)ar  depoAiu;  of  the  Kentucky-Illmoifl  district:  llliies  and 
MineniU,  iNovember,  iy(M.  pp.  182-1^3. 

The  fluonpar  aeponts  of  aouthem  Illinou:  Bull.  U.  8.  Geol.  Survey  No. 

266,1905."  15.. 

 .    Friiicipiil  American  fluorspar  d«p<ii$il«:  Miu.  Ma^'.,  August,   l!K>5,  pp. 

115^119. 

Bett8,  An»on  G.   The  manuiacture  of  bydrofluanc  add:  Minoral  Industry,  1906| 

pp  330^332. 

Blake,  W.  P.   Histuricai  gketch  of  mining  in  Arizona:  Report  of  the  governor  of 
Amona  to  the  Secrctarv  of  the  interior,  1899,  pp.  100-107. 
BuBCHAKD,  E.  F.   Frnduction  of  fluorspar  and  cryolite  in  1906:  Ifineml  Reeourcee 

U.  S.  for  1900,  U.  S.OchjI.  Survey,  UK)7,       J(M;;i-i(M;7. ' 

Canby,  U.  iS.  The  cryulile  oi  GreeulamU:  ^yluieteeath  Ann.  Kept.  U.  Geol.  ^Sur* 
vev,  pt.  8  [continued],  1H9S,  pp.  616-417. 

tooi  KSTi  IN  E,  W'lw  \  \  M  MoKi.BY.  The occurfonrp  and  commer«  ial  uses  of  fluorspar; 
Trans.  Inst.  Min.  tMe.,  vol.  35,  pt.  2,  London,  England,  May,  iyo»,  pp.  236-268. 

Emmons,  S.  F.  Fluorspar  depositB  of  southern  Illinois:  'nans.  Am.  Insl.  Blin. 
Eng.,  vol.  21, 1893,  pp.  31-53. 

Foils,  F.  JtLii  H.    FluofHpar:  Eng.  and  Min.  Jour.,  January  0, 1900,  pp.  45-40. 

^-  .    Fluorspar  depoMis  of  Kentuckv,  with  notes  on  nroduction,  mining,  and 

technology  of  the  mineral  in  Bull.  KeutucKV  (moI.  Survey  No.  9,  1907. 

Miller,  AhtulbM.  The  lead  and  zinc  beunng  rtxka  of  central  Kentucky:  Bull. 
Kentucky  Geol.  SufVey  No.  2.  1!K)5. 

Phk.nim,  .\lbert.  Kentucky  iluonpar,  lead,  and  sdnc:  Mfrs.  lievord,  JMovember 
22,  1906,  p.  407. 

Ulrk  h,  K.  U  ,  and  Smith,  W.  8.  T.  The  lead,  zinc,  and  fluoCBpar  depooite  of 
western  Kentucky:  X'rof.  Paper  U.  S.  Geol.  Survey  No.  36, 1905. 

Watson,  Thoma«  L.  Lead  and  zinc  deposits  of  Virginia:  Bull.  Virginia  Geol. 
Sur\'ey  No.  1,  1905,  p.  42. 

Wheeleb,  G.  D.  Zinc  in  Crittenden  County,  Ky.:  Eng.  and  Min.  Jour.,  vd.  74, 
1902,  pp.  413-414. 
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GYPSUM. 


By  Ernest  F.  Burcuakd. 


ILAJiGE  AND  i>lbTlllBirriON  Ol  UVl»8U31. 

Gvpflum  occurs  in  sedimentaiy  rocks  of  practically  all  either 

in  thf^  (Tystnlliiio  form  or  as  rock  ^j^p^um,  and  it  is  widely  dis- 
trihute<i  ^vogiuphically.  It  is  found  in  places  in  the  vicinity  of  beds 
of  rock  salt,  in  the  United  States  workable  deposits  are  confined  to 
beds  of  rock  gypsum,  which  occur  at  comparatiTely  few  geological 
horizons.  Tlic  he(h  of  rock  gypsum  east  of  Missouri  Hiver  are,  for  the 
most  part,  in  l^ileozoic  rocks,  while  those  of  tho  West  nrr  ino.s(l>'  of 
Mesozoic  and  Tortiarv"  a^'c.  The  white  gy'psinn  sjinds  of  Arizona  and 
New  Mexico  consist  of  fine-gained  material  that  has  been  eroded  from 
rock  outcrops  and  worked  m  Quartemarj  time  by  the  winds  into  its 
present  condition  and  position. 

Gypsite  deposits  consist  of  masses  of  gypsum  grains  mixed  with 
more  or  less  clayey  matter  and  sand.  Some  of  these  deposits  lie  in 
basin-like  depressions,  but  others  have  been  found  on  rounded  hill- 
tops at  the  horizon  of  beds  of  rock  gypsum  and  evidently  residual  from 
tnem.^  The  theory  generally  advanced  for  the  formation  of  gypsite 
deposits  is  that  the  material  n as  been  deposited  by  the  evaporation  of 
spring  waters  containing  in  solution  gypsum  which  lias  been  derived 
from  underlying'  i)('ds  or  the  mineral.  The  writer  is  inclined  to  the 
belief,  however,  that  certain  recently  observed  ^psite  de])osits  in 
Oklahoma  are  probably  the  result  of  erosion  ana  concentration  by 
water  of  dismtegrated  rock  gypsum.  About  5  miles  northeast  of 
Watonga,  Blaine  County,  Okla.,  deposits  of  gA^psite  occur  as  a  silt  in 
a  shallow  valley  cut  between  gypsum-crested  hills.  The  gypsite  lies 
at  a  lower  level  than  the  two  beds  of  gypsum  w  hich  occur  in  the  hills, 
and  from  the  character  and^  relations  of  the  materials  the  gypsum 
ledges  have  apparently  contributed  the  disintegrated  materiu  which 
has  been  washed  down  and  spread  out  in  tlir  vnlicy  below. 

Rock  gypsum  is  produced  in  sixteen  of  the  United  States  and  in  one 
Territory,  oesidcs  Alaska.  In  most  of  the  producing  localities  tlio 
material  is  mined  from  underground  workings,  but  in  Oklahoma  it  ia 
still  quarried,  since  outcropping  ledges  stm  afford  available  rock. 
Gypsite  deposits,  owing  to  their  nature,  are  worked  in  the  open,  and 
wnere  this  material  is  of  good  rpudif  y  it  is  re<rarded  as  particularly 
Talu^bie  on  account  of  the  low  cost  of  excavation. 

m 
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GTPSUM  PBODVCTS. 

The  bulk  of  the  gypsuiu  })roduced  in  the  United  States  as  well  as  in 
foreign  countries  is  manufactured  by  grinding  and  partial  or  complete 
calcmAtion  into  the  yarious  plasters,  such  as  plaster  of  Paris,  stucco, 
cement  plaster,  floorui^  {)Iaster,  hara-finish  piaster,  etc.  A  steadily 
iTK  roasing  quantity  is  being  used  as  a  retarder  in  Portland  cement. 
Ketmed  grades  of  {)hister  arc  used  in  dental  work,  also  as  cement  for 
plate  glass  duruig  grinding,  and  as  an  ingredient  in  various  patent 
cements.  CSonsicferable  quantities  are  ground  without  burning  and 
used  as  land  plaster  or  fertiliser,  while  smaller  (quantities  are  used  in 
the  manufacture  of  paint  and  paper,  imitation  meerschaum  and 
ivory,  and  a,s  an  adulterant.  Tlie  f>ure  white  massive  form,  known  as 
alabaster,  is  inucii  used  by  sculptors  for  interior  ornamentation. 

^  For  plaster  of  Paris  and  for  dental,  molding,  and  casting  plasters  a 
highgnide  of  rock  gypsum,  ground  veiyfine,  is  required,  and  the  prod- 
uct is  not  mixed  witn  any  foreign  substance  or  retarder,  but  is  used  in 
the  pure  or  "neat"  condition.  Such  plasters  are  quick  seftin^'  nTid 
usually  white  in  color.  Much  of  the  so-called  ceiueiil  plaster  is  uiade 
directly  from  gypsite,  an  impure  unconsolidated  earthy  or  sandy  form 
of  gypsum,  wmm  in  many  places  is  found  to  contain  a  suitable  per- 
centage of  foreign  material,  so  that  the  addition  of  a  retarder  is  not 
necessary  to  effect  a  slow  set.  Where  gypsite  deposits  are  not  avail- 
able, cement  plasters  are  made  from  rock  gypsum  by  the  addition  of 
various  mineral  or  organic  retarders.  A  large  part  of  the  structural 
plaster  now  produced  is  used  in  speciall^r  prepared  conditions  that 
appeal  to  the  builder  on  account  of  their  convenience.  A  plaster 
board  is  pressed  from  phuster  interlaininated  with  sheets  of  thin  card- 
Ini'ird.  This  plaster  board  is  furnished  in  tliiii  sheets,  32  by  36  inches, 
comprising  8  square  feet  of  surface,  and  is  designed  to  be  nailed 
directly  to  the  studding  in  place  of  lath,  and  to  receive  a  coat  of  wall 
la^ster  directly  on  its  outer  surface.  Fibered  plaster  is  molded  into 
oth  solid  and  hollow  blocks  and  tiles,  which  are  used  in  partitions  and 
interior  construction,  and  these ,  as  well  as  the  plaster  board,  have  been 
proved  to  be  of  value  as  fire  retarders. 

Wall  plasters  are  of  two  general  grades — one  a  brown  or  gray  coat — 
and  the  other  a  white  or  tinted  fini^  coat.  The  wall  plasters  are  com- 
nionlv  made  y^ith  wood  fiber  or  hair  filler,  and  a  wood-pulp  plaster  is 
also  being  made  that  is  fltiding  use  on  the  outside  as  well  as  on  the 
inside  of  ]i(»us(>s.  Gypsum  is  used  in  the  manufacture  of  calcimines, 
in  water  ]>aints  and  tmts^  and  to  a  considerable  extent  as  an  ingredient 
in  dry  colors,  notably  m  Venetian  reds.  When  used  in  excess  in 
mineral  paints  it  is  regarded  as  an  adulterant.  The  unbumed,  or  the 
dead-burned,  forms  of  gY]isum  maybeus(Ml  to  a  eertain  extent  with  oil 
paints,  be('ause  they  are  chemically  inactive.  The  partially  dehy- 
drated form  is  not  suitable  for  such  use,  but  can  be  used  with  water. 

CONDinOX  OF  THE  OTFSUM  IKDtTSTRT  IN  1907. 

Notwithstanding  the  curtailment  of  building  operations  during  the 
season  of  1907,  the  trade  in  gypsvun  products  during  the  year  was 
fairly  satisfactory  imtil  late  in  the  autumn.  Pacific  coast  and  Alas- 
kan producers,  with  few  exceptions,  repori^  increased  demands.  The 
gypsum  reaeryes  of  California  are  extensiye,  many  deposits  being  aq 
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yet  worked  only  to  the  extent  required  for  aoocooment,  owing  to  re- 
moteness from  railronds  Some  g^'])  ^iin  is  being  accumulated  inci- 
dental to  develoi)nienl  of  oil  iand^.  Caiii'ornitt  pliister  manufacturers 
are  fortunate  in  ueing  able  to  use  oil  as  a  fuel  in  their  mills.  Tliie  CaU- 
fomiA  product  is  practically  all  disposed  of  witlfain  the  State.  Colo- 
rado firms  report  out  little  change  from  1906  conditions.  One  new 
mill  began  production  in  October,  in  L)wa  one  new  mill  finished  its 
first  year  or  business.  There  is  considfTiihlo  *'ompetition  in  Iowa, 
owing  to  the  concentration  of  the  g\'ptium  industry,  but  the  principal 
producers  are  holding  their  own.  In  Kansas  there  was  an  mcreased 
production,  principally  from  old  producers.  Reports  from  Mch^an 
mdicate  that  the  demand  for  gypsum  products  was  not  quite  so  good 
as  in  19(M> 

There  wa.s  no  production  whatever  reported  from  Montana  during 
19U7.  There  are  two  small  niiiis  in  the  State,  both  of  wiiich  have  in 
former  ^ears  produced  plaster  from  a  very  pure  grade  of  rock  gyi)sum 
mined  m  Carbon  and  Cascade  counties.  The  commercially  produc- 
tive gypsum  deposits  of  Montana  lio  on  f)\o  efistem  base  or  footliills  of 
the  mam  liocky  Mountain  rauL'e."  l  lieie  are  several  }>ed.s  of  «,'^yj)suni, 
ranging  from  a  few  feet  to  as  much  as  50  feet  iu  tliickiiehs.  Some  of 
these  beds,  where  ludeyeloped,  can  be  reached  by  railroad  spturs  less 
than  5  miles  in  length.  In  Nevada  there  was  a  large  increase  m  the 
phuster  business.  One  new  mill  was  built  which  was  just  beginning 
operations  early  in  1908,  and  development  work  in  southern  Nevada 
has  disclosed  a  deposit  of  gvpsum  on  which  a  uiiU  is  expected  to  be 
erected  in  1908*  In  New  Mexico  two  mills  were  in  operation  during 
the  year.  In  New  York  State  two  new  mills  be^an  operations  in  1  {)()7, 
and  two  more  mills  are  reported  buildin^^  early  in  lOns.  The  trade  in 
New  York  and  Ohio  was,  on  the  whole,  better  than  in  1906,  although 
conditions  were  generally  quiet  in  the  late  months  of  the  year. 

The  trade  in  Oklahoma  was  about  normal.  The  autumn  business 
depression  was  felt  there  as  elsewhere.  In  this  State  the  materials 
are  obtained  from  open  quarries  and  fields  rather  than  from  mines. 
The  supply  for  wall  plaster  is  <lrawn  larf^ely  from  gypsite  deposits, 
which  are  not  of  wide  extent  and  are  comparatively  soon  exhausted. 
New  gypsite  deposits  are,  however,  being  discovered,  and  as  mills 
have  to  oe  abandoned  in  one  place  new  ones  are  built  in  others.-  It  is 
also  fli(  <  iistom  to  ship  the  raw  material  from  some  deposits  perhaps  a 
third  of  the  distance  across  tlie  State  for  treatment.  Some  l<'d<;«'s  of 
rock  trvpsum  are  being  quarried,  but  ^rypsite,  so  long  tus  it  busts,  will 
proimbiy  be  regarded  as  preferable  for  wall  plasters  by  practical 
plaster  men  in  Oldahoina.  The  main  reasons  for  this  are  that  gypsite 
costs  lees  to  quarry,  since  it  can  he  taken  up  rapidly  by  means  of 
scrapers  instead  of  requiring  bla.sting  and  breakinfr,  an(f  tluit  tlie  mate- 
rial IS  often  found  to  contam  nearly,  if  nof  exactly,  the  riirht  propor- 
tions of  sihca  and  other  impurities  to  uiaive  a  goo^  waU  plaster  when 
calcined,  and  therefore  does  not  require  the  admixttu^  of  retarders. 

Gypsite  that  is  uuu  ti  illy  impure  or  that  contains  considerable  sur- 
face soil  may  tx'  brought  up  to  the  requisite  standard  by  the  addition 
of  rock  gypsum  in  the  batch. 

G^'psite  dcjxisus  are  eagerly  being  sought  for,  especially  adjacent 
to  railway  routes,  and  if  their  origin  shall  m  many  instances  prove  to 

«  Bo««>  J.  F.,  M OBtMi*  grpnin  difKMita:  Uttm  aaA  Minmta^  8vt«mlMr,  im,  ppu  M-flO. 
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be  sedimentary,  as  suggested  on  page  3,  instead  of  being  occa- 
sioned by  spring;  deposits,  as  has  hprotofore  been  o"onerally  accoptfd, 
then  floposits  of  tliis  sort  may  he  looked  for  under  a  covering;  of  mhI 
in  many  of  the  shallow,  dn^  hollows  among  the  gypsum  huttes  in 
Oklahoma  and  Texas.  Proi.  C.  N.  Ckrald  *  has  TCDtured  the  opinion 
that  not  10  per  cent  of  available  gypflite  deposits  in  Oklahoma  have 
yef  rome  to  hght.  In  tho  same  ]>!iper  he  has  approxitnnted  the 
quantity  of  available  rock  gypsum  m  Oklahoma,  an<l  obtains  tlie 
enormous  total  of  125,800,000,000  tons^much  of  wiiich  is  underground. 
It  is  evident  to  all  who  are  familiar  with  the  field  that  there  are  yast 
reserves  of  rock  gypsum  in  the  Kansos-OklahomarTexas  gvpsum  area. 
Cheap  niinin»i^  in  the  Oklahonui  field  is  offset  in  part  by  the  high  cost 
of  fuel  and  tiie  transportation  of  the  finished  product  tr>  market.  If 
it  is  found  practicable  to  pipe  natural  gas  from  eastern  Oklahoma  to 
the  gypsum  mills  and  to  nmiifih  it  at  a  rate  that  will  enable  it  to  be 
utilized,  manufacturing  conditions  might  be  still  further  improved. 

South  Dakota  producers  report  slightly  better  conditions  during 
the  greater  })art  of  1007.  In  Texas  conditions  were  not  greatly 
changed,  there  being  a  slight  increase  in  sales  for  the  year.  Local 
demands  for  materitu  in  Utah  ran  far  ahead  of  those  in  1906,  but  the 
production  was  not  largely  increased.  In  Yi^rinia,  although  one  new 
plant  began  production,  the  trade  as  a  whole  did  not  show  a  thorougldy 
satisfactory  co!i( I i t  ion .  Wyoming  producers  found  trade  either  about 
the  same  or  slightly  better. 

PBOBUGTION  ANH  DI8F08ITI017. 

The  gypsum  mined  in  the  United  States  in  1907  amounted  to 
1,761,748  short  tons.  The  greater  part  of  tins  output  was  converted 
during  the  year  into  the  vanous  products  already  mentioned,  and  the 
total  value  of  these  gypsum  products,  plus  the  value  of  the  g>^sum 
sold  crude,  was  $4,942,264.  The  production  for  1906  far  exceeded 
that  of  any  previous  yenr,  hut  in  1907  the  gvpsum  mined  increased  in 
quantity  211,103  tons,  or  13.7  per  cent,  ami  tlie  total  value  increased 
$1,104,289,  or  about  28.8  per  cent^  as  compared  with  the  correspond- 
ing figures  for  1906.  These  statistics  indicate  an  excellent  rate  of 
erowtn  in  Uie  industry  notwithstanding  the  handicaps  of  a  season  of 
nnancial  depression.  The  quantities  of  gj^^sum  mined  and  of  manu- 
factured g^^psum  do  not  agree  in  an}  year,  since  the  weights  of  cal- 
cined gyp«um  are  given  after  burning,  and  tdso  because  there  is 
always  some  crude  gypsum  mined'which  is  not  manufactured  in  the 
same  year,  while  some  imported  material  is  ground  and  calcined  in 
this  country. 

<>  Ooald, C.  N.,  Extant  and  imporUuioe of  Oklahonift  gypsum deposlta:  Mitu  8cl.»  J>«oeiiiiber  U,  1906^ 
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The  followin":  tables  show  the  quantity  of  crude  gypsum  mined  in 
the  Ignited  States,  the  marketed  output  by  States  ana  useSi  and  the 
dispositiou  of  the  marketed  product: 

Oudls  inpnan  mMin  Ote  UnUti  8tate$,  1890-1907, 


Short  tons. 

1880   90,  000 

1881   85,000 

1882   100, 000 

1883   90, 000 

1884   W,  000 

1885   90,  405 

1886   95, 250 

1887   96, 000 

1888   110.000 

1889   267, 769 

1890   182;096 

1891   206,126 

1892   266,259 

1893   253,615 


Short  tons. 

1894   239,312 

1S95    265,503 

1S96   2LM,  264 

1897   288,982 

1898   291, 638 

1899   ISG,  235 

1900   694,462 

1901   633, 791 

1!K)2   81(i,  478 

1903   1,041,704 

1904   940,917 

1905   1.043.202 

1906   1,540,566 

1907   1,761,748 


Prodiulion  of  gypaum  in  the  Unittd  Slate*  in  1906  and  VJQl,  by  Stales  and  uaes^  in 

thort  Uma. 


\9or>. 

,  (^olorado,  Mon- 
.1.^,  New  Mexico, 
Hodtll  Dakota,  and 

UUh  

CallfoiBta,  MaYMU,  and 

OragM  

Iowa  

Kan»a«  

Michigan  

N«W  York  

Ohio  and  VincMiiA  

OklahomaMMTeiM.  . 
Wyomlnff  '  :<7,\A1 


Total  

1907. 

Al'i^tji.  Coloriido,  Mon- 
laliii.  Nrvv  .Mexico. 
Scjulh    liakotu.  mid 

ruh  '  

CHliJornl.i,  N»'\  ailii.  and 

Oregon  

Iowa  

Kansas  

Michigan 


©Tit  

VliBlnla.... 
and  Texas. 


Votal. 


SoMMddi. 

fioldonide, 
tfoaiid,ail«ad 
pmmt. 

Sold  ai  4jalolii0d 
plaster. 

Total 
value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

30,830 

•  30,800 

1121,729 

(») 

•  SS,6S8 

$120,344 

8351,078 

ft9,571 
2S4i,S57 

m,m 

■M\,7U> 

ysi,HX> 

247,937 

'  :{T,147 

3,811 
9,8«52 
1K,048 
27,517 
72,668 

7,ri22 
15,414 
lO.KVH 
30,679 
1«1,U4 

2,S9.3 
;{,751 
2,04»> 

:«>,220 
7,S>S 

'15,903 

S10,.TiO 

t.,922 

7\,:m 

14,9.» 
59,680 

42,847 

14t.,526 
1.4,  ;«i 
211%  71 5 
161,218 
70,916 

217,988 
651,l(i2 
224, Mi2 
642,. S59 
573,614 
2.^1,290 
6;)0.219 

2;C.,»70 
573,498 
247,672 
75.'5,878 
749,890 
.«)0,970 
7-2.'i,lW 
(<*) 

24,197 

94,J«99 

179,:i'iO 
CI) 

iy>,999  ^ 

400,546 

62,671 

157,292 

899,581 

3,220,138 

3,837,975 

t— 

90,380 

13,S40 

C3,9S1 

1,221 

72,872 

843,061 

80,879 
251, S74 
155,980 
317,261 
324,507 
202.253 
282,461 

«,144 

20,902 
17,272 
27,211 

101,721 
4,473 
U,07S 

3R,.102 
24,H.T7 

.V.,lvS| 

19(i,4:»> 
9,399 
11,049 

0,181 

1,S02 

3,»') 
1.1,, 'iOO 

5,716 
13,206 

3S,a8S 

4,378 

6,.m 
2;i,9,si 

14,ikS7 
33,aa9 

40,860 

162,965 
96,347 

197,Cfitl 

i4,'i,i.e 

14«j,5^o 
223,254 
30,640 

237,456 

701,2f« 

;C4,X'« 

.%H9,U2 
ta6,779 
813,568 
125,033 

204,040 

730,383 
414,266 
6M,351 
M»,23ft 
669,5a7 
824,617 
125,088 

1.7SI,748 

232,546 

424,227 

46,851 

115,841 

1,125,301 
1 

4,402,196 

4,942,304 

« Includes  Wyoming. 

b  Incliuled  In  Ohio  und  Virginia. 

r  iTtrludoH  also  the  pnxliirtlon  of  Utah  and  a  aiDoU  quantity  of  unground  material  Irom  Ohio. 

<•  Included  with  Ahiska.  <  filorado,  etc.,  | 
*  Flonts  in  Montana  Idle  In  1907. 
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XIKE&AL  BE80TJE0B8. 


Production  o/gypmm  in  the  United  Statu,  1903-1907,  cUuaified  as  to  u»e»* 


Year. 

Sold  erode. 

Sold  erode,  grouodr  M  land 
plMter. 

mihon 

ValiM. 

pike  par 
ton. 

Qnontity 
milion 
tone. 

Yttab. 

Ajerac* 

ton. 

190o  

78,912 
233,646 

187, OOS 
til  ,-2M 
Hi*. ,011 
4(jU,&46 
4M,237 

$1. 19 

i.:>s 

2.46 
1.82 

74,601 

70,1C.7 
40,l'.k. 

48,861 

2154,945 
142,490 
74,280 
157,208 
116,841 

22.08 
ZOS 
1.K5 
2.60 
2L47 

Year. 

Sold  nscalciaed  piaster. 

Total 
▼aloe. 

QuAntity 
in  short 
tons. 

Valoe. 

Average 
price  ptir 
ton. 

742,543 
066,340 

736,708 
809,581 
1,125,301 

$3,5.')O,.T00 
2,6NJ,(i(il 
2,848,900 
3,220,138 
4,402,196 

H77 

ass 

187 
a68 

a  91 

23,792,042 
2,784,SS 
3,009,227 
3,837,976 
4,042,264 

1904  

1206  

1208  

DitpotUion  o/  gyptwn  in  the  United  State*,  1906-7,  by  tuee,  in  ehort  torn. 


1006. 


Quantity. 


Sold  crude: 

For  Portland  oamaot   i(i8,32(i 

Fo  r  plaster  material  '  1 3 ,  8t  >3 

As  land  plaster   tu,  281 

For  other  purpooea   o5,200 

Sold  calcined : 

Fnr  dcntnl  ftlnstPr  

As  iilustor  o(  Paris,  wall plMMr,«te  '  880,538 

To  glass  factories   ( 

ForPortlaiidoBmmtaiidoUMrpaipoaM  ^  i9,oa 

Total  {  1,140,261 


Value. 


1400, GCO 
39,458 
156.052 
21,058 

(«•) 
3,142,008 

ly 

.040 


1907. 
Quantity. 


Vahw. 


2,827,076 


104,635 
3ti,  ()lil 
4li,,S;,l 
'»  1 ,  aH) 

11,  M8 
l,0«iO.  107 
5,785 
47,701 


2355,750 

ll.s.sil 
i,s.««o 

24,394 
4,211,821 
17,164 
148,817 


1,404,606  I  4,042,264 


a  Including  paint  material.        b  Included  in  "  For  I'ortluud  ct>nii'ut  uiid  other  purposes." 

IMPORTS. 

The  following  table  shows  the  imports  for  consumption  of  gyp- 
sum into  the  United  States  from  1903  to  1907,  inclusiye: 

(Jypsam  imported  and  entered  for  eoneumption  in  the  United  mates,  1903-1907,  in  short 

umt. 


Yaar. 

Oroand  or  oaloltwd. 

Ungraund. 

Vahie  of 
nianufao- 

tured 
plaster  of 

Paila. 

Total 

Quantity. 

Vshio. 

t^u&ntity. 

Value. 

raltM. 

1904  

1905  

3,52«> 
3,278 
3,880 
3,587 
1,979 

122,784 

11,270 
20, 

22.821 
12,826 

3R5,958 
2D1.23.S 

436,999 
463, 9U 

$:W1,379 
321,306 
402,328 
464,725 
486,206 

$64,434 
23,819 
22,948 
21,183 
26,022 

2378,807 
356.401 
446, 162 
606,720 

flYPsaii. 
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WORU>*S  PRODUCTION. 


The  following  table  gives  the  world's  production  of  gypsum  from 
1902  to  1906,  inclusive: 

World't  production  of  gypmm,  1902-1906^  in  short  toru. 


Year. 


1902. 
UXB. 
MM. 


Quantity.  V'»}ue. 


1,975,513 
1,  TBS,  US 

1.414. 806 

i,6iT,«a 


I 


$3,318,070 
3,134,801 
2,(U«,483 

^4SS,616 


UnttadSUtM. 

Value. 


Quantity 


810,478 
1,041,704 
MO.  917 

1,043.  an 

l,SI0,l!85 


Quantity,  j  Value 


12,089.341 
8,  TBS,  MS 
2,784,326 
3,030,227 

3,S37,975 


332,045 
314, 4» 
340,761 
435,780 

417,  res 


1350,277 
388.480 
372,  tM 
661,513 
501. 8» 


Omt  Britain,    t  Oannan  Empin. 


Qaaatlty.  Valas.  iQnutlty. 


2.M. 

28tt,lfl9 
30.080 


:W.30l 
■VA,  138 
400,717 
362,  »1 


34.944 
S4,0M 
26,006 


Vahia. 


Algeria. 


Quantity.  Valua. 


Cypnu. 


Quantity  Vahia. 


$12,732 
19,146 
17.307 


a  (',,  889 

:n,9»i7 

3.1.9.  1 
38,207 
30.300 


$.^2,2.^1 

'<o.^>i7  I 
08,430  ;. 
86,446  1. 


7.S74 
11, Wl 
13,440 


$17,443 
28,780 
31.721 


« Includes  IHinia. 


KBCSNT  UTEBATUBE. 

Owing  to  the  necessariljr  brief  treatment  of  the  topics  comprised 
in  this  chapter  the  following  references  are  given  to  reports  from 
which  may  no  obtained  local  detaUs  concerning  the  gypsum  deposits 

mrntioned  herein: 

Adams,  George  I.,  and  oUien.  Qypeum  depodta  oi  the  United  States:  Bull. 
U.  S.  G«ol.  Survey  No.  223,  1904.B 

Bartlett,  ('.  O.  The  manufacture  of  ploater  of  Fkria:  Eng.  and  Min.  Jour.,  vol. 
82.  No.  23,  Decenlbe^8,  1906,  pp.  1063-iOM. 

Bcti.,  J.  Macintosh.  Eloononiic  reooiucea  of  Ifooae  River  Basin,  Ontario:  Ontario 
Bur.  MincH  Tl€pt.  for  1904,  pf.  1,  l'K)4,  pp.  134-197. 

Bell,  Kobbrt.  Gypeum  depisila  ea«t  of  I^kc  Maiui()l>a:  Summary  Kept,  on 
operatkma  of  Geol.  Survey  Ganada,  for  1902,  1903,  pp.  ISK  A  190  A. 

Dover,  Jacques.  Phastpr  miniiifr  and  preparation  in  the  vicinity  of  Baria,  Fhmce: 
Eng.  Mag.,  March,  1906^p.  850-569. 

Bbady,  Frank  w.  The  white  sands  of  New  Mexico:  Mines  and  Minerals,  vol.  25, 

1005,  pp.  5?9  5r!0. 

BuBCHAHu,  E.  P.  Gypeum  and  gvi>rtuiu  pr<Hlu(  is.  Aliurml  Ileaiiurt  es  U.  »S.  for 
1906,  U.  S.  Geol  Survey,  1907,  pp.  10G9-1078. 

BuRNfl,  David  T1>e  (lypBiim  of  the  Eden  Valley  (England):  Trans.  Inst.  Min. 
Eng.,  vol.  25,  190:j,  pp.  4itM34. 

DiEHL,  O.  (\    Gypsum:  Mich.  Miner,  vol.  6.  No.  6.  19(H,  pp.  21-24. 

EcKiL,  E.  C.  Oements.  limes,  and  plasters:  John  Wiley  4k  Sons,  1905,  pt.  1,  pp. 
14-87. 

  GypMini  uikI  trvpsum  products:  Mineral  Resources  U.  S.  for  1906,  TJ.  S. 

Geol.  Survey,  1906,  pp.  1105-1  U5.ct 

Gould,  Chaklbs  N.  Geology  and  water  resources  of  Oklahoma:  Water-Sup.  Paper 
No,  148,  U.  S.  G«.l  5^iirv«'y.  ll»b:). 

 Geology  and  water  roaourcea  of  eaBtcru  jwrtion  of  Panhandle  of  Texas: 

Water-Sup.  Paper  No.  164,  U.  S.  Geol.  Survey,  1906.<» 

  Ge<ii      aiul  water  re^iurcew  of  woHtern  {K>rtion  of  Rmhandle  of  Texas: 

Water-Sup.  Paper  .No.  191.  I'.  S.  Gool.  Survey,  1907.a 

  Extent  and  importance  of  Oklahoma  gv  peum  doporits:  Mining  Science, 

vol.  m.  De<  pmber  12,  1907,  pp.  542        an.!  Ti<>- nnT  .  r  10.  IWT.  pp.  583-5B4. 

GaiMaLEY,  G.  P.  The  gyjwum  ol  Michigan  and  liie  piaster  induatry:  Mich.  Geol. 
Survey,  vol.  9,  pt.  2, 1904. 
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lONEBAL  BSSOUBOES. 


Grdcslet,  G.  p.,  and  Bailey,  E.  H.  S.   Gyx)siim  and  gypeum  oemont  plaotets: 

Univ.  Geol.  Survey  of  Kansas,  vol.  5,  1899,  178  pp. 

Metcalfe,  A.  T.  The  gypeum  depoeite  of  Nottingliamihive  and  Derbyahixe,  Eng- 
land: Trans.  Imi.  Min.  Eng.,  vol.  12,  1896,  pp.  107-114. 

Pabsons,  Arthub  L.  Notes  on  the  gypsum  deposits  of  Now  York:  tHfty-eeventh 
Ann.  Rept.  Now  Y(jrk  State  Mua.,  vol.  1,  L1K)5,  pn.  .S!)-157. 

RicuA&DaoK,  G.  B.  Salt,  gypsum,  and  petroleum  in  Tiau»>Pecoe  Texas:  Bull. 
U.  8.  Geol,  Survey  No.  260,  im,  pp.  57»-^.a 

Rows,  Jesbk  p.    Moiitaiui  gyi>8um  depoeit^s:  Am  '  i.xil..  vol        T)05,  pp.  104-11:). 


No.  315,  1907,  pp.  260-266. 

SiEBBNTUAii,  C.  £.  GypBum  deposits  of  Uie  Laramie  district,  Wyoming:  Bull. 
U.  S.  Geol.  Survey  No.  285,  1906,  pp.  401-403.a 

  GypsuTn  <!op<Mits  oi  iho  iTncompahgie  region,  Col(»ado:  Bull.  U.  S.  Geol. 

Survey  No.  285,  1906/pp.  404^05.o 

Trum  d  vhh,  LoTAL  W.  GementpUMterinduftry  in  Wyoming:  Mining  World,  March 
23,  1907,  p.  aS7. 

Wilder,  Fua>ck  A.  Uoulugy  of  Webster  County,  Iowa  (gypsuru  doixitiitaK  luwa 
Geol.  Survey,  vol.  12,  1902,  pp.  lSa-167. 

Wright,  0.  W.  Nonrnctalhc  nuoMial  reeouroeaof  aoutheastem  Alaska:  Bull.  U.  S. 
Geol.  Survey  No.  314,  pp.  70^50. 

Wtnne,  T.  Trafford.  Gypsum  and  its  occurrence  in  the  Dove  Valley  (England): 
Trans.  Inst.  Kin.  £ng.»  voL  32, 1906,  pp.  171-192. 


<>  Oiitof  r<t(K'lc.  hilt  usually  acceosiblo  in  the  llbmrii^  of  rtties,  t(x<huU-ul  (K-hooU,  iiml  universities 
audfor  sale  by  ttic  Supermtauieal  o(  Docuioeots,  Gov<;rnmi>nt  Printing  OiUou,  VVaatiiitglon,  D.  0. 


Skalbr,  M.  K. 
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PHOSPHATE  KOCK 


By  F.  B.  Van  Horn. 


lNTlU>l>LCTION. 

Phosphate  miiung  be^an  in  tlio  I'nited  States  in  1S()8  in  South 
Carolina,  with  a  pnxluction  of  12,262  tons  of  crude  rock.  The  exist- 
ence uf  tlic  ro<'k  na<l  been  known  since  1H37,  but  the  possibiHties  of 
its  cuminennal  use  were  not  recognized  until  1859.  According  to 
Otto  A.  Moses:^ 

In  IS59  FtofeoBor  Shepwrd  and  Col.  L.  M.  Hatch  aunested  tiie  utilization  of  pboa- 

phatic  marls  in  the  manufartnro  of  n.nniifr(  iul  ft  rtiu/crs,  uiul  started  a  fiu  tory  at' 
or  near  Charh«ton,  which  wa«,  howovt-r,  aoou  abuiiUoiicci.  Komaiso  of  their  com- 
post heap  vrervs  utilized  by  neighboring  farmera  with  good  effect  long  tStef  the  war. 

At  tlx-  (  Idw  (if  the  war  Dr.  N.  A.  Pratt,  fortn<  rly  l  onntH-ted  with  th('  niter  buroau 
of  the  i  (mfi«di'racy,  visited  Charlcf-toii,  with  the  object  of  starting  sulphuric  acid 
chambers.  Alxnit  this  time  Dr.  St.  Julien  Ravonel.  of  ('harleston,  who  had  mined 
marl  ext(?n/«ivf'ly  at  Stntvr\'?<  Lundiiiii:,  on  fonpt-r  River,  for  the  mamifacturo  nf 
cements,  n"ti(.»*<i  the  ncxiul**,  aiuilyz,tHi  stmie  ot  them,  and  fuuaJ  them  u>  contain 
much  ph<  s(jliate  of  lime.  He  became  engaged  soon  after  in  th<^  manufacture  of 
commf'rcial  fertilizf-n*  fn^m  fnn-ign  phoephaic  nx  ks.  Tln  n  followed  the  disnovcry 
(in  August.  1867)  whit  h  ha.s  been  of  such  vital  imjMjrtaiHe  to  apiculture  and  the 
moapenty  of  South  Carolina.  Pratt  and  Holmes  (Charleston  Mining  Company), 
Kavenel  and  Dukes  (Wando  ComfWUttv),  then  located  territory.  The  value  of  the 
deposits  became  known;  other  avaiUole  beds  were  discovered,  and  raanv  persons 
and  considerable  capital  were  8tH»n  enii^loyi  d  in  (b  vf'lupiii)^'  tin-  lu  w  itiilustry  by 
raining  the  crude  rock  and  exporting  or  manufacturing  it  on  the  spot  into  superphos- 
phates.  Later  on,  the  beds  of  many  navigable  atrcama  were  found  to  be  largely 
paved  with  the  valuable  aubatance. 

Until  1888  South  Carolina  enjoyed  a  monopoly  of  the  phosphate 
industry  of  the  United  States.  Tn  that  year  Florida  came  forward 
as  a  phosphfife  State,  with  a  product  inn  of  3,000  long  tons.  In 
1904  the  production  surpasseU  that  of  South  Carolina,  and  Florida 
has  maintained  its  lead  up  to  the  present  time. 

In  1892  phosphate  was  discovered  in  Tennessee,  and  two  yean 
later  the  production  from  that  State  was  19,188  long  tons.  In  1809 
Tennessee  went  ahead  of  South  Carolina,  the  production  from  the 
latter  State  having  de<^reased  steadily  since  1894. 

North  Carolina,  Alabama,  and  Pennsylvania  have  produced  phos- 
phate rock,  but  never  on  a  large  scale*  In  1900  ArKansas  entered 
the  field  as  a  phosphate  prodiioer,  but  thus  far  the  output  has  not 
been  large.  Recently  large  bodies  of  pliosj^)liate  rock  have  been  dis- 
covered in  Idaiio,  Wyoming,  and  Utah.    1' .  B.  Weeks  ^  of  this  Sur- 

aMIneral  Resoun-es  U.  S.  tor         V.  S.  OpoI.  Stir^  v  l^v',.  j,.  'il'. 

ftAdvftQce  chapter  Irom  BuUctla  No.  'MU,  Contrtbutloas  li»  EcoDonilc  CJeology,  1907,  pi.  1;  U.  S.  Qeol. 
Burvvj,  190H. 
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Tey  hafi  published  a  short  article  concemmg  these  beds  in  which  h» 

says: 

This  field  cmbrucos  tht>  lar^^ost  area  of  known  phosphate  beds  in  the  world,  and  at 
some  future  time  it  will  duubtless  furnish  a  large  part  of  the  world's  production  of 
commercial  fertilizer.  The  developmi'ni  of  intonyive  farming  the  result  ct  the 
redanuktton  of  arid  Jiuidfl  in  the  West  will  afiord  aa  increaaiiig  home  market. 


riioDuenoN. 


The  year  1907  showed  a  considerable  advaiiqe  in  production  of 

phosphate  rock  over  as  w  ell  as  a  substantial  gam  in  vmIuo  of 

the  product.  In  Florida  i\w  dry  weather  favored  the  hard  rock 
mining;  iii  South  Carolina  labor  conditions  were  better  than  m  1906, 
and  in  Tennessee  a  large  number  of  new  companies  contributed  to 
the  increase  in  production,  although  the  shortage  of  cars,  and,  toward 
the  latter  part  of  the  yonr,  the  financial  disturbance,  prevented  what 
probably  would  have  been  ?hi  exceedingly  large  increase.  Through- 
out the  country  the  demand  lor  the  roclt  was  much  greater  than  in 
previous  years  and  this  heavy  demand  was  a  large  factor  in  causing 
tlie  higher  prices. 

The  following  table  shows  the  production  of  phosphate  rock  in 
the  United  States  in  1906  and  1907: 

Produetim  t^phosfhaU  rock  in  the  United  Stale*,  1906-7 ^  hated  cn  (he  ^uantUy  merheted. 


VJ07 


Stat*. 


Florid  ft : 

IlanI  n>.  k-. .. 
Land  pebble. 
River  p9bbl0. 


Total  


South  CuroUna: 
Laud  rouk . . 
RiTwrock. 


Total. 


Temnesaw: 

Brown  rock. 
Bliia  rock.. . 
Whit«rock. 


Total. 
Otbar  Statw. 


Qiwatiiy  1  v«iiiii. 
|(loagtoiu). 

prke  1^ 
ton. 

Quantity 
(lone  tow.) 

priw  per 
ton. 

5n7,.v.is 
1  41.403 

S:}.440.27tl 
ll(>,  10() 



3.00 
2.  Si) 

044j.l5fi 
»)75,024 
34i,lHj 

64, 005.375 
2,370.21)1 
13»'.,  121 

16.20 

S.52 
3. 70 

1.3(M..K\i 

.'>,.'>S'>..57S 

4.28 

1.357,. '165 

6.577.757 

4.85 

:       190,  m 

\  3S,«S 

711.447 
106,681 

a.  74 
8.16 

228,354 

883, S€5 

;i.  87» 
8.86 

S23,67fi 

817,008 

S.06 

257.221 

080.967 

181 

510,705 
35, 660 

i,ms 

2,027,917 
114,007 
5,u77 

3.117 
3.W 

«M.5d4 
38,0^ 

b.m 

2.SS0.ft04 
142. 3«> 

4.86 

3.G5 

i.m 

647, e77 

2,147,001 

8.02 

088,012 

3.047,836 

4.77 

05,100 

28,800 

5.65 

» 12. 146 

47,088  {  3.88 

2,080,967 

8,670,437 

4.12 

2,266,343 

10.663,558 

4.70 

o  iududw  Arkansaa  and  I<lalH>. 


6  Includes  Arkanaaa,  Idaho,  Utah,  and  Wyomtog. 


From  this  table  it  will  be  seen  that  the  increase  in  production  for 
1907  over  190G  was  184,386  long  tons,  and  th©  increase  in  value  of 

pro(hict  was  §2,074,121  The  average  price  per  ton  was  58  cents 
more  in  1007  tlian  i!i  1 !»()()-  an  increase  of  14  per  cent. 

The  li^ures  shown  in  tlie  foregoing  table  are  btused  on  the  marketed 
production.  The  actual  quantity  of  phosphate  rock  mined  in  Florida 
tor  the  year  1907  was  1,386,578  long  tons;  in  South  Carolina  it  was 
262, 198  long  tons,  and  in  Tennessee  707,710  long  tons — ^a  total  of 
2,;^o6,48t>  tons. 
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The  ii^uautity  auii  value  of  phosphate  rock  ixiarkeUxl  in  the  Uuited 
States  amoe  1880  hare  been  as  follows: 


MvrkiUd  produfCtion  {long  torn)  of  photphate  rock  in  ike  UnUed  States,  JSSU-I907. 


Year. 


im 

1882 
1883 
1884 
1888 

IS 

1888 

1S90 


Ymt. 


Quantity. 


211,377  tl.I-'^AJ!  1«»4    996,  JWJ 

2ef..734  l}«y.i  |  l.OSS.Wl 

332,^77  1.992. 4«i2   ,   930, 77^ 

378,380  2.27(1  2<«>  1W7  |  1,03W.345 

431,779  2  i:4  7^4  1*18  '  1.308,885 

437,M56  2.M0.UO4  IHWI   1.. 115. 702 

'.19  l.«72.y3G  l<»ai.   ....i  1.4;>1,j:6 

VV«i  l.83t».8l8  1901   723 

4»S  2,018.552  1U02   l,4t<0,314 

j:^,2i^  2.937.770  VJtKi    l,581,57fi 

510,  a,2i;{,7«.«.5  1W^  ■  l.S74.42S 

587, f*K  3,«K>l.l.'iO  li<a5   1,947. 1'.)0 

t»l,57l  3.2i«>.227  MM,.  I  2,OH0.1«7 

941,308,  4,130,070  ia07  '  2,205,343 


Value. 


13,479.54? 

3.  fi06,G»4 
2.8113,372 

2.67.1,202 
.1.  4.>;i  460 
5.U>4,(J7ft 
5.36'.<,24>i 

5,3i(j.4ya 

4,  (103,444 
5,319,294 
6.580.875 
0, 703, 403 
S.ST"*,  4;J7 

10,053,558 


PRODUCTION  BY  STATES. 


FLORIDA. 

Tho  pro(hu'lion  from  Florida  was  great  or  in  1907  tlian  in  any  prc^ 
viousyear  in  itsplio.sphatelu.siory.  The  output  for  lUU?  was  1 ,357,365 
tons,  valued  at  $6,5*7,757.  As  compared  vnth  1906^  when  the  pro- 
duction was  1,304,505  tons,  valued  at  $5,5s5,.'>7S,  this  represents  an 
increase  of  52,860  tons,  or  over  A  ])ov  cont.  Tho  output  of  hard  rock 
increased  58. .558  tons;  that  of  lla*  laiui  pebble  decreased  VJO  1  ons :  and 
that  of  tlic  river  pebbU*  dccroased  5,278  tons.  The  total  values  of  all 
three  kiiuls  .showed  a  substantial  increase.    The  price  of  hard  rock 


59.9  per  cent  of  t  he  entire  production  of  tlie  United  States. 

The  loUowing  table  shows  the  total  tonnage  and  value  of  phosphate 
rock  marketed  m  Florida  since  the  beginning  of  the  industiy  in  1888: 

(JtUput  oj  pftoMpiuUc  rock  in  HoruUi,  bmrd  on  markrlai  product,  IUU7 ,  in  long  tons. 


Quantity. 

Value. 

Year. 

Quantity. 

ValiM. 

3.000 
4.100 
46,501 
112,482 
287,343 
438.801 
527,063 
568,001 
495,199 
552,  .142 
tj00,8<M 

821, «»o 

28,000  , 
338,100 
703.013 
1,418,418 
1,979,066 
1.008,818 
2,112.002 
1.547.351 
1,493,515 
1,M7,7«« 

726.420 
706,243 
7S1,990 
786.430 
800,336 
1, on,  951 
1,194.106 
1,304,606 
1,357.366 

82.804.061 
2,983,312 
3,159,473 
2.584.  W 
2.986,824 
.1,974,304 
4,251,846 
5,586,878 
8,677,757 

1901  

1902  

1004  

1906  

T<4h1  

12,396,731 

48,043,407 
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The  quantitjr  and  value  of  each  ^?rade  or  variety  of  phosph*te 
rork  produced  in  Florida  from  1903  to  1907,  inclusive,  based  upon 
reports  of  marketed  material,  is  shown  in  the  following  table: 


PhofphaU  rorft  marJttUd  in  Fhrida,  J90i-i907,  da$tijied  by  grades,  in  long  Um, 


Vnar. 

Hard  rock. 

Laad  pebble. 

Blv«r  pebble. 

ToteL 

Quantity.  Value. 

Qtumtity. 

Value. 

Quantity. 

Value. 

Quantity.  Value. 

IflOB  

1901.  

jm  

1M7  

412,876 
i53l,087 
577,672 
687,688 
646,166 

81,088,248 
2,672,184 
2,993,733 
8,440,276 
4,066^876 

300,882 
460,834 
688,887 
«7«,444 
e7S.<B4 

8885,425 
1,108,908 
1,046,118 
2,020,202 
2,87^261 

66,878 
81,090 
87,847 
41,403 
88,185 

8113,156 
199.127 
213,000 
118^100 
186^121 

800,888 

1.072,961 
1,194,106 
1,804,605 
1,867,805 

B,  986,811 
3,074,804 
4,281,845 

0» 677,717 

Nearly  ail  of  the  Florida  hard  rock  is  exported.  The  shij^ments 
of  Flonda  hM*d-rock  phosphates  from  1002  to  1907,  incluaiTe,  as 
reported  by  Messrs.  Auchindoss  Brothers,  have  been  as  follows: 

ShipmmU  o/  Florida  iutrd-rock  phosphate,  1902-1907,  in  Umg  torn. 

1902   492,610  ;    686,491 

1903   467,872  ,  1906   565,953 

1904   494,044  1  1907   697,963 

These  slii])inoiits  havi  ^  iie  to  Gennany,  Ilolland,  England,  Bel- 
gium, Norway  and  Sweden,  and  Austria. 

SOUTH  CABOUNA. 

Thoro  wa.=i  a  ponsidcrahio  mrrpa«ie  in  the  product  i(in  of  South 
Carolina  phosphate  rock  during  tho  yv&r.  Since  lH9;i  [\w  production 
has  been  steadily  decreasing,  except  in  1898  and  H)04,  during  which 
years  there  was  a  small  increase.  In  1907  the  production  was 
257,221  tons,  valued  at  $980,867,  as  compared  with  223,075  tons, 
valued  at  $817,068,  in  1906— an  increase  of  33,546  tons,  or  about  16 
per  cent.  The  production  of  land  rock  increased  38,174  tons,  while 
that  of  river  rock  decreased  4,(j2S  tons.  The  j)rice  of  land  rock 
W'as  $3.87  in  1907,  a8  compared  with  So. 74  iii  lOOti;  that  of  river 
rock  was  $3.36  in  1907,  as  compared  with  $3.15  in  1906.  The 
averajxe  price  of  South  Carolina  rock  in  1907  w-a*?  $3.81,  against 
$3.65  in  1906,  a  rrain  of  4.1  per  cent.  South  Carolina  fumisbed  11.4 
per  cent  of  tho  entire  United  States  production  in  1907. 
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The  following  table  shows  the  total  tonnage  and  value  of  phosphate 
r<)<  k  marketed  in  South  Carolina  since  1867.  Values  are  estimftted 
for  the  years  1867  to  1880  i|t  $5  per  ton. 

Froduedon  <^  marheUd  photphaU  rock  in  SotUh  Carolina,  1867-J907,  in  long  lorn. 


Way  31- 

im;7  

IWts.  



IKTii  



1S72  

isrj  



isrr.  

1ST«..  

IKTT  

1S7S  



...... 



KM'.  

1  SJv?  

ISM.  

]  

1*%K.^  

iJjJStJ  -  - 

U87  


7n.  1113 
HP.i. 

7'ii 

2 ill  ii-.-j 
I'll. 


7,i4 


:i7^, 

■Wi,77'j 

1*77 


ValoiL 


i.'.txi.r.'f 

l.'.i'.C',  4<>2 
.'  ,  .'7<),  -Nl 
2,374,  7^^ 


ia»  

Ks:)  

I. VI J  , 

l.S-JI  ,   

IS'.C  

I   ,  „ . , 


I  SIM  

K'.'i  

l.SiWi  

l.S*>7  

1  V.(S  , . 



l'.«XI  

I'.Dl  

I'.ir."  

l'«j:t...,. 

1  ■.«)■}  

i^"<''i  .... 

v.*i< .  ^ . .  - 

l'.*17  


Tut:i.l  


QoMittty. 


47:,,  .Vji'i 

4:n,'»7'. 
Mr:.  4»':j 


17;( 

:iiv-, 
'.•>,  :>+.i 

■J7(i, 

■-'70,  /jr. 

■J.". 7,  L'JI 


:i:iS, 

.\\:\ 


uis.  :i."c' 
.s7.'j.*wr> 

.•'•IN,  l.'iS 

.  '".7.  7(M 
i:i7,OI4 
.  74:,.  .•,7(, 

.  Iii7,  -'7'J 

,  il7,S, 

ml . 


■:^iy 
"i7l) 

72:) 


s(,l..il7 
vTv,  I  'i'j 
'-I7,(HW 


These  are  corrected  figures  and  show  a  total  production  of  1 1,012,959 

tons,  with  n  tot>d  vnhio  of  $53,221,272. 

Tiie  following  taJ)le  fjive.s  the  quantity  and  vahie  of  each  variety  of 
phosphate  rock  marketed  in  South  Carolina  from  1903  to  1907, 
inclusive: 


PhotphaU  rock  markeUd  in  South  CartUina,  1303-1907^  dtutified  by  gradUt  in  long  ton$. 

\       Landittck.       |       River  rock.      I  Total. 


Ymr, 

Quantity. 

Value. 

Quantity. 

Quant  jly. 

Value. 

1UU3 

•233.540 

26,000 

llW.W 

,'>40 

S7K3,803 

1904. 

•iV*.  ><Xi 

<i*K  117 

12,000 

31. -.ti*) 

..•711.  M  Mi 

NH1..117 

Si*.  (;7»> 

774, 447 

3.'>,549 

mi.  7  j-j 

H7H.  1«» 

711.447 

33,49A 

lOj.i.'.M 

_^':.^,'•75 

sl7,(Vi8 

1907  

22H,354 

883,906 

28»(W7 

9^902 

267,221 

TENNESSEE. 


The  3'ear  ilK)7  showed  a  larger  production  of  phosphate  rock  in 
Tennessee  than  ever  before.  The  total  output  was  638,612  tons, 
valued  at  $3,047,836.   This  is  a  gain  of  90,935  tons  in  quantity  and 

of  SSDO.s  1,",  in  value  over  1906,  wlien  the  production  was  547,677  tons, 
vahied  at  147,991.  This  ro[)r('son(s  a  fi^ain  of  16.6  per  cpiit  in  pro- 
duction, notwithstaiidiiig  a  severe  car  shortu<^c  from  August  to  Octo- 
ber. The  value  of  white  rock  in  1907  as  compared  with  1906  increased 
from  $3.90  to  $4.89;  of  blue  rock  from  $3.22  to  $3.65  and  of  brown 
rock  from  $3.97  to  $4.85.  The  average  price  per  ton  of  aU  phosphate 
roek  inrreasof!  fnmi  92  to  $4.77,  a  gam  of  21.6  per  cent.  In  19(I7 
Tennessee  furnished  28.2  per  cent  of  the  entire  production  of  the 
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United  States.  Tlie  brown  rack  constituted  in  1907  oyer  93  per  cent 
of  the  total  Tennessee  output. 

The  total  tonnasre  and  value  of  phosphate  rock  marketed  in  Ten- 
nessee since  the  begiimmg  of  production  in  1894  are  shown  in  the 
following  table: 

JProdueUan  tif  xMakU/eA  pAotpAote  rodb  in  TVniMMw,  J894-i907,  m  kmg  (oiw. 


Ymt. 


Qnantltr. 


1^                               .  19,188 

1885   38,515 

1806   20,157 

1887  1  128,723 

18U  I  308,107 

18W  i  484  109 

IMO  !  «4,«1 

1901  1  400,(153 


V«llM. 


SC7, 158  I 
82,1(30 
57,370 

103,115 

1,177.100 
1,328,707 
1,102,090 


ifloa  

1903  

1904  

1905  

1906  

1907  

Total 


390,799 
460,530 
530,571 
483,859 
547,677 

81,206,647 
l,543,6e7 
1,745,054 

i,ra3.380 
2,147,091 
8,Of7,aQ 

15,«),6M 

The  following  table  shows  the  tonnage  and  value  of  each  grade  of 
Tennessee  phosphate  marketed  from  1905  to  1907,  inclusive: 

Photf^aU  rod  marteUd  In  ZVniuMee,  1906-1907 1  eUmified  by  grades,  in  lotuj  umt. 


1903  

1900  

Bfown  look* 

Bliwrooik. 
Qaaittlt7.|  Value. 

wiuiaraek. 

Total. 

Qmotlty. 

VflllM. 

QnauUty. 

Value. 

Qoafttlty.  Value. 

4:«,139 
610,70S 
304,504 

»l,509,74S 
2,027,917 
2,880,904 

44,031 
36,«fl0 
38,993 

$121,486 
U4,fl«7 
142,382 

689 
1,308 
5,023 

$2,155 
5,077 
24,330 

482,859 
547,077 
338,012 

$1,633,389 
3,147,901 
3,047,330 

Auchincloss  Brothers  give  the  shipments  of  Tennessee  phosphate 
ro('k  by  water  from  Pensacola,  Noitolk,  and  Newport  News,  from 
1903  to  1907,  as  follows: 

^Mpmmft     TeoMUU  phosphaU  roci,  19&S-1907,  from  Peiuaeoia,  Norfolk,  and  Nm- 

poH  Newit  in  long  torn. 


im  111,916 

1904   122,964 

1906   99,  925 


1906. 
1907. 


98^846 
95»689 


Practically  all  of  these  shipments  have  gone  to  foreign  ports. 


UXil£B  STATES, 


No  production  of  phosphate  has  been  reported  from  North  Caro- 
lina since  1903,  nor  from  Pennsylvania  since  1904.  Arkansas  showed 
a  considerable  increase  over  1906.  although  the  outjmt  is  still  small. 
Idaho  showed  a  slight  dofrease.  and  T^f  ah  entered  the  list  for  the  first 
time.    The  last  two  Stalejs  will  probably  soon  show  increased  activity. 
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The  following  table  shows  the  imports  of  fertilizers  of  all  kinds  into 
the  United  States  for  the  yeais  1903-1907,  mclusiTe: 

FertSHMen  imported  and  entend  /or  eomumpUan  in  the  DhUed  StaUi,  190S-1907,  in  long 

tone. 


YMr. 

OOMOi. 

nwiitf  lid  fcrialf. 

Apatite,  bone  (lust, 
cnide  phosphates, 
and    other  »ub- 
•tanoes  used  only 
for  auum. 

QiunUty. 

Value. 

QoAOtity.'  Valae. 

Quantity.  1  ValtM^ 

31.065 
37,137 
37,104 

063,133 
406,702 
370,087 
323^  7M 

158,313  '  1778,758 
218,057  1,050,062 
351,053  1,850,622 
314,843,  1,700^088 

340,043 

343. 130 
107,115 
311,374 

m,m 

32,331,575 
3;  456, 618 
8,460,835 
I^M8,4»1 

Total 


S3,2S7,40S 
4,004,403 
4.681,124 
,712,186 


WORIiD'8  PUODUCTION. 


The  world's  production  of  phosphate  rock  for  the  years  1904  to 
1906|  inciusiYe,  is  given  in  the  following  table: 

WorUTM  production  <4  photphaU  rock,  1904^1906,  by  countries,  in  metric  tone. 


Comtijr. 


AliMfa  

Araba  (Dateb  WeM  Indiea) . . 
Belgium  


(8tialU8««- 


dies).....  

Spain  

Sweden  

Tunis  

iMtMl  Klnadom 


1904. 

1905. 

IMI. 

QpNBtttj. 

Value. 

Quantity. 

Vtlm. 

QoMimy. 

Valna. 

343,317 
23.128 
202,480 
8B 

81,335, 104 

(0) 

252.263 
4,500 

23,;«»7 
103,306 
1,179 

11,235, 126 

(a) 

332,292 
8,435 

333,531 
26,138 
152,140 
880 

2H2,br2 
5,000 

73,905 
483,521 
1,406 

(») 

19,564 

90,519 
470,730 
3,833 

2,093^118 
»»7B8 

03, 010 
409,408 
2.483 

1,873,000 
48,884 

1,739 

3,929 
466,197 
M 

10,408 
10,136 
6,270 
1,568,166 
423 

1,370 

7,296 

1,300 

7.M8 

521,731 

1,812,408 

706,000 

3,304,400 

1,904,418 

6,580,875 

1.978.345 

6.753.408 

3.114,308 

8,870,4V 

«  Value  not  reported. 
B  1907,  n  2- 


tt  Statlatioa  not  yet  availalato. 
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SALT  AND  BllOMlNE. 


By  W.  C.  Phalbn. 


SALT. 

PRODUCTION. 


In  1907  the  quantity  of  salt  produced  in  the  United  States  was 

20  704.128  barrels  of  2S0  pounds,  valu.d  at  .$7,439,551;  in  1906  the 
productiou  reported  was  2S. 172, 380  harrels,  valued  at  $6,058,350 — 
an  increased  output  for  lli07  of  1jo31,74lS  barrels  in  quauutv  aud  of 
$781^201  in  value. 

These  quantities  expressed  on  a  tonnai^e  basis  represent  an  output 
of  3,944,133  short  tons  in  1906,  and  of  4,1-)S,578  short  tons  in  1907, 
an  increase  during:  1907  of  214,445  short  tons. 

In  Il>06  the  average  net  value  was  23.634  cents  per  barrel,  or 
$1.09  per  short  ton;  in  1907  the  average  net  value  was  25.0M  cents 
per  htfrel,  or  $1.79  per  short  ton,  an  increase  for  1907  of  1.412  cents 
per  barrel,  or  10  cents  per  ton. 

Tlie  following  table  snows  the  uuanlit y  and  value  of  salt  reported 
as  produced  in  the  United  States  from  1893  to  1907: 


1893..  barrel* 

18a4....1o.. 
189o.....lo.. 

1896  (Jo.. 

1897.... do., 
1898. . . .do. . 
1^''^'- ,  ..do.. 
1900.... do.. 


FraduiOion  and  value  q§      in  (Ae  l/ntted  ^tatet,  1393^1907, 

11,  H<j7,  L'os  14, 154,<i08  I  1901..hanvls..    20,566,661  $6,<il7,449 

1 2,  968,  417  4,  7.'t9,  285  '  1902 . . . .  do . .  .    L»3,  849,  231  5,  GG8,  036 

13,669,649     4,423,084  i  1903  do           18,  %8,()89  5,286,988 

13,850,726  4,040.  s;i!)  I  1904.... do....    22,030,002  0,021,222 

15,  973,  202  4,  920, 020  '  1905 ....  do ... .    25, 966, 122  6, 095,  922 

17,612,634  6,212,554    1906. . .  .do. . . .    28,172,380  6,658,350 

19,  708, 614  6,  867, 467  !  1907 . . .  .do. . . .    29, 704»  128  7, 430, 661 

20,869,342  6,944,603  i 

FBODUCmOK  OF  SALT  BT  GRADES  AND  STATES. 


Production  by  grades. — For  convenience  salt  is  classified  according 
to  the  grades  oy  which  it  is  sold  hv  the  producer,  the  grades  being 
determined  by  the  amount  of  refining,  the  methods  employed  in 
refininff,  and  the  purposes  for  which  the  salt  is  used.  These  CTades 
are:  "Table  and  aairy,"  "common  fine,"  "common  coarse,"  pack- 
ers," "solar,"  "rock,"  "milling,"  "brine,"  and  "other  grades." 
The  "table  and  dairy"  salt  includes  extra  fine  and  fancy  grades 
prepared  for -family  use,  and  all  grades  artificially  dried,  used  for 
butter  and  cheese  making,  and  such  special  brands.  Under  "  com- 
mon fine"  sdlt  are  included  all  other  evades  of  fhie  salt  of  first  quality 
not  artificially  dried,  such  as  those  known  to  the  trade  as  "C.  F., 
"No.  1  F,"  "autluacite,"  etc.  "Common  coarse"  salt  include:*  all 
grades  coarser  than  "common  fine"  made  by  artificial  heat,  such  ss 
"steam  coarse,"  "No.  1  coarse,"  "pan  solai,"  "G.  A.,"  "Mverpool 
ground/'  "C*  C./'  etc  By  "packers"  salt  is  meant  those  grades 
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prepared  for  the  purpose  of  curing  fish,  meats,  etc.  ''Coaise  solar" 
includes  all  coarse  salt  made  solar  evaporation.  "Rock"  salt 
includes  all  salt  mined  and  shipped  without  special  preparation. 
"Mill"  salt  is  that  used  in  gold  and  silver  mills,  and  "otner  grades" 
includes  all  low-grade  or  No.  2  salt  used  in  salting  cattle  and  for 
fertilizers,  track  purposes,  etc.  "Brine"  inchides  all  salt  li(jiior 
used  in  the  manufacture  of  soda  ash,  sodium  bicarbonate,  sodium 
hydrate  (caustic  soda),  and  other  sodium  salts  or  brine  sold  witliout 
being  eyaporated  to  dryness. 

The  following  table  shows  the  salt  production  of  the  United  States 
by  grades  during  the  last  five  years: 

Proiiution  nfwaU^  5y  ^raiu,  in  Out  XMUi  8late$,  190S-1907,  in  barrdt. 


Table  A&d 
daily. 

Conunoti 

Common 
ooaiMu 

2,441,008 
2,508,408 
2, 380.  SOS 
2,92.3.rM4 
.1,537,167 

C,3.11,8.V) 
C,  819, 109 

r.,  MS,  000 

«.  4.S.{.  <C7 

1,S29,  ¥0 
2,604,081 

2. 724,  TfjO 

270,170 
90,130 
327, 192 
4d2,490 
422,324 

1900  

•J.  .Vp<i,'.TO 

7,Ct$4,(iS8 

2,056,054 

Book. 


4.ae9,i4i 

190B.   4,718,786 

n06   4,87S,528 

1907   5,809,328 


MUUog. 


37,057 
849,421 


other 
gradM. 


BiiiM. 


8,118,417  i 

8e»4eo ! 

»r^884 
334,903 

110,327 


(«) 
4,006.iM» 
7,860,031 
0,573,680 
9,222,471 


Total  pro- 
duction. 


18,908,080 
22,030,002 
25,966,122 
28,172.880 
29,704,128  < 


Solar. 


1,743,101 
1,180,308 

903,143 

],080,m 

8R2,920 


Total 
value. 


6,021,222 

6,og6,«a 

6,668,860 
7,430,661 


« iMdodod  ooder  "Otbor  giadoo." 

From  this  table  it  is  evident  that  the  iiner  grades  have  shown  a 
substantial  increase  in  quantity  from  1906  to  1907,  while  the  coarser 
grades,  except  rock  salt,  have  decreased  in  quantity. 

Production  hy  StaUs. — The  following  table  gives  the  production 
and  value  of  the  salt  produced  in  the  United  ^States  from  1904  to 
1907,  inclusive,  by  States: 

Phxiiiefibn  md  voZue  of  Mft,  1  W-i907,  6y  £^faCe*,  tn  ftarrob. 


1904. 

1905. 

1900. 

uor. 

Stato. 

Qiian> 

.          _      _  . 

Valna 

•as;- 1 

Quan- 
tity. 

Valnok 

New  York  

Mlctblgan  

Ohio  

Kansas  

Louialana  

California  

W«M  Vliglnla. 

TnM.  

Utili  

Idabo.  

Novada  

OUahoma  

OthorStotM.. 


6,425,004 

2.455,829 

2, 161.819; 

1,0U5,S.W 

821.557 

575.  OOO, 

870,606 

288,  -  ' 

(«) 

<•) 
a' 


Total  22,000,002'  6,031,22225,986,133 


*)2, 173 
2,.'-)2t>,558 
2.096,585 
1,055.186 

iHt4,  (W 

202,  \:>[ 
444,8321 
177,8481 

S! 

ft94i,0 


1,851,332) 
5«5,946 
576. 130 
303.5071 
IKK.  330 
74,003 
142.998^ 
186,466* 

(Si,  216 


8, 978,  ti30 
0.936,802 
3.236,785 
2, 106.837 
1,179,528 
806,788 
200,066 
300,733 
VQ,2\.i 
1,674. 
11.2« 
9,8«8 
«080,»4 


82, 

2, 


6,086,988  88.173,880  8,808, 


09S,G8(> 
018,7ettli 
789,237 
681,022 
268,006 
801,638 
87,684 
170,  STO 
169. C35 
1,867; 

X 


9.642, 178ri,  335, 150 
10,780,6801  2,ttS2.357 


8,881.94K 
2,607,460! 
1,167,6211 
OB^88d 
118,^ 


979,078 
962,334 
230,808 


oTnclmlfvl  In  ntbpr  Rtatw*. 

ti  VlrL'liiia,  I'prinsvlvaniH,  Oklahonm,  Nevada,  Now  Mexico,  MaAi^achui 
c  InciudM  Viiginia,  Pennsylvania.  New  Moxlco,  and  MasaacbuMtta. 
4  ladudm  VauujhnaO^  New  Hoirtoo,  and  HaaaaOhuMtta. 
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Whon  xfdno  of  product  alone  is  considered,  this  table  shows  that 
Xew  York  still  occiipios  tlie  loading  position  in  the  salt  industry.  In 
and  since  1905  Miclugau  has  produced  a  larger  quantity  of  salt  than 
New  York,  but  the  average  net  price  in  the  former  State  ia  so  much 
leas  than  in  New  York  tliat  the  difference  in  production  is  not  sufficient 
to  compensate*  for  the  difference  in  value  per  barrel  So  far  as  l)oth 
production  and  value  go,  the  nine  leading  St>it»'S  mauitained  in  1907 
the  same  order  as  in  1906.  Louisiana  in  both  years  produced  more 
salt  than  California,  but  the  output  the  latter  State  had  a 
greater  value. 

It  will  be  noted  that  in  increase  of  production  the  3'Pfir  1907  did 
not  keep  pace  with  the  other  years  since  1903,  but  in  8})ite  of  that 
the  total  value  showed  a  substantial  increase,  owing  to  the  higher 
prices  received.  There  was  a  healthv  ^owth  in  the  industry  in  New 
York,  Michigan,  and  Kansas.  Utah  just  alxnit  held  her  own,  the 
increase  in  quantity  for  1907  being  practically  the  same  as  in  1906. 
Thoufrh  there  wrus  n.  larfrer  production  in  Ohio,  the  increase  did  not 
equal  that  rtjportcd  for  19UG.  In  California,  West  Virginia,  Texas, 
Louisiana,  Neva<la,  and  Oklahoma,  there  was  a  decreased  produc- 
tion, coupled  with  an  advance  in  value  in  the  iirst  tluree  States  men- 
tioned. In  general  it  may  be  said  that  the  incn^ase  in  the  value  is 
due  to  higher  price  of  labor  and  increased  cost  of  supplies.  In  Cali- 
fornia, however,  various  local  factors  have  cond)inecl  to  produce  a 
shortage,  and  thus  to  raise  prices.  These  factors  are  considered  in 
the  description  of  the  salt  industry  in  that  State. 

It  was  reported"  that  an  understanding  has  been  reached  between 
one  of  the  leadin*:  suit  producers  of  New  York  and  certain  inde])end- 
ent  manufacturers  re^ardin|.:  thr  futiirc  n-^ndation  of  the  market  for 
evaporated  salt.  This  action  was  taken  on  account  of  the  higher 
cost  of  labor  and  supplies  as  well  as  on  account  of  overproduction. 
As  a  result  prices  wen^  a(i\  anced  from  50  cents  to  $1  per  ton  from  the 
low  figures  which  prevailed  in  tlu'  early  fall,  when  sharp  cutting  in 
prices  was  in  progress.  N'ol  wit  list  andin<^'  this  advance,  quotations 
diuing  October  were  still  below  tlie  top  level  of  the  precening  year. 
Incidentally  a  policy  of  retrenchment  was  inaugurated  and  various 
establishments  reduced  their  working  forces.  As  is  customary  dur- 
ing: the  fall  montlm.  the  demand  for  salt  showed  a  falling  off,  which 
apphed  more  partictdarly  to  rock  salt.  The  <  *>n^nmption  of  this 
CTade  of  salt  liurui^^  n>07  wm  about  2.5  per  cent  hiuduT  than  in  11)06. 
The  demand  for  crude  and  evaporated  salt  was  not  sullicient  to  keep 
pace  with  the  volume  of  production. 

The  coniparativelv  small  average  price  p^  bairel  in  some  States 
during:  1007,  as  in  tlie  two  prececfing  years,  is  accounted  for  by  the 
largo  quanlit}'  of  brine  used  in  chemical  works  which  is  not  concen- 
trated into  salt.  The  average  value;  of  the  dry  salt  obtained  from 
this  brine,  according  to  the  principal  producers,  is  about  5  cents  per 
barrel. 

Production  hy  Sinft^  nvd  (p-iuhs. — The  following  table  shows  the 
grades  of  salt  jM-ftduced  in  the  different  States.  Brine  and  other 
grades  are  combined  in  order  to  conceal  individual  production  of 
diy  salt  obtained  from  brine. 

•  Jounud  of  Commflm  m  olt«d  In  Eng.  And  Ulu.  Joar.,  October  19, 1W7. 
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Froiudion  of  salt,  by  SkOrn  and  grada,  in  the  ITtiitoi  Stetet  m  iM7,  m  ftorrrft. 


Stota. 

Table  and  dairy. 

Common  Aim. 

CommoQ  ooarM. 

Paoken., 

tlty. 

ValtiB. 

Q|]4II> 

tity. 

yaloB. 

Quan- 
tity. 

VahH. 

Iil'ilii 

233,507 
100 
121,7'J7 

SH5.001 

2K) 

*  f  *-  ■    »  f  -  "  ' 

til  a  2H.'i 

12, 2^3 
107 

19,160 

uo 

Louisi.ina.....  

6."»7,  51  «t 

3,a>i,27o 

'.)14,  \:a 

l,74.i,.M4l 
«i,  4.i7 
ltU,078 
127,443 

47 1 ,  ;i7s 

G6,3i!V 
«,0» 

110,45S» 

48,466 

Ohii)  

1,219,367 

668, 825 
463,966 

l,ll.S,li>4 
1,170,043 

786 

L'(,2.r)7 

10^,  147 

IIKI.  IKHl 

AJiy,  Mo 
338,073 
900 

1,V.'».  .Vil 

111,  nx) 

82,067 

32,464 

7sjm 
os,i'7y 

48,000 

12*) 
ftS  170 

27,.>;c 

2,767 
79 

1,314 
80 

Utnh 

so 

81 

Other  Stati'8'"  

Tnf  jil 

3,537,167 

i,u;ti,7i)0 

2,681,323 

2,  Uo.'j,  0.V1 

jy4,i4i»|  i22,a;i4  1 

173,866 

'   

Stete. 

Soliir. 

Roek. 

Other  and  brine. 

TotiiL 

Quan- 
tity. 

VahK. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

ValtM. 

Qonn- 
tity. 

a00,fiG0 

fll7,«07 

7.857 
1,179 
il,246»636 
*1, 157.021 

$5,150 
1,350 
268,344 
226,892 

2,007 

1964 

026,093 

1,600 
2,067,456 
1,157,021 

I0,7f<6,fi30 
0,467 
9,042,178 
3,851,243 
80O 
356,080 
345,557 
156,147 
ino,ai7 

»B,«40 
*  2,040 
1  982,384 
1  226,888 

[2,062,357 
,  3,664 

1  079,<R8 

910 

226,  &W 

1    l*t,  779 
7h.  .727 
61,360 

i,2» 

4S6 

Mictaifran   

4,{V)4,.V'i2 

23.>,729 

415^079 

146^686 

3.291,507 

827,196 

3,363,036 
1,292,800 

14 

12,757 

179,089 
66,774 

10 
377 
13,454 

134,014 

7,808 
40,795 

UUh  

West  Virginia  

104,628 

M,*6w 

Other  States  a  

Total  

300 

(XM) 

  .',  .'W 

7.V1 

8lj2,929 

312,840  5,809,328  1.347,031  9,33.',a»!> 

ltt«sjis7  j29, 704,128 

7,439,661 

» Indudee  Mawachuaetlb.  New  Mexioo,  and  renniylvania. 


THE  SALT  INDUSTRY  BY  STATES. 

The  tables  show  that  salt  is  produced  in  the  United  States  on  a 
commercial  scale  in  fourteen  States  and  one  Territory,  namely,  Cali- 
fornia, Idaho,  Kansas,  Louisiana,  Massnchusptts,  Michio:an,  Nevada, 
New  Mexico,  New  York,  Oliio,  Oklahoma,  Pennsylvania,  Texas, 
Utah,  and  West  Virginia.  A  description  of  the  conditions  of  the  in- 
dustiV  in  these  States  and  Territoiy  follows: 

California. — California  ranked  fifth  as  a  salt-producing  State  in 
1907,  with  an  output  of  020,093  barrels  or  87,737  short  tons,  valued 
at  $302,940,  an  avera<re  of  4S  cents  per  barrel  as  compared  with  30 
cents  per  barrel  in  1906.  or  $3.45  per  ton  as  compared  with  $2.58  per 
ton  in  1906.  This  is  a  decrease  of  180,095  barrels  or  25,213  short  tons 
in  quantity.  The  yalue,  however,  increased  $11,412  oyer  the  yalue 
in  1000.  The  reasons  for  tliis  increase  are  as  follows:  In  1907,  as  in 
1900,  the  .salt  industn*  in  Califoniia  was  disturbed  by  exces.sive  rains 
and  floods.  Practically  all  the  .salt  in  the  State  is  produced  in  A\(l- 
meda,  San  Mateo,  San  liemardino,  San  Diego,  and  Los  Angeles  coun- 
ties, and  by  far  the  greater  part  of  the  production  is  obtained  by  solar 
evaporation,  which  consists  in  taking  tlie  water  from  ocean  or  nay  or 
tributary'  streams  and  traiisfernnj;  it  from  one  vat  to  another  until 
suihcient  water  is  evaporated  and  the  salt  is  ciystallized  out,  when 
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it  is  drained  and  piled  into  heaps  containing  quantities  varying  from 
100  to  2,000  tons.  Buring  the  winter  of  1907  many  of  the  principal 
producers,  especially  in  San  Mateo  and  Alameda  coimties,  reported 

excf^ssive  losses,  due  to  breaks  in  the  levees  di!riTi<:  the  hi<jr}i  tides. 
The  \s  ater  ih  itjiurted  to  have  w  ashed  away  a  j^reat  ileal  of  the 
''pickle/'  and  also  to  have  dissolved  considerable  salt  in  the  piles. 
It  is  further  reported  that  the  walem  in  Sen  Fraacieoo  Bay  at  no  time 
duxiiig  the  sumnier  contained  more  than  7  per  cent  saline  matter  in 
solution,  and  in  somf*  r  ases  not  more  than  one-third  the  usnal  rmp 
was  obtained.  Barely  enougrh  salt  has  been  made  ])y  soni*  firms  to 
last  into  July  of  the  current  year,  when  new  salt  must  be  put  upon 
the  meiketp-^  very  unusual  condition  of  affairs.  The  floods,  with 
the  consequent  shortage  in  production  and  increased  cost  in  cleansing 
the  pans  and  the  increased  cost  of  labor  and  fuel,  where  fuel  is  used, 
have  caused  an  Hl>normal  inc  rease  in  the  phce,  which  at  times  has 
beeu  quoted  as  high  as  $4  a  ton. 

As  in  1006,  there  was  a  tendency  in  1907  toward  consolidation  in 
the  Califofnia  salt  industry.  Among  the  new  operations  the  Ciystal 
Salt  Company,  with  works  at  Ani])oy,  San  BenuuxUno  Coun^,  has 
installed  a  plant  to  make  salt  from  brine. 

The  localities  of  output  in  Cahfornia  weie  Newark,  Alvarado, 
Mount  Eden,  and  Russells  (Haywards),  in  Alameda  County  ;  Red- 
wood Citv  and  Leslie,  in  San  iti&teo  County;  Long  Beach^  in  Los 
Aneeles  (founty ;  near  Smi  Diego,  in  Su  Diego  County;  and  m  IfMin 
and  (  nlusa  counties. 

Idxiho, — The  production  reported  from  Idaho  in  1907  anntunted  to 
1,600  barrels,  valued  at  $2,040,  as  compared  with  a  prudiictiou  in 
1906  of  1.574  harrels,  valued  at  $1,867.  The  industry  is,  therefore, 
small  ana  practically  stationary.  The  production  came  from  Bear 
Lake  and  Bannock  counties,  in  the  southeastern  part  of  tlie  State, 
near  tlie  State  line.  The  salt  is  produced  by  a  few  small  operators, 
by  the  open-pan  process,  in  which  the  heat  is  apphed  directly. 

JCifiMW.— Kansas  ranked  fourth  in  the  list  of  salt-producing^  States 
in  1907,  maintaining  the  same  relative  position  that  it  had  m  1906. 
The  pro<lu(  tion  for  the  year  was  2,007,459  barrels  or  373,444  short 
tons,  valued  at  $962,334.  In  comparison  with  the  ()ut))Ut  in  1900  of 
2,198,837  barrels  or  307,837  short  tons,  valued  at  $081,022,  this  is  an 
increase  for  the  year  1907  trf  468,622  barrels  or  65,607  short  tons  in 
quantity  and  of  $281,312  in  value.  The  average  price  in  1907  was 
36  cents  per  barrel,  or  $2.58  per  ton,  a  considerable  increase  over  the 
corresponding  prices  for  1906,  which  were,  respectively,  31  cents  per 
barrel  and  $2.21  per  ton.  . 

The  locahties  where  salt  is  produced  commercially  in  Kansas  are 
Hutchinson.  Reno  County  ;  Lyons  and  Sterling,  Kicc  County;  Kano- 
polis  and  Ellsworth,  Ellsworth  County;  Anthony,  Harper  County; 
and  Kingman,  Kinfjman  County.  Most  of  the  firms  engaged  in  tne 
salt  iruiihstry  use  the  ^^rainer  and  open-pan  processes,  empioyinp:  steam 
in  the  evaporation;  but  a  few  manufacturers  apply  the  heat  directlv. 

Lomaiana, — The  rock  salt  mined  in  Louisiana  is  from  Iheria  Parish, 
the  output  in  1907  being  1,157,621  barrels  or  162,067  short  tons,  val- 
ued at  $226,892,  as  compared  with  1,179,528  barrels  or  165.134  tons 
in  1906,  valued  at  !^20S.005— a  decrea.se  in  1007  of  21,907  barrels 
or  3,067  short  tons  m  quantity  and  of  $41,113  in  value. 
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For  <klailed  dMeriptions  of  tiie  Louisiaiia  salt  depodts  the  reader 
should  consult  the  works  cited  in  the  hibliography  at  the  end  of  the 

chapter. 

Massachusetts. — The  small  quantity  of  salt  produced  in  Massachu- 
setts is  obtained  by  evaporation  of  sea  water  near  Buzzards  Bay,  but 
the  industry  was  discontinued  in  1907. 

Michigan. — For  the  last  few  years  Michigan  has  produced  a  greater 
quantity  of  salt  than  any  other  State  in  the  Union,  but  the  wue  of 
tlio  output  has  been  leas  than  that  of  the  somewhat  smaller  quantity 
piotluceil  ill  New  York.  In  1907  the  output  of  Michigan  was  10,786,- 
630  barrels  or  1,510,128  short  tons,  valued  at  §2,062,357;  in  1906  the 
quantity  produced  was  9,936,802  barrels  or  1,391,522  short  tons,  val- 
ued at  12,018,760;  an  increase  in  1907  of  849,828  barrels  or  118,606 
short  tons  in  quantity  and  of  ?4:V, 597  in  mine. 

The  deposits  of  this  State  are  beds  of  rock  salt  exploited  by  means 
of  wells.  The  artificial  briiie  is  converted  into  salt  mostly  bv  the  use 
of  steam  in  the  yacuum-pan  and  grainer  processes,  or  is  used  directly 
by  chemical  works  in  the  manuracture  of  sodium  salts.  The  com- 
mercial localities  are  LudinL^ton,  Mason  County  ;  Saginaw,  Carrollton, 
and  St.  Charles.  Sntjiuaw  County;  Manistee^  Filer  City,  and  East- 
lake,  Manistee  County;  Marine  Oty,  St.  Clair,  and  Port  Huron,  St. 
Clair  County;  Wyandotte,  Ecorse,  and  near  Detroit,  in  Wa3me 
County;  Midland,  Midland  County;  and  Bay  City,  Bay  County. 

Nevada. — ^The  commercial  output  of  salt  in  Nevada  is  procured  from 
Washoe  and  Churchill  counties,  and  is  obtained  from  brine  by  solar 
evaporation.  During  the  year  the  old  vats  at  Buflaio  Salt  Works, 
Washoe  County,  were  dug  out  and  repairs  were  made  to  the  works. 
It  is  reported  that  Messrs.  William  Sulaser  and  R.  W.  Wylie  are  deyel- 
opinp:  a  deposit  of  salt  at  Sandy  Springs,  22  miles  from  Fallon,  Church- 
ill County. 

New  Mexico. — Torrance  Countv  furnishes  the  only  coinmerrial  salt- 
reported  from  this  Territory.  The  salt  is  obtained  from  bnne  by 
solar  eyaporation. 

New  Torfc. — This  State  ranks  first  in  the yalue  of  salt  production  but 
second  in  the  quantity  of  out])ut,  being  exceeded  in  ihp  latter  respect 
by  Michigan.  In  1907  the  production  of  New  iork  wa.s  9,042,178 
barrels  or  1,349,905  short  tons,  valued  at  $2,335,150;  and  in  1906  it  was 
8,978,630  barrels  or  1 ,257,008  short  tons,  yalued  at  $2,098,686— an 
increase  in  1907  of  663,548  barrels  or  92,897  short  tons  in  quantity 
and  of  $230,404  in  value. 

The  salt  produced  in  New  York  StatC  includes  rock  salt  and  the 
various  varieties  of  brine  salt  known  as  "coarse  solar,"  "coiimion 
fine,"  "table,"  ''agricultural,"  and  "packers"  salt.  ^  In  addition  to 
the  salt  that  is  used  as  such,  the  figures  of  production  of  the  State 
include  the  value  of  the  brine  that  is  converted  into  commercial  soda 
products,  as,  for  instance,  by  the  Solvay  Process  Company  at  Soiyay, 
near  S^Tacuse. 

Solar  suit  is  made  almost  entirely  m  Onondaga  County,  and  Syra- 
cuse has  long  been  the  center  of  the  industry,  which  dates  back  more 
than  one  hundred  years  The  natural  brine  from  which  the  salt  is 
obtained  contains  from  17  to  20  per  cent  sodium  chloride.  This 
appears  to  be  stored  in  glacial  graveb  and  is  thought  to  haye  been 
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formed  by  ike  circulation  of  underground  waters  tlirougli  saline  beds. 
Most  of  the  w«1]b  are  located  on  the  Onondaga  Reservation,  under 

State  control,  and  the  brine  is  supplied  to  inm^idual  operators  at  a 
fixofj  ("hnrfe.  Manufacturers  of  brine  salt  in  other  pnrts  of  the  State 
obtain  their  supply  from  wells  driven  into  the  rock  salt;  water  is 
introduced  into  tne  wells  and  then  puiiijxd  up  after  nearly  complete 
saturation.  Bj  this  means  a  brine  carrying  about  25  per  cent  sodium 
chloride  is  obtained.  The  Tompkins  County  salt  is  thus  obtained 
from  depttsits  excopdln^'  2,000  feet  in  depth. 

A  dos<  ription  of  the  technoloqy  of  salt  mining  in  Tompkins  County, 
as  practiced  by  the  Remington  bait  Company,  has  been  recently  given 
by  Charles  S.  ralmer,<*  and  is  in  part  as  follows: 

The  salt  beds  from  which  the  supply  is  obtained  are  two  in  number,  each  about 
40  fci  t  thick,  separated  from  ea<  ii  "iher  by  a  layer  of  slate  8  feet  thick,  and  Ixina 
about  2.000  feet  in  depth  below  the  level  of  iikke  Cayiiga.  The  boringH  (which 
were  driven  with  fnimes  much  resembling  tlie  common  oil  derricks)  carry  a  doable* 

walled  <  ;»--itit:.  In  the  <>\\ivv  pcV.rt  of  ihi-  casing  (u  lii^  li  ia  8  or  10  inches  in  flianif'tcr') 
water  is  forced  down  undi-r  pressure  to  the  top  of  tlie  upper  salt  bed.  The  inner  tube 
of  the  casing  (which  \»  ^  inches  in  diameter)  extends  neaiiy  to  the  bottom  of  the 
lower  salt  Ftnitnm.  Tlius  flie  .sail  is  di-.-ohed  by  tho  vrnrr-r  from  the  outer  jackft 
and  a  saturated  sjoluLiou  is  formed;  ihL  L*  iurced  up  the  center  lube  frum  liie  twttom 
of  Uie  deposit.  The  water  (taken  from  Lake  t'ayup)  lulls  to  the  top  of  the  salt  bed, 
accnmiilafn?  a  large  nubterranean  lake  of  8tr«>n|»  brine,  and  gradually  sink-,  to  ho 
raised  ad  siaied.  This  brine  haa  a  pperific  gravity  of  1.3,  and  consiitfl  of  one-third 
salt  and  two-thinl.s  water.  The  hydrostatic  pressure  of  the  water  column  in  the  mier 
jaekel  i-  eoual  <'nly  to  about  tw  ffiirdi*  of  tlie  pro->sure  in  the  inner  cylinder  of  the 
(^asint;.  ho  uiai  the  brine  practically  Inxs  to  be  niLsed  through  the  difference  (70O  feet) 
by  extra  pressure  carried  by  the  irater  forced  down  tiicou^  the  outer  casing,  for  the 
Bsilt  deposit  is  in  a  closed  cavity. 

The  strong  brine  when  nii.><e<l  to  the  surface  is  led  directly  to  large  settling  and  Btor- 
tanks  high  on  the  hilLside.  Here  the  brine  is  clarilied  by  the  addition  of  a  little 
hme,  which  precipiiatee  aome  impurity  as  insoluble  sediment.  These  brine  tanks  are 
also  rappKed  witn  steaoi  coiis  ^ supplied  with  exhaust  steam  from  the  power  house 
8.^  de^(  rihed)  which  beftts  the  brine  to  about  90"  F.  before  it  is  concentrated  in  the 
mill  proper.^ 

In  the  mill  the  brine  flows,  by  eravity,^  from  the  storage  tanks  to  simple  90-ton 

vacmnn  puns;  the^e  contain  in  the  Tower  ]'irt  ]  .700  i-i  foot  by  2  inch  i  jdixs,  rairying 
exhaufit  steaiu.    The  vacuum  i."  maintained  bv  puaips  actuated  by  live  aleam. 

The  dbuified  and  warmed  brine  v*  fe«l  in  at  t"lie  top  of  the  vacuum  pan  in  a  constant 
etrcam.  is  roncentraleil.  and  sink.s  to  ihi-  buttom  of  the  pan  as  a  tliirk  innAi  of  fine 
crystals,  'ihis  palt  nni.sh  is  niit*ed  by  a  buck«>t  elevator  to  the  t^}!  oi  the  laiU,  where 
it  is  dried  in  ceiitrifii>,M!9  (1,200  i»onudd  of  adt  at  a  charge).  It  is  ilirn  dropped  into 
hoppnrs  trhi-'h  convey  it  to  n  ''kiln  drier  — a  rotating  iron  cylinder  8upi>Iied  with 
6tea.m  coils  and  a  current  of  dry  air.  After  thia  the  salt  is  pa.ssed  througn  a  2U-mesli 
screen,  the  coarse  part  being  a  very  snwU  frac  tion.  The  ealt  is  j)repared  in  quality 
of  table  finencHs,  mo^t  of  which  will  ]>a,'.-^  a  40-mesh  openin;».  It  is  quoted  at  $3  or  $4 
per  short  t<jn,  plua  the  co^t  of  packing  in  bag  or  barrel.  'Ihe  waste  residue  irom  the 
centrifugals  in  thrown  into  the  ikke,  a.'^  it  carriers  no  valuable  bittern  (bromide  or  iodide) 
and  is  not  suitable  tor  being  used  over  again. 

The  plant  is  provided  not  only  with  the  vacuum-pan  equipment,  but  also  with 
shallow  open-eva juration  tanks  of  wood  carrjnng  r»  or  S  inch  steam  pipes  (the  Michi- 
gan system).  In  this  open-tank  system,  the  size  of  the  crystal  jsrain  can  be  controlled, 
and  various  ^des  are  made  d(^p«»nding  on  the  size  of  the  gnun;  but  in  the  centrifu- 
gals  the  «izo  "f  t!io  t'r.iin  ran  n  l  I'O  controlled,  aii'l  it  often  varies  ron.-ideraV.ly,  ;\ith- 
out  warning  and  under  apparently  the  same  circumstancee.  In  general,  tlie  huer- 
grained  graiaes  are  made  in  tlie  pans. 

The  localities  producing  in  1907  were  the  Onondaga  district  in 
Ononda^i^a  Count}'^,  near  Syracuse;  Ithaca,  Tompkins  Cloiinty; 
Watkins  Glen  and  LudlowviUe,  Schuyler  County;  Perry,  Rock  Glen, 
SilYpr  Springs,  and  Warsaw,  Wyominj^  Count}':  Jjo  Roy,  Geneaee 
County;  lietsof,  CuylerviUe,  and  Piilard,  Livingston  County. 

•Eqg.  ami  Mln*  Joar.,  Jims  30^  IMH. 
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Oftto.— <)hio  ranked  third  in  the  value  of  salt  production  in  1907. 
maintiaiiiing  the  same  relative  position  that  it  has  had  for  several 

years.  The  production  for  1907  was  3,851,243  barrels,  or  539,174 
short  tons,  valued  at  S979,078.  This  output,  compared  with  3,236,- 
785  barrels,  or  453,150  short  tons,  valued  at  $789,237,  in  1906,  shows 
an  increase  in  1907  of  614,458  barrels,  or  86,024  short  tons,  in  quan- 
tity and  of  9180.841  in  value. 

A  very  complete  description  of  the  salt  deposits,  together  with 
their  historical  development  and  present  modes  of  working,  has  been 
recently  published  by  J.  A.  Bownocker,**  from  which  the  following 
notes  have  been  compiled. 

The  salt  production  in  Ohio  is  confined  to  the  eafltem  part  of  the 
State,  and  comes  from  two  districts — the  northeastern  district,  com- 
prising Cuyahoga,  Medina,  Sununit,  and  WajTie  counties,  and  the 
southeastern  district,  in  which  are  included  Meigs  and  Morgan  coun- 
ties. 

In  southeastern  Ohio,  Meigs  County  is  by  far  the  more  important 
producer,  having  produced  more  than  all  the  other  counties  in  this 
part  of  the  State  combined.    Pomeroy  is  the  center  of  the  industry. 

The  surface  rocks  in  the  Ohio  Valley  near  Pomero}-  lie  nt  the  sum- 
mit of  the  Coneniaugh  formation,  formerly  known  as  the  Lower 
Barren  Coal  Measures.  The  depth  of  the  wells  in  the  region  has 
undergone  great  variation.  At  mi  they  were  shallow  but  were  later 
eztended  to  greater  depths  as  the  supply  of  hfjne  became  exhausted 
near  the  surface.    When  the  supply  from  these  deeper  wells  proved 


have  risen  neany  to  their  heads,  and  in  some  cases  to  have  actually 
overflowed.    As  pumping  progressed  the  reservoirs  of  brine  were 

lowered,  and  at  the  same  time  the  tubing  was  extended  deeper  into 
the  welLs,  the  tubing  following  the  brine  in  its  descent.  The  density 
of  the  brine  has  increased  in  the  .direction  of  the  dip  of  the  rocks — 
that  is.  to  ih»  southeast.  The  quantity  of  brine  that  has  been  taken 
from  tnese  rocks  is  enorpious  and  is  much  more  than  the  capacity  of 
the  rocks  at  any  one  time.  This  great  excess  has  doubtless  been 
derived  from  surrmmding  territory.  The  brine-bearing  strata  dip 
toward  Pomeroy  from  the  northwest ,  and  as  t  he  brine  has  been  removed 
from  the  wells  the  supply  has  been  renewed  from  the  rocks  lying  at 
higher  levels  to  the  northwest.  The  brine  was  doubtless  once  a  part 
of  the  ocean,  and  as  the  sand  or  gravel  now  comprising  the  salt-bearing 
rock?»  was  deposited  on  the  ocean  floor,  sea  water  filled  the  spaces 
between  the  grains  and  pebbles,  and  has  remained  since  in  that  posi- 
tion. It  must  be  borne  in  mind,  however,  that  the  Pomeroy  brines 
were  probably  very  near  the  shore,  perhaps  within  a  land-locked  sea, 
and  hence  might  vary  considerably  from  those  in  the  open  ocean. 
This  fact  explains  the  presence  of  the  relatively  large  quantities  of 
bromides  and  iodides,  smce  these  substanr^'s  are  contained  in  certain 
marine  plants.  It  is  possible  that  condituJiis  were  very  favorable  for 
these  plants  in  the  early  sea  in  the  vicinity  of  Pomeroy. 

In  northeiystem  Ohio  the  salt  industry  is  of  recent  orinn,  but  its 
development  has  been  rapid.  Though  plants  are  est^lished  in 
four  counties,  namely,  Cuyahoga,  Summit,  Medina,  and  Wayne,  the 
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salt  deposits  are  not  coniined  to  this  territory.  The  salt-bearing  beds 
are  known  to  extend  as  far  east  as  Cortland,  Trumbull  County,  but  the 
southern  Jimit  of  the  salt  deposits  is  unknown,  from  the  fact  that  the 
salt-bearin<^'  IhmIs  lie  very  deep  and  have  not  been  reached  1)\  drill. 
The  western  liinii  also  is  not  definitely  known,  though  it  is  known  not 
to  extend  as  far  as  Sandusky. 

For  the  description  of  tne  technoloe^  connected  with  the  salt 
industry,  the  reaaer  is  referred  to  the  publication  cited  above  and  to 
the  bibliography  at  tlie  end  of  this  chapter. 

OJclahonui — The  sntall  production  from  Oklahoma  comes  from  near 
Ferguson,  Biuine  County. 

renntylvania. — The  output  from  Pennsylvania  was  from  Pittebuig, 
Alkffheny  County. 

Tfxns. — The  output  of  salt  report<'(l  from  Toxas  in  1907  increased 
in  value  hut  decreased  in  quantity.  In  1906  the  output  was  360,733 
barrels  or  50,502  short  tons,  valued  at  $170,55i) ;  in  1*J07  it  was  356,086 
barrels  or  49,852  short  tons,  valued  at  $226,540 — a  decrease  for  1907 
of  4,647  barrels  or650  short  tons  in  quantity,  and  an  increase  of  955,981 
in  value.  The  average  price  was  64  cents  per  barrel  or  $4.54  per  ton 
in  1907,  aa  compared  witn  47  cents  nor  band  or  S:?.3S  per  ton  in  1906. 

The  cominereially  producin;;  loraiities  are  (Irand  Saline,  Van  Zandt 
County;  Colorado,  MitchcU  County;  ralestine,  Anderson  County; 
and  Grand  Falls,  Crane  County.  The  output  was  obtained  from 
brine  by  sample  solar  evaporation  or  by  grainer  process. 

There  are  many  salt  lakes  or  salines  throup:hotit  Texas  from  which 
much  salt  is  takeri  jinntially  by  ranchmen.  Some  of  this  salt  yields 
the  owTier  of  the  lake  a  certain  revenue,  but  much  of  it  is  to  bie  had 
simply  for  the  labor  of  getting  it  out.  Although  no  reoort  of  this 
output  reaches  the  United  States  Geological  Surv^ey,  it  is  Enown  that 
large  quantities  are  taken  out  annually.  Such  salt  lakes  dry  up  after 
rains  and  leave  a  crust  of  salt  varying  from  one-fourth  to  1^  inches 
thick,  which  is  raked  up,  loaded  on  wagons,  and  carted  away.  A 
large  quantity  of  such  salt  annually  goes  to  waste  simply  beicause 
there  are  no  facilities  for  marketing:  it. 

Utah. — ^There  was  an  increase  in  both  quantity  and  value  of  the  salt 
produced  in  Utah  in  1907.  The  output  in  1906  was  262,212  barrels 
or  36,710  short  tons,  valued  at  $169,635;  in  1907  the  output  was 
345,557  barrels  or  48,378  short  tons,  valued  at  $199,779 — an  mcreaso 
in  1907  of  83,345  barrels  or  11,668  short  tons  in  quantity  and  of 
$30,144  in  value. 

The  ^nlt  is  obtained  from  brine  hy  solnr  evaporation,  chiefly  in  the 
neighboriiood  of  Great  Salt  Lake,  Salt  Lak(>  County.  Brine  is  also 
prc^uced  at  Nephi  City,  Juab  County.  Other  salt-producing  locali- 
ties are  near  Gunnison,  Sanpete  Coimty;  in  Sevier  County;  in  Millard 
Coimty;  and  at  Withce  Junction,  Weber  Coimty. 

Virginia. — No  produef  ion  of  salt  was  reported  from  this  State  for 
the  year  1907.  Salt  v^hh  formerly  produ(  <Ml  from  brine  in  Viiginia, 
but  the  brine  has  recently  been  used  entirely  for  chemical  purposes. 
Salt  is  obtained  at  Saltviue,  Sm3rth  County,  but  the  Mathiesen  Alkali 
Works  haye  lecently  discontinued  selling  salt  and  have  concentrated 
their  attention  on  other  articles.  For  years  ihr  salt  produced  at  Salt- 
ville  has  been  favorably  known  throughout  the  Southern  States  and 
used  in  immense  quantities.  It  is  intended  at  an  early  date  to  com- 
plete a  plant  for  a  modem  Taouum-pan  process  of  manufacture,  which 
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win  enable  the  Mathiesen  Company  to  resume  the  salt  business  under 
more  favorable  cireumstaiicea.'' 

Weii  Virgima. — The  salt  output  from  this  State  in  1907  came  from 
near  Maiden,  Kanawha  County,  and  Hartford  and  Maaon,  Mason 
County. 

DOMESTIC  CONSUMPTION. 

The  following  table  shows  the  increase  in  the  proportion  of  salt  pro- 
duced in  the  Imited  States  entering  into  domestic  consuiuption.  Of 
the  total  consumption  of  salt  in  toe  United  States  the  quantity  of 

domestic  production  used  has  increased  from  63.5  per  cent  in  1880  to 
90. G  por  cent  in  1907,  and  the  consumption  of  salt  imported  into  the 
United  States  has  decreased  from  '>r,  5  per  cent  of  the  total  in  1880  to 
3.4  percent  in  1907,  this  being  U.U  per  cent  less  than  in  1906.  The 
actual  consumption  in  1907  was  30,546,967  barrels,  while  in  1880  the 
actual  consumption  was  but  9,384,263  barrel.  The  production  in 
the  United  States  in  1880  was  5,961,060  barrels,  and  the  imports 
amounted  to  3,427,630  barrels.  In  1007  the  prxUiction  had  increased 
to  29,704,128  barrels  and  the  imports  had  decreiused  to  1.0()2,851  bar- 
rels, w^hich  importation  was  considerably  less  than  that  of  1906. 

Supply  oj  salt/or  domestic  consumpticm,  1S80~J906,  in  barrels. 


I  I  .  \ 


Source. 

UBOl 

1880. 

8.876,991 
l,8S8»0a4 

1800. 

1807. 

Total  

Exports  

Domestic  consumption  

PvmnU^e  of  imports  to  total  consumption 

6,961,060 

20,809,342 
1,427,881 

29,704, 128 

9,388,fi99    10, 71'),  015 
4,43(1          17,  W7 

22,297,203 
fi3,05O 

29.  W.7  f7 
242. 774 

:5'i,7iV,.979 
220,012 

9,384,:'(i3 
3&5 

10,097,418 
877,610 
17.2 

22,243,613 
l,274,<i34 
6.4 

29,176,973 
2,304,273 
43 

30,546.967 
1|S0O>884 
3.1 

IMPORTS. 

In  1894  salt  was  placed  on  the  free  list  and  importations  increased 

to  434,155,708  pounds  in  1894  and  to  520,411,822  pounds  in  1896.  In 
1897  salt  was  n.2:ain  made  dutiable,  and  salt  in  ba<i;>.  Inirrtls.  or  other 
packages  is  subject  to  a  duty  of  12  cents  por  1(X)  ])<)uiids  (33.0  (  cnls 
per  barrel)  and  salt  in  bulk  is  taxed  S  cents  per  100  pounds  (22.4  cents 
per  barrel).  The  duty  on  imported  salt  in  bond  used  in  curing  fish 
taken  bv  licensed  vessels  en^af^ed  in  fishing  and  in  curing  fish  on  the 
navignbio  waters  of  tho  rnited  States  or  on  salt  used  in  curing  meats 
for  export  may  be  remit 

According  to  iigures  obtained  from  the  Bureau  of  Statistics  of  the 
Department  of  Commerce  and  Labor  the  quantity  and  value  of  the 
salt  imported  and  entered  for  consumption  in  the  United  States  in 
the  la^t  five  years  is  as  follows: 


Salt  iinporkd  and  entered  for  coneumpHon  m  the  Umied  8taU»t  190^1907,  in  pownit. 


In  bags,  bftrrcls.  und 
other  packages. 

In  bulk. 

For  tlio  purpose  of 
curing  fi»h. 

Total  quan- 

Tout 

Quantity. 

Value. 

<)uanti^. 

Volae. 

Quimtltf.  Valuik 

liili 

72.K3.S,011 
(i9.K'"j7,.ViO 
73.2.'>J,yi"i9 
74,228,878 
74, 783,  Oft 

$2.59. 0:** 

247..S,S3 
257,<>92 
342,377 

147.'i.r..  24fi 

i:/  ii'.'i 

159,«)74,<m5 

Ufi,826>«7« 

1134,714 

l.'.i,  '>\\ 
HW/J44 

lOOfieo 

107,  iS7.  4.10    $102.  2a5 

11S.71S,  4.V.  yyim 
ya.'.»7J,y.'")i  fi 

115.369,107  ,  101.320 
107,006,880  100^780 

327.960,707 
^T.».?7o.4Sl 
:^_'J.:ii7,L.'il 
34B,2<;2,G«0 
397,506, 304 

$495, »48 
4*57.754 
A'M.  189 
506,882 
461^388 

•  Ifanutaoturan'  Record,  llMCh  b,  1808. 
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From  the  table  it  is  evident  that  the  iniporta  uf  salt  iiito  the  country 
fell  off  considerably  m  1907;  the  figures  for  the  year  are  lower  than 
those  for  any  year  of  which  the  Survey  has  record.  Jn  oUierwords, 
the  domestic  production  is  more  than  ever  before  nearly  able  to  meet 

the  domestic  ronsuinpfion.  The  f  liirf  (IcrreMs*'  is  noted  in  the  qimTi- 
tity  and  value  <»f  salt  imported  in  bulk,  but  there  is  also  a  failing  oif 
from  1900  in  the  suit  iiuported  for  the  fislieries  iudustrj'.  There  was 
a  slieht  increase  in  the  quantity  of  high  j^ade  salt  imported. 

The  imports  came  from  the  United  Kingdom,  Italy,  British  West 
Indies,  and  Spain,  named  in  tlie  order  of  importance.  From  these 
four  sources  over  90  per  cent  of  both  quantity  and  value  of  the 
imports  were  derived. 

EXPORTS. 

The  exports  of  salt  of  domestic  ])roduction  from  the  United  States 
from  1903  to  1907  ia  shown  as  follows: 


SaU    domatM  produeUon  exported  from  the  DnUtd  Suuet,  190S~1907, 


1903  pounds. 

1904  do... 

1905....  do — 


25, 499,  630 
27,  928. 090 
68,475,356 


$95,570  '  1906  pounds 


113,625 


1907,,.. ....do. 


67,»76,581 
61,603,422 


$274, 627 
232,805 


The  exports  of  salt  have  increased  greatly  since  the  early  part  of 

the  prnscnt  decade.  Tn  1!H)7  there  wa^^  a  sliirht  decrease  from  the 
exports  in  1906.  Most  of  this  salt  went  to  Cuba,  Canada,  Mexico, 
and  Panama. 


WORLD  S  PRODUCTION. 


In  the  following'  tahle  tlie  statL^lics  of  salt  production  in  the  prin- 
cipal salt-prochiciiiij  countries  of  the  world  from  1901  to  1906  are 
shown  as  lar  as  statistics  are  available.  Tlie  production  of  Turkey 
is  not  included.  The  industry  in  that  xjountry,  as  in  Austria-Hun- 
gary, is  a  Government  monopoly,  with  no  statistics  of  production 
published.   No  statistics  are  available  from  Russia  since  1903. 

Hie  wrrUPe  aeU  produeHon,  1901-1906^  m  lAort  ton*. 


!'*)! 
IfiM. 


Tmmt. 

rii:Ti»<l  1\  lii|,'il<nu. 

Oenium  Ktupixc 

Value. 

Quantity, 

ValM. 

1901  

■J,  *77.  't.'iJ 

ii.  11?: , 
t-,  irj',  '.i.'j 

0, ii-jU 

-,  r.M .  n; 

■1.  \  V\.  1.(1 
.'.  11  ^. 

1  i^.t.'") 

$_•>'•■»!  on 

.',.NL",  StS 

17'J 

Ld"".,  (117 

i.L-.*i',r)o7 
1.  J7:,..>.] 

?2,Di'j.sno 

i,  141"),  «)0 

1,7.''I,7-I7 

i.7-i:).:'L^i; 
r,s«i7, 
I,s7.i,7:>j 
l.Mt.+ii 

$.".,(NV4,.'-iOO 
4.<K)2,iXlO 
\.  ."i.>7,7i7 

1903  

1904  

J ,  u%: ,  :.:',:< 
'.' .  ."Ill 

.  •? . '  1 7'  1 
J,'.«"i..'i7' 

- ,  7i  i7 . 

;*,">!»  !.  Hi  H 

im,  

QiMOtlty. 


7Sl,fi75 
778,778 


Vftiue. 


-t,  14& 


Qoanttty. 


47»,708 
506,401 
538,480 
6U,837 


Value.  Qujutltf. 


717.488 
713.506 

1,  HQ,  788 


680,078 
506,338 


Value. 


si.v:.-.<i,4;u 
ni,((7i,':»;io 

!Si;i.7iS 
1li,lC'4,7H3 

49,717,164 


<*  IndodM  piodoet  «f  Algartft. 

k  Oovemineat  monopoly. 

e  Production  and  value  In  1904imdlaiiufclagap1]iete«e1  fntbeworid'ftprodtiet^ 
4  Hmiipuy  Dot  toolnded. 
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rsoES. 


The  world's  mlt  production,  1901-1906,  in  thori  ton* — Uentiuued. 


Ymt, 


im. 

IMS. 


mi, 

MOB. 
1S06. 


Qmntlfjr. 


1,880,438 
2,035,969 
1,888,648 


Qaaatity. 

Value. 

13,591,973 
3,964, 162 
3,652,074 

& 

:iS0.363 
470.  (io7 
4(1,116 
599,292 
543,931 
017,422 

J599,W4  j 
707,424 
670,247 
738,348  ' 
736,074 
782,407 

Qnuillty.  I  ValM. 


1,234,839 
1,231,058 

1,1X12,221 

;.i::i!i.702 
1,^30  682 


«1, 821, 764 
2,481,^57 
2,4^,260 
3,006.900 
1,981,  as 


Ollwr  ootiDtri«8.'» 


1901. 
1002. 

uw. 

1«M. 


IMA. 


(Quantity. 

Value. 

Qimntitjr. 

Valus. 

Qioantity. 

Vaiue. 

59,428 
63,056 
62,4^2 
68,777 
67,340 
72,697 

1262,328 
288,581 
297,617 
318,628 
3a0,8S8 
842.815 

541.613 
125,467 
477,000 
584,000 
442,086 
'69,004 

82,463,670 
970,522 
1,106,000 
1,543,000 
1,841,926 
45,548 

13,622.026 
13,880,017 
13.674,341 
14.560,464 
15,071.236 
15.340,553 

845,968,867 
45.613.396 
45,858,300 
47,537.508 
48,442.590 
41,185,910 

Total. 


1  PrrKiuetkni  and  value  in  VBOi  lued  in  making  op  total  for  worid'e  piodnctioa  in  190^  190|,  and  190Bb 
t>  rrobaUy  fiOO^  tow  dioald  be  added  aainiBlly  for  ooiintrlea  not  mnridilDg  etatiaan. 
cTonia. 

BROMINE. 

The  bromine  industry  in  the  United  States  is  centered  in  Micliieaii, 
OhiOj  Pennsylvania,  and  West  Virginia,  named  according  to  uieir 
lelatnre  importance,  and  the  production  from  theee  four  States  is 
giyeu  in  the  foUowinjg  table: 


Production  and  value  of  hromim,  1SS0-1907. 


1880.... 
1883..., 

1884..., 
1885.... 
1886. . .  < 
1887.... 
1888. . . , 
1889.-.. 
1890.... 
1891.... 
1892..., 
1893.... 
1894... 


•  *  •  • 


pounds. . 
do. ... 

. . .do  

...do.... 

...do.... 
— do.... 
. . .do. ... 

 do  

...do.... 
...do  

. . .do. ... 

 do. . .  - 


404. 690 
301,000 

281, 100 
310,000 
428,334 

190,  087 

418, 891 
387, 847 

343y  000 
:i79.  'J  so 
'MS.  :m 

379,  444 


$r,7,  404 
89,900 
141,350 
61,  717 
95,290 
125,  667 
104,  719 
54,  880 
64,502 
104.  520 
102, 450 


1895  pounds. . 

X893m  «dOa ■ • • 

1897* •         «do« • • - 

1896.  «do«  * • • 
1899*  «do«  • « * 

1900  do,... 

1901 .  Ado*  *  *  ■ 

1902 .  «do* • • • 
I  fK)3 ......... do. 

1904  .•-«•«••  «ilo«  ■ « • 

1905  do  

1906  do  

1907  do  


617,421 
546,500 

1R7, 149 
486,  979 
433,004 

521,  444 
552,  043 
513.  893 
598.  500 
897, 100 
1, 192, 758 
1,283,  250 
1,379, 496 


«134,S43 
144,601 

129.  094 
126, 614 
106,851 
140,790 

154, 572 

128,  472 
167,  580 
209.  130 
178,  914 
lti5,  204 
195, 281 


In  1007  those  States  produced  1,379,496  pounds  of  bromine,  valued 
at  $195,281,  the  averajrc  price  per  pound  being  a  little  more  tlian  14 
cents.  The  conditions  in  the  trade  were  therefore  somewhat  better 
then  in  1906;  for  in  that  year,  though  there  was  an  increaaed  produc* 
tion  of  90,492  pounds,  there  was  a  decrease  in  Talue  of  $13,710,  and 
prices  foil  to  an  average  of  12.8  cents  per  pound.  The  value  per 
pound  in  1907  is  still  below  tluit  for  1905,  namely  15  cents.  Prices 
were  extremely  low  in  1907,  and  ia  some  cases  barely  equal  to  the 
cost  of  production.  The  low  prices  are  in  lar§e  part,  if  not  wholly, 
due  to  tne  heavy  importation  of  German  bromides. 

Michigan  furnished  the  greater  j)art  of  the  output  of  bromine  in 
1907.    Accordinr:^  to  F.  J.  II.  Merrill,"  the  brines  m  that  State  con- 
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tailing  bromine,  in  commercial  quantities  come  from  the  MaiBhall 
sandstone,  in  the  "Upper"  Carboniferous,  and  contain  from  0.1  to  0.3 
per  cent  of  bromine.  At  Midland  and  Mount  Pleasant,  where  large 
quantitieB  of  bromine  and  bromide  are  made,  special  processes  con- 
trolled hj  patents  are  in  use.  The  bromine  is  freed  from  its  usual 
combinntion  with  jilknline  ba-ses  by  nipftns  of  the  electric  current. 
The  f  re<^^  bromine  is  then  blown  out  of  the  solution  by  air  and  absorbed 
by  caustic  soda. 

Bromine  was  made  as  a  by-product  in  1907  at  Pomeroy,  Meigs 
County,  Ohio,  and  at  Hartford,  Mason  CSounty,  W.  Va.,  towns  about 

5  inilos  apart  on  the  Ohio  River,  along  one  of  its  sharp  bends. 

The  [iractice  in  Ohio  bv  which  bromine  is  ohtamed  from  brine  has 
been  described  by  Bownocker,''  and  the  fundamental  chemical  prin- 
ciples inTolved  are,  so  far  as  known,  those  usually  invohred  in  the 
manuf actu  re  of  bromine  in  the  United  States.  Bownocker's  descrip- 
tion is  as  foUows: 

After  the  salt  has  boon  removL'J  from  tlio  praincrn  ihv  remaining;  liquiti,  known  as 
bittern  and  having  a  density  of  from  35°  to  4{f  B.,  is  run  into  a  tank,  where  it  settles. 
It  i0  then  conducted  to  a  stdl,  the  body  of  which  is  made  of  satidstone. 

Tb<^  hittf-rn  and  rhemicals  are  poured  into  ihf  still  through  u  funncl-shapt-d  open- 
ing in  the  ton,  and  withdrawn  Irom  the  still  by  a  small  opeuuig  in  the  bottom,  after 
the  bromine  iiuat^  Vn-i-a  ramoved.  Steam  is  blown  into  the  still  by  a  small  opening  in 
the  bottom,  prcnliK  ing  a  temperatnro  rrportcd  at  about  180**  F. 

The  cuudeuBer  i^^  smiply  a  rectaugulur  Ixjx  alx>ut  5  feet  long,  through  which  pass 
three  lead  pipes  extendme  from  the  still  at  one  end  to  the  bottle  which  collects  the 
bromine  at  toe  other.  Cdd  water  ie  kept  running  throufl^  the  box,  condensing  the 
bromine. 

The  bromine  exists  in  the  bittern  as  magnesium  bromide  (MigBrs)^  comprising 
about  one-half  of  1  per  cent  of  the  mass.''  Alter  bittern  has  been  nm  mto  the  stifl 
and  steam  turned  in,  sulphuric  a<  id  {HjSO^)  ia  added,  the  proportion  being  1  pound 
of  the  latter  to  20  gallons  of  the  former.  This  is  followed  by  the  addition  of  potwrium 
chlorate  (KCIO,),  the  ratio  being  1  pound  to  60  gallons  of  bittern. 

The  following  reaction  takes  puce  in  the  still: 

»MgBr,+ KaO,+3H3SO«=6Br+ KCl+3MgS04+aH^. 

The  bromine  escapes  as  a  gas,  but  is  dianged  to  a  liooid  in  the  oondoiser. 

Formerly  ^iKiniMi;'  -  dioxide  (MnO,)  was  n8rd  in  place  of  the  potfwniain  dilQiate. 
the  change  resulting  from  the  lower  cost  of  tlw  latter. 

At  Maiden,  on  the  Kanawha  River,  a  few  miles  southeast  of 
Charleston,  W.  Va.,  the  brine  that  is  used  in  the  manufacture  of 
bfmnine  is  obtained  from  the  Pottsville  formation,  and  at  Pfttsburg  ' 

it  comes  from  the  Pocono. 

Broniinr  is  iLsed  mostly  in  the  form  of  alkaline  hroraides  in  medi- 
cine and  ])liotonTaphy.  In  its  elementary  form  it  is  also  used  in  the 
manuf  at  hire  of  certain  dyes,  as  a  disinfectant,  and  in  certain  metal- 
lurgical oporati<Hi8. 
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SULPHUR  AND  PYRITE. 


By  VV.  C.  PuALEN. 


StrLPHliK. 

PRODUCTION. 

In  1907  sulphur  was  pFoductnl  in  the  United  States  in  Louisiana, 
Xeva<Iii.  Wyoininfx.  Utah,  and  Colorado.  The  outptit  of  cikIi  of 
these  blatos,  except  Louisiana,  was  small.  The  imj)()rtance  of  the 
sulphur  industry  in  Aiuonca  has  grown  rapidly  witliiu  tlie  last  few 
years,  and  the  phenomenal  j«oduction  of  294,153  long  tons  in  1906 
was  nearly  (-({ualed  by  the  production  of  293,106  long  tons  in  1907. 
A  decrease  in  production  was  reported  from  Utah,  Nevada,  and 
Wyominfx.  Louisiana  reported  an  increased  prodiictinn  in  1907  as 
compared  with  that  of  1906,  and  Colorado,  wliich  did  not  produce 
any  sulphur  in  1906,  was  added  to  the  hst  of  producing  States.  The 
Talue  Of  most  of  the  output  during  1907  has  been  compiled  from 
current  market  prices  in  New  York,  which  ranged  from  $22,125  per 
lonjr  ton  during  the  first  nine  montlis  of  the  year  to  from  SIO  to 
$19.50  per  ton  at  its  clnsp.  From  the  New  York  prices  the  value  at 
the  mine  ha**  been  com  ou ted.  The  total  value  of  $5,142,850  obtained 
in  this  manner  is  an  aavance  oyer  the  value  for  1906  of  $46,172. 

The  production  of  the  countiy  since  1880  is  shown  in  the  following 
table: 

PndueUon  of  sulphur  m  the  Unittd  SUUa,  JS80-1907, 

1880.  .long  tons..  '/Mi        .*2l, (MX)  ,  isM.  .long  tons. .  446  $20,000 

1881  do   53(J  21,  (KM)   do   1,<U)7  42,  (KX) 

1882  do   o3(>  21,0fK)  '  ISW  do   4,  (J9G  87.200 

1883  do   893  27.  (KM)    1H!I7  do   2,031  45,590 

1884  do....  44()  12.000  ,  1898  do....  1,071  32, 9(;0 

1885  do   038  17,875    1899  do   4,313  107,500 

1886  do   2,232  oin)     i  iiio  do   3,147  88,100 

mi  do....  2,m  100,000,1901  do....  «241,69i  1,257,879 


1888  do  I  1902  do....  o 207, 874  W7.(»9 

1880  do. ...           402          7,860  i  1903  do. ...  a  233, 127  1, 109,  818 

1890  do  1  JiMM  do....  127,292  2,0(i3,760 

18»1  do....        1,071         39,600  I  1905  do....  181,677  3,706.5(50 

lSn2  do               2,400          80,  (HO    lOOO  do   294.153  5.  nnn,  HTS 

1893  do...-        1,071          42.000  11907  do....  293, 10(i  5,142,850 

o  Includes  the  productioa  ol  py rite. 
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OCCURRENCE. 

Loumava.—T\m  deposits  of  sulphur  in  Calcasieu  Parish,  La.,  have 
been  referred  to  the  CretHceous  series  by  Harris  and  Veatch.** 

About  1S6S  the  Louisiuna  Oil  Company  was  formed  to  exploit  th» 
oil  and  gas  springs  at  the  head  ol  Bajou  Choupique,  about  15  mileff 
west  of  Lake  Charles.  At  a  depth  of  443  feet  a  deposit  of  sulphur' 
was  cncounterefl  A  year  or  two  Inter  otlier  bonnjrs  proved  the 
sulphur-bcarui^  bed  to  be  about  100  feet  tiiick.  The  beds  of  water- 
bearing sand  overlying  the  sulphur  bed  made  the  sinking  of  a  shaft 
practically  impossible.  Later  on  the  company  succeeded  in  forcing: 
a  larfje-sectioned  cast-iron  shaft  to  a  depth  of  110  feet,  when  it  was; 
abandoned  on  account  of  the  breaking?  of  the  lining.  After  these 
attempts  Uttle  was  done  at  the  sulphur  deposits  until  1895,  when 
the  invention  of  the  "Frasch  process"  by  Air.  Herman  Frasch,  of 
Cleveland,  Ohio,  caused  a  resumption  of  active  work. 

The  Frasch  process  of  obtaimng  sulphur  has  been  described  in 
many  places,  and  an  improved  method  was  detailed  by  ilr.  Frasch 
recently.''  Briefly,  the  process  is  as  follows:*^  A  well  is  driven 
throuf^h  the  various  strata  to  the  sulphur-impreji^nated  beds  in  much 
the  same  manner  as  is  usual  in  sinking  wells  lor  oil  and  gas.  In  eack 
wdl  there  are  placed  concentrically  four  lines  of  ])ipe,  having  diame- 
ters ranging  from  10  inches  to  1  inch.  Superheated  water  and  hot 
air  is  forced  down  the  pipes  and  the  spaces  between  them  to  melt 
the  sulphur  and  to  brinp:  it  to  the  surface.  The  hot  water  flows 
down  between  the  two  outer  pipes  which  are  respectively  10  inches 
and  6  inches  in  diameter,  and  passes  into  the  limestone,  mating  the 
sulphur.  The  quantity  of  sulphur  melted  and  the  range  of  action  of 
the  water  depend  on  the  teniperature  of  the  wntor  nnri  on  the  Dres- 
sure  at  which  it  is  supplied.  The  heavy  melted  sulphur  runs  l)ack  mto 
the  sump  around  the  well  pipe,  which  it  enters  through  holes  ])ro- 
vided  for  this  puri>ose.  Hot  compressed  air  is  forced  down  through 
the  smallest  or  1-inch  pipe  and  at  the  bottom  of  the  well  mixes 
with  the  melted  sul])liur  and  forms  an  aerated  mass  sufficiently  low 
in  specific  gravity  to  allow  the  water  pressure  to  elevate  the  melted 
sulpnur  to  the  surface,  where  it  is  discharged  into  large  rectangular 
vats,  constructed  of  rough  planking.  The  aimensions  or  the  vats  vary 
somewhat,  but  they  are  made  as  large  as  350  by  250  by  40  feet,  and 
some  of  them  are  so  arranged  that  railroad  trams  can  pass  between 
them.  The  vats  are  filled  as  an  ordinary  water  tank  would  be,  but 
the  viscosity  of  the  sulphur  as  it  cools  prevents  the  formation  of 

Serfeetly  horizontal  la3Trs,  and  the  How  of  sulphur  is  being  constantly 
eflected  to  different  parts  of  the  yat.  In  this  manner  cooling, 
sohdification,  and  feeding  go  on  simultaneously.  The  hardened 
sulphur  is  broken  up  by  workmen  eitlu  r  by  pick,  crowbar  and  shovel, 
or  oy  blasting:.  The  sulphur  going  to  the  Athnitie  seaboard  is  first 
8liip])etl  by  rail  to  Sabine  Pass  on  the  Gulf  c<iuj>l,  w  here  it  is  loaded 
Into  ships  by  machinery;  the  remainder  is  shipped  by  rail  to  Tarious 
other  points  in  the  country.  At  the  close  of  the  year  1907  thirty 
^ells  were  re]>orted  in  operation. 

]\)/omi)u/. — 1'be  hot  sulphur  springs  and  travertine  deposits 
near  Cody,  \Vyo.,  have  been  described  oy  numerous  observers,  and 

aRopt.  C,e<)\.  Survey  Ix>iilslanft  for  18".^,  p.  02. 

*Tbe  Mlulug  Woriti,  I>ec«?inber  14,  IW7. 

f  V'Ul«rj  !>•  A.,  Eng.  and  llin.  Jour.,  DaMmber  M,  Wt 
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the  latest  account  is  by  Mr.  E.  G.  Woodruff."  of -the  United  States 
Geological  Survey,  The  deposits  are  located  about  3  miles  west  of 
Cody,  along  the  base  of  Cedar  Mountain,  on  the  south  side  of  Sho- 
shone River,  in  serf!.  3  and  10,  T.  52  N.,  R.  10.?  W.  Hm  doixxsits 
considered  workable  occur  in  a  narrow  hvU  2  nuies  long,  extending 
from  Hot  Springs  southeaiit  to  Sulphur  Creek. 

The  sulphur  occurs  native  in  small  3rellow  ciTstals  and  as  ^a^ 
streaks  in  the  rock.  Where  mining  operations  are  in  progress  it  is 
found  in  irrofnihir  b^nls  in  limestone  and  tnivcrtine,  ft5?sociatod  with 
fine,  whit«'.  crystalline  a«Tjrrej]fatos  of  gypHum,  filling  cavities  2  to  8 
inches  in  diameter  and  H,ho  disjseminatcd  thiuugh  the  limestone.  The 
cavities  are  thought  to  be  portions  of  subterranean  channels  through 
which  the  liot  sulphur-bearing  waters  flowed,  and  on  the  walls  of 
which  the  sul])hur  was  gradually  deposited  until  the  clianiber  was 
partly  or  entirely  lUled.  In  the  areas  between  the  groups  of  cavities 
only  small  auantities  of  sulphur  are  found,  but  in  the  enriched 
pockets  sulphur  constitutes  from  30  to^  50  per  cent  of  the  rock. 
Laterally,  a  <l(-))osit  may  be  rich  at  one  point  and  barren  10  feet  away. 
The  deptn  of  mineraUzation  is  not  known,  as  niining  and  prospecting 
]\nvo  been  carried  only  to  a  doptli  of  20  feet,  hut  it  seems  improbable 
that  rich  puckcls  of  sulphur  will  be  found  far  below  the  surface. 

The  evidence  seems  clear  that  the  sulphur  was  deposited  by  hot 
springs,  the  heat  coming  from  slowly  cooling  magmatic  intrusions, 
increased  probably  to  a  slight  extent  by  the  heat  from  chemical 
reactions.  "^As  tlio  waters  l)eanng  the  snlphiir  compounds  approach 
the  surface,  sulphur  is  dcpu&ited,  dnc  to  cooling  and  oxidation.  As 
both  these  processes  take  place  in  a  <  omparatively  restricted  super- 
ficial zone»  It  follows  that  the  richer  deposito  wiU_  probably  be  found 
near  the  surface,  and  they  may  tend  to  diminish  in  depth.  The  fact 
that  t!u'  deposits  are  associated  with  calcaroons  material  is  of  si^ifi- 
cance,  uidi eating  that  the  limestone  may  be  essential  to  the  deposition 
of  the  sulphur — the  mine  so  as  it  is  known  that  the  hot  waters  have 
passed  through  siliceous  rocks. 

Mining  is  carried  on  in  open  pits,  and  the  lock  is  blasted  out  with 
powdej:.  It  is  sorted  by  hand,  and  all  ore  over  30  per  cent  is  hauled 
to  the  smelter  of  the  ifighorn  Sulphur  Company  near  the  mouth  of 
Shoshone  Canyon.  The  average  sulphur  content  of  the  ore  smelted 
is  35  per  cent.  At  the  smelter  the  ore  is  run  from  storag^e  bins  into 
smdl  steel  cars  of  1^  tons  capacity*,  and  a  train  of  3  cars  is  then  run 
into  cylindrical  retorts  and  the  sulphur  melted  by  steam.  The 
molten  sidphur  flows  tlirough  the  perforated  sides  of  the  cars,  thence 
to  the  bottom  of  the  retort,  from  uliicli  it  flows  tlirough  a  trap  into 
bins  where  it  cools.  After  cooling,  the  sulphur  is  ground  in  an  8-inch 
Blake  crusher  and  pulverized  to  a  fine  powder  in  a  rotarv  grinder. 
Onlv  two-thirds  of  the  sulphur  in  the  rock  is  obtained.  Aloige  part 
of  the  product  is  shipped  to  Omaha,  Xchr  mtm?  the  remainder  is  used 
in  the  maiiufac  ture  of  sheep-dipping  preparations  in  Wyoming  and 
adjacent  State». 

Utah,  * — The  Utah  sulphur  deposits  that  were  worked  during  1907 
are  located  near  Black  Rock,  Beaver  Countv.    The  sulphur  is  found 

in  beds  of  soft .  rhyolitic  tuff,  which  some  of  tlie  miners  call  g^'psum." 
The  series  in  which  the  tufi*s  are  found  are  thought  to  overlie  Paleo- 
zoic sediments.    The  sulphur  beds  are  located  in  or  near  a  zone  of 

•  Btdl.  U.  B.  Q«ol.  Sumy  No.  S40-L,  1908. 

ft  Lee,  W.  T.,  TtM  Cove  Greek  eolphur  bed«,  Utah:  Bull.  U.  S.  QeoL  Survey  315, 1907  pp.  48&-48B. 
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intense  faultin^j  aud  volcanic  activity  which  is  not  yet  ended,  and 
hydrogen  sulphide  (II,S)  is  still  escaping  from  the  line  of  siilphur  beds. 

•  The  sulphur  occurs  mainly  as  a  dark-colored  imprecation  OP 
comont  in  the  rliVDlitie  tvifT,  but  it  is  also  found  in  cvlinilrical  masses 
10  to  15  feet  in  diameter,  having  a  rude  radial  strueture,  and  as  irregu- 
lar veins  of  pure  yellow  sulpnur  often  several  inches  thick.  The 
sulphur  ore  yaries  p-eatly  in  richness,  from  material  containing  only 
a  trace  to  ore  nearh  100  per  cent  pure.  Material  haying  as  little  as 
15  per  cent  sulphur  is  considered  paying  ore. 

The  cost  of  production  is  considerably  more  than  wnnld  he  the 
case  were  operations  conducted  on  a  scale  jusiifying  the  iiLstallation 
of  labur-savmg  machinery.  vSurface  stripping  by  horses  and  scrapers 
to  a  depth  of  10  feet  is  practiced,  and  the  ore  is  remoyed  by  manual 
labf)r  and  taken  to  the  smelter.  Here  it  is  placed  in  iron  retorts 
and  melted  by  steam  forced  into  it  at  a  pressure  of  60  pounds  and  at 
a  temperature  of  144°  C.  The  liquid  sulphur  is  drawTi  off  through 
the  bottom  into  iron  receptacles  and  cooled  in  ina»j*es  weighing  200 
pounds.   In  this  form  it  is  stored  until  needed,  when  it  is  ground 

and  shipped  in  sacks. 

Philip  pine  Islands:.^ — Several  small  sulphur  deposits,  of  which 
the  most  noted  are  known  as  the  San  Antonio  and  the  Santa  Rosalie 
deposits,  are  located  on  the  slopes  of  Mount  Guiron,  on  the  Island  of 
Biliran,  Philippine  Islands.  Sulphiu:  from  these  deposits  would 
haye  to  compete  with  Japanese  sulphur,  the  price  of  which  at  Manila 
is  50  pesos  per  ton.  With  present  transportation  facihties  it  is 
calculated  that  the  cost  of  delivering  refinefl  sulphur  at  Manila  from 
the  San  Antonio  deposits  would  be  about  37  pesos  per  ton,  arid  that 
sulphur  from  other  sources  could  not  compete  with  the  Jupunese 
product,  owing  to  higher  cost  of  production  and  deliyery. 

IMPORTS  AND  EXPORTS. 

For  the  first  time  in  the  history  of  the  importation  of  sulphur  into 
the  United  States  the  total  value  of  the  imports  amounted  to  less 
than  $1,00U,()()0.  The  great  decline  in  11)07,  as  was  to  be  expected, 
was  in  the  quantity  and  yalue  of  the  crude  sulphur  receiyed  into  the 
country,  tlic  ftdling  off  in  quantity  of  this  sulphur  amounting  to  72 
per  cent.  The  total  value  of  the  imports  into  the  United  States  in 
1907  was  but  32  per  cent  of  what  it  was  in  the  preceding  year.  The 
production  of  Louisiana  sulpliur  has  reached  a  point  where  it  is  able 
to  sup])ly  the^  domestic  requirements.  In  the  following  table  the 
total  unportation  for  consumption  is  giyen  for  the  last  six  years: 


Stdpkut  imported  and  tnixnd  for  eon$uinption  in  the  UnUed  6taU$,  19CS  to  1907 ^  in 

long  tone. 


Crude. 

Flowers  of  sul- 
phur. 

Kcflnod. 

AH  Other,  ft 

Total 

value. 

Qtmn- 
tit>-. 

Qtmn- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan* 

titr. 

VtlM. 

1902  

170,  Wl 

73S 

- 

14 

27 

S3. 325 

$3,357,650 

Is'-.  '.fit 

1 .  V.  1 

',  >,  t.Sit 

d.74i. 

■29 

.3.  '.(US 

3.709,(»0 

•J,  i<>j,  :<M> 

1 ,  1^2 

3\>.  ]  M 

4.773 

41 

."i,  403 

2.5n,2G0 

l..V>,  13<i 

I '■.037 

77'.t 

27 

3.  .Vi2 

\,hC7,4SS 

1900  

Ti,m4 

im 

17,WH 

•M 

3,'£14 

1.333,660 

20,399 

355,944 

1,458 

41,21tt 

U) 

8.426 

4»,17« 

aKiig.  H!hI  Mill.  Jour.,  Dt'cemU'r  7,  1907. 

*  Indudfls  «utphar  lao  and  other  gndM  not  otheiwlw  provided  for,  but  not  VJtVtn. 
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In  the  following  table  are  giycn  the  statistics  of  imports  by  countries 
from  which  sulphur  was  exported  into  tho  T'nitcd  States,  and  by 
ports  at  which  it  was  received,  for  the  years  11>()5  to  llt()7,  inchisive. 
The  faUiug  oil'  iu  the  importations  from  Italy  and  the  marked  diminu- 
tion in  the  quantity  of  the  imports  as  a  whole  are  the  most  noteworthy 
features. 

StaUmenty  &y  tountria  and  bff  euttom  dutrjete,  thomng  ike  tmportt  into  (he  United 
BUitm    crude  gidpkur  or  tnnuione  «oeA  calendar  yeaTt  1906  fo  J907,  tn  long  tone. 


1  1906. 

1900.            1  1907. 

duirlcls  through  which  imponod. 

Quan- 
tity. 

Valoe. 

UtJ. 

Valtw. 

VXJ. 

Voltlt. 

COUXTBT. 

12, 307 

.S5 

$472 

S'.,  733 
1,274.014 
210,  I'll 
1.5'Aj 

3.K81 
47.t>2» 

40 

$7«.,(>tW 

337,323 
l,(rj'j 

220 
3,  SXi 
lt>,  0M9 

$4Ji'A 

Ni.  152 
IVJ,  301 

CranPOKB  DUTMCTt 

Baltimore,  M<1    

1,.'>22,005 

r2, 404 

1,282,873 

20,318 

3o7, 167 

13 

128 

4,130 

Bi>stiin  (Uiil  <'(t!irU'slowii,  Sin.^s  

171,235 

.SV,,(H1 
47,tM8 
2S<,,378 
131,71» 
75, 558 
4,060 

7,552 

A,  r.iT 

iKil.'-'.".'! 

139,  .^M 
IW.OIO 
67,362 
4,460 

3:,,  7'.'H 

7,060 
12, 192 
3,530 
206 

3, 141 

54,231 

11,224 
3,h27 
1,013 

AJIo(hM..'....7  

ToUl  

9, 145 
2,994 
202 

192.000 
70.672 

83,201 

1,523,006 

72,404 

1,882,873 

20,318 

367,187 

In  1900  tlic  United  States  exported  2J,2;>7  long  tons  of  sulphur, 
vakied  at  S4()0,435;  in  1907  the  exports  increased  to  35,925  h)n<r  tons, 
valued  at  $734,741).  Most  of  this  sulphur  was  exported  to  France. 
As  the  total  imports  were  only  22,523  long  tons,  it  is  apparent  that 
the  domestic  production  exceeded  the  consumption  by  13,402  tons. 
A  few  years  ago  this  would  have  been  considered  beyond  any  possi- 
bility. 

POREIQN  SOURCES  OF  SULPHUR. 

Sicihj. — For  ten  years  prior  to  Aug^-ist,  190G,  more  than  three-(iuar- 
ters  of  the  sulphur  industry'  of  Sicily  had  been  in  the  hands  or  the 
Sicilian  Siilohur  ( 'miipniiy  (Liinite<i),  of  London,  which  virtually 
controlled  tue  sulphui*  busine.NS  of  the  world  during  that  period. 
When  the  contract  between  the  English  company  and  the  Sicilian 
sulphur  producers  came  to  an  end  on  August  1,  1906,  the  former  had 
a  lai^e  stock  of  sulphur  (estimated  at  45()/hio  tons)  on  hand.  To 
avoicia  reduction  in  the  price  of  sulphur,  which  would  doubtless  have 
involved  disastrous  results  to  the  in<lustry  in  Sicily,  the  Italian 
Parliament  passed  a  law  requiring  all  Sicilian  sulphur  to  be  sold 
through  the  "Consorzio  Obligatorio,"  presided  over  hy  a  royal 
comnussioner,  with  Govenimen  t  resources  nehind  it.  At  a  conference 
between  representatives  of  the  Sicilinn  and  the  American  sulphur 
interests  lieM  in  July,  1007,  the  Italians  insisted  that  American 
sulphur  should  be  kept  out  of  the  European  market.  The  American 
interests  declined  to  entertain  such  a  iHouositioii,  and  in  August, 
1907,  the  situation  in  Sicily  became  decidedly  tl^eatening  as  a  result 
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of  the  Italian  Government's  attempt  to  reduce  wacjes.  About  the 
same  time  it  was  decided  to  throw  upon  the  Aniencau  market  the 
stock  of  sulphur  accumulated  in  Sicily.  With  tliis  end  in  view  a  first 
cargo  of  3,000  tons  was  sent  over,  and  it  was  understood  that  more 
was  to  fol  low.  In  October,  1 907,  prices  on  prime  Louisiana  sulphur  to 
New  York,  Boston,  and  Portland  were  quoted  at  from  $19  to  $19.50 
per  long  ton,  a  drop  from  $22,125,  the  price  which  had  obtained 
during  the  early  part  of  the  year.  Early  in  January  of  the  present 
year,  1908.  the  Consorzio  and  the  ^Unerican  producers  came  to  an 
understanding  and  prices  were  again  adyanced  to  $22  per  ton  and 
have  remained  at  this  figure  up  to  the  time  of  writing  (June,  1908). 

In  spite  of  the  fact  that  quotations  have  been  more  than  $22  per 
ton  the  greater  part  of  the  year,  it  is  significant  that  the  exportation 
of  Sicilian  sulphur  to  the  tJnited  States  has  show^  a  constant  and 
marked  decline.  Four  years  ago  the  importation  of  Sicilian  sulphur 
amounted  to  more  than  100,000  long  tons.  With  the  growth  or  the 
Louisiana  sulphur  industry,  Sicilian  sulphur  in  the  United  States  has 
become  almost  a  negligible  quantity,  as  will  be  seen  from  the  importa- 
tion from  Sicily  of  but  3,393  long  tons  in  1907.  The  following  table, 
reported  by  Messrs.  Emil  Fog  and  Sons,"  of  Messina,  of  exports  of  sul- 
phur from  Sicily,  by  countries,  during  the  past  four  years,  indicates  the 
falling  off  in  the  exports  to  the  United  States.  This  statement  shows 
that  9,470  long  tons  were  shipped  from  Sicily  in  1907,  but  only  3,393 
tons  reached  the  llnite<l  States  during  that  year.  Of  the  9,476  tons 
shipped  to  this  country  in  1907,  8,598  tons  were  best  unmixed  seconds 
and  878  tons  were  remied  sulphur. 

Total  txpcrU  qf  tulphwjrom.  Sicily,  190^1907 ,  hy  oountrMf,  in  Jong  torn. 


CouDtry. 


Austria  

Belgium  

France  

Oermiiny  

Holland  

Ualy  

Portugal  ,  

Uii>--!i.i  

Sctiiidiaavia  

BpalD  

United  Kingdom... 


Total. 


1904. 

1906. 

1906. 

1907. 

21,374 

13,627 
103,0-12 
31,613 
25,.T76 

8,122 
79,619 

8,373 
15,141 
30,120 

4,0&3 
1H,108 
100,r»HO 
24.487 

2o,lll 
14,442 
9(1,170 

4,423 
99,G33 
13,196 
16,673 
18,2S8 

3,478 
18,847 
70,332 
2.1,2n 

22,75<i 

67,536 
34,967 
26,660 

5,630 
79,519 
12,302 
16,181 
21,608 

3,120 
20,S83 
41,283 
21,238 

24,W 
8,863 

59,725 
37,100 
27,fi08 
11,378 

Kjm 

15,210 
25,155 
« 12,778 
16,561 
9,476 
2li,64d 

475,745 

456,260 

387,432 

334,014 

•  InoliidM  Portos*!* 


foUoiving  table,  obtained  from  information  furnished  by  the 
official  report  Keyista  del  Servizio  Minerario,  gives  the  quantity  and 
Talue  of  sulphur  produced  in  Italy  from  1901  to  1906,  inclusive: 


Produdion  of  sulphur  in  Italy,  1901-1906. 


1901... long  tons..  554.00^  .510,358,496 

1902  do  530,  yaa  10,068,8U 

IMS  do....  646,090  10,278,103 


lfK)4. 
1905. 
1006. 


.lonp  (nns.. 
 do.... 

>  •  • •  •  ado  m  m  9  m 


610,  255 
650, 967 
401,042 


$9,  740, 776 
10,269,363 
^$82,109 


.  and  MliL  Joor..  rebriMrj  98k  1908;  alM  Mlaliig  WoiM,  fUnu^ 
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One  of  the  most  unfavorable  features  of  the  SlcDian  sulphur  situap 

tion  111*  hiMivv  accumulation  of  the  stocks  of  sulphur  at  various 
ports.  At  \ho  close  of  the  year  T007,  576.377  tons  of  sulphur,  or 
about  two  years'  exports,  were  on  hand,  an  increase  since  1902  of 
about  70  per  cent. ' 

To  carry  this  immense  stock  of  sulphur  requires  a  large  outlay  of 
capital,  which  ,fortunate]yf  or  the  Sicilian  industry ,  hasheen  guaranteed 
W  the  Italian  Government.  The  stocks  of  RUiphur  on  hand  during 
the  years  from  1902  to  1907,  iuciusive,  are  shown  in  the  following 
table: 

Stockt  of  sulphur  on  Itatul  in  Sicily,  1902-1907,  in  long  tons. 


1902   :m,ii3 

1903  301,220 

19M....:  396,641 


1905   402,437 

1000    526,116 

1907  »676,877 


MexiiX>, — An  old  sulpiiur  tlepo«it  near  Conejos,  Durango,  Mexico, 
has  recently  been  Ascribed  by  Douglas  Muir.*  The  sulphur  occurs 
native  in  both  crystalline  and  maaeive  form,  associated  with  gypsum. 
Oro  carrying  less  than  15  per  cent  is  not  considered  commercial.  The 
reliiied  product  is  99  per  cent  pure,  an<l  the  residue  from  the  smelting 
process  carries  from  3  to  3  per  cent  sulphur.  All  the  output  is  con- 
sumed by  the  local  market. 

BaluchUian/ — ^The  Geological  Survey  of  Baluchistan  has  recently 
examined  the  old  sulphur  mines  of  Sanni.  These  mines  have  not 
been  worked  for  many  yenr*?,  and  are  now  in  an  almost  inaccessible 
condition.  It  is  reported  thai  tlie  quantity  of  sulphur  impregnating 
the  associated  sandstones  and  clays  is  quite  suincient  to  hold  out 
I>rospect8  of  remunerative  working,  esneciallv  when  the  favorable 
situation  of  the  mines  is  considered.  The  rock  in  the  neighborhood 
ot  the  sulphur  mines  is  impregnated  with  alunite. 

WORLD'S  PRODUCTION  OF  SULPHUR. 

The  following  table  shows  the  estimated  quantity  of  sulphur  pro* 
duced  by  all  countries  for  the  years  1905  and  1906: 

World's  jtroduclion  of  sulphur,  1905-190G,  in  vidric  ions. 


Country. 


Uait«d  States. 

Austria  

Chfle  

Fnmce  

Onem. 


Itelf. 


Total. 


1905. 


lQOr>. 


Quantity. 

Vidue. 

Quantity. 

ValtW. 

1,700 
8,510 
740 

i,m 
m 

«68,927 
24,419 

$3, 700, SCO 
.12,292 
123,647 
14,057 
23,353 
4,060 

io,aeo,»3 

288,aM 

4a;4Si 

*  4, 01  If) 
«  7n9 
'  1 ,2<X) 
t  \M) 
499, SI i 
28,332 
«  2,263 

K,O0C,C78 
«  90,000 
<  125,000 
<  15,000 
«  24,000 
•4,900 
H,WC2,10I 

«3oo,on 

«  43,000 

787,426 

14,476,408 

896,976 

14,U6,lSi 

a  Mining  World,  February  29.  \9(V<:  and  Palot,  OU,  and  Drug  Aevl^w.  Maioh  U,  IMS. 
b  Mining  World.  February  29.  19i>s. 
e Mining  ScioDoe.  Febniary 37,  IdOtLD. 226. 
4  Min.  and  Scl.  PtMS.  OotobM  3^101^ 
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PYBITE. 

PRODUCTION  BY  STATES. 

The  production  of  pyrilo  in  tlie  Ignited  States  in  1907  aniounleii  to 
247,387  long  tons,  valued  at  S794,949.    This  was  a  decrease  iii  both 

auantity  and  Talue  as  compared  with  the  returns  for  1906.  Some  of 
he  States  which  usually  produce  the  larger  quantities  of  pyrite  reported 
a  fallinp^  off  in  output.  The  New  York  production,  w^hicn  in  the  table 
is  combined  ^^^th  that  of  Massachusetts,  represents  concentrated  or 
refined  niateriai  the  average  value  of  which  per  ton  was  about  $4.25. 
To  the  tonnage  of  the  refined  material  in  New  York  there  was  added 
less  than  1 ,000  tons  of  material  which  was  sold  in  the  crude  form.  The 
quantity  of  such  crude  material  was  so  small  as  comparnl  with  the 
total  production  that  the  addition  involved  a  reduction  in  the  average 
price  per.  ton  in  that  State  of  only  13  cents.  The  p^Tite  produced 
throughout  the  country  is  mostly  consumed  in  the  manufacture  of 
sulphuric  acid. 

In  the  following  table  is  given  the  production  of  pyrite  in  the 
United  States  by  States  during  the  last  three  years: 


Production  of  pgiiU  in  Iht  UniUd  Staiet,  1906^1907,  6y  Statei,  in  iong  torn. 


Btote. 

WA.               1  190G. 

1907. 

QUEQ- 

tttr. 

Value. 

A  vcr- 

price 
per 
ioD. 

Quan- 
Uty. 

Value. 

Aver- 
ape 
price 
per 
ion. 

Quan- 
tity. 

Value. 

Aver- 

price 

tier 

ton. 

Alabama  and  Georgia . . . 
California  

UaaaaohuaetU  and  New 

19. ©28 
61,748 
3,107 

fc24,155 
11,9,15 
8,944 
123, 1S3 

171,863 
247,712 
11,491 

1(W,765 
.TO.  883 
32,770 

42r>,008 

S3. 01 

4.01 
3.70 

4.50 

3.:m 

3.  GO 
3.4fl 

26,173 
52,926 
2,579 

(0 
46.218 
4.732 
128,794 

$78,817 

236,867 
7, 179 

(«) 
dl62,615 
H.43» 
431,3m 

$3.01 
4.48 

2.78 

28,281 
51,950 
14,929 

(«) 
«» 30.671 
6,816 
124,740 

1:4.543 

14,713 

(0 
126.991 
20.803 
372,  SM 

$3.02 
3.36 

i.m 

3.62 
S.05 
3.35 

4.14 
«.» 
2:99 

253,000 

938. 492 

3.71 

261,422  j  931,305 

3.56 

247,387 

794,949 

3.31 

•  Indudes  the  production  of  IUi«ola.  <  Indudsd  In  New  York. 

*  loofcidOT  the  prodiietlon  of  Bouth  Dakota.     4  Indudee  the  produetloti  of  UeMaehuaette. 


Alabama. — The  production  of  pyrito  in  .Vlabama  in  HH)7  was  less 
than  in  1906.  The  outnut  wa.s  mined  ciueliy  bA^  the  Alabama  South- 
em  Ore  and  Copper  Company  and  by  the  l&uthem  Sulphur  Ore 
Companv.  Tlie  former  conipany  was  oi^ganized  in  April,  1907,  and 
absorhod  tlie  Alabama  Pyrites  Company.  The  shipping  mines  are 
conlined  to  liie  vicinity  of  Pyiiton,  Clay  County,  and  a  branch  of 
the  Louisville  imd  Nushviilc  luiilroad  uii'ords  transportation  facili- 
ties from  Stockdsle.  Some  of  the  pyrite  contains  copper,  which 
appears  to  increase  with  depth  and  which,  of  course,  aada  to  the 
value  of  the  ore. 

('(il'ifonnn. — There  was  a  <!e<Tease  in  the  output  of  pjTite  from 
California  in  1907  a^i  compared  with  1906.  Most  of  the  p^Tite  is 
manufactured  directly  into  sulphuric  acid  or  else  sold  for  its  sulphur 
content.    Some  of  the  pyrite  used  carries  copper. 

Georgia. — There  wns  a  decided  increa.se  in  the  production  of 
pyrite  in  Gefjrfjia  in  1907.  This  accounts  for  the  increase  in  the  pro- 
duction of  Georgia  and  .^Uabama  as  tabulated  above.  Georgia 
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pyrite  is  mined  near  Acworth,  Cobb  County,  and  at  Villa  Rica, 
about  30  miles  wost  of  Atlanta. 

Indiana  and  fliinois. — There  was  an  incroaso  in  the  production  of 
pvritc  in  1907  in  Indiana.  Illinois  also  reported  a  small  output. 
Tne  production  of  theae  two  States  is  in  the  form  of  pyrite  nodules 
cobbed  from  coal.  Fart  of  the  material  Ih  sold  to  manufacturers  of 
fertilizers,  whn  manTifarture  from  it  sulphuric  acid  used  in  the  prepsr 
ration  of  8ui>er|>li()s[)hato. 

New  York. — The  couuuerciul  uroductiun  of  pyrite  in  1907  was  con- 
fined to  St.  Lawrence  County,  wnere  mining  has  been  carried  on  more 
or  less  intermittently  for  several  years.  The  pyrito  is  associated 
with  crystalline  limestone  and  schists  and  occurs  in  hedded  veins, 
iiiipn'^rnatrd  zones,  or  fahlban»l<  v  liich  in  places  widiMi  into  lenses 
or  shoots  similar  to  those  encountered  in  the  Adirondack  nia^^netita 
deposits  of  New  York.  The  pyrite  is  associated  with  a  quartz  and 
feldspar  ;:ai)L::ne.  The  zones  strike  northeast  and  are  conformable 
to  the  wall  rock.  The  more  important  zones  are  found  in  a  line 
ext^^ndin;::  from  near  Gouvemenr,  where  the  Ameriran  Pyrites  Com- 
pany onerated  durin«x  1907,  nortiieast  to  the  High  Falls  mine,  in  the 
town  01  Canton.  Pyrrhotite  occurs  in  considerable  quantity  at  the 
Falls  mine. 

During  1907  the  Oliver  Iron  Mining  Companv  acquired  an  option 

from  tlie  Natif>nal  I'yrites  Company  nf  the  rfigh  Falls  mine.  No 
shijiinents  were  made  in  l!»(i7,  but  eonsiderfthlo  exploratory  work 
was  done.  Three  or  four  carloads  of  concentrates  were  shipped  early 
in  1908. 

An  account  of  the  mininj^  and  milling  practice  connec  ted  with  the 
pyrite  industry  in  New  York  has  been  pnltlished  by  Mr.  R.  D. 
Brinsmnde.''  Arrording  to  this  writer,  tlie  futnr*'  of  the  pvTite 
industry  in  New  Y<.>rk  depends  ehiellv  upon  coiniiierciid  considera- 
tions. The  sulphite  nulp  industiy  m  tne  Adirondacks  consumes 
large  quantities  of  sulphurous  acid  and  should  afford  an  exccllt  iit 
market  for  the  outi)ut  of  pyrite  from  St.  Lawrence  County.  This 
pyrite  contains  no  delcterions  inij>uri(  ics  to  prevent  its  use  in  making 
sulphuric  acid,  and  the  quuiiiit  v  available  is  large. 

Ohio, — There  was  a  decided  increase  in  the  production  of  pyrite  in 
Ohio  in  1907.    The  p\Tite  is  obtained  in  preparing  coal  for  market. 

Vir^nia. — Virjrinia  led  in  the  pr«Hiu<  linn  of  pyrite  in  1907,  with 
nn  output  of  124,740  lonjr  ton^,  vahu^l  at  $:i72fySfi.  The  trade  con- 
tinued ^ood  the  greater  part  (if  tli<;  year.  Virginia  pyrite  comes  from 
three  different  localities,  namely,  Mineral,  Louisa  County;  Dumfries, 
Prince  William  CJounty  and  j^ulaski,  Pulaski  County.  The  pyrite 
deposits  of  liouisa  ancT  Prince  William  counties  consist  of  a  series  of 
lens-shaped  bodies  nearly  conformable  with  the  in(  lo^sinpr  slates  and 
schi.sts.  The  lenses  vary  in  size;  as  a  rule  those  oct  nrriii;^  at  Mineral 
are  thicker  than  those  found  elsewhere.  The  lenses  are  tie velopcd  by 
inclined  shafts,  but  the  details  of  minine  as  practiced  in  Louisa 
Goimty  differ  from  those  (m  ployed  at  Dumnries  owing  to  the  different 
conditions  encountered.  A  drscription  of  the  usnnl  practice  in 
mining  and  niiliinfr  ^  ir[:inia  pyrite,  as  well  as  a  statement  of  the 
cost  attached  thereto,  lias  been  given  by  il.  K.  Painter.  ^ 

•Eng.  ftml  Ifln.  Jour.,  October  2S.  1M5;  Mlnflcal  laOMtrr,  VoL  14, 19Q8»  pp.  S35<*BSr. 
Alliiitfral  Industry,  vul.  H,        pp.  &£i-525. 
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The  following  table  shows  the  developmeiit  of  the  pjnite  industiy 
in  the  United  States  since  1882: 


Produditm  i^pynU  in  Hut  United  SUOu,  im-lWT. 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


long  tons. . 

 do  

k    »    «    «    «         ^  ^  m    m    m  m 

 do. . . . 

. . . . . do  

 do  . 

 do  

 do  

R  •  •  •  «dO*  *  •  * 

 do, ... 

k  •  •  •  «^IO*  •  *  • 

. . . . .do. ... 
. . . • .do. ... 


12,000 
25,000 
35,000 
49, 0(K) 
65,000 
52,000 
54,331 
93, 705 
99,854 
106, 536 
109.788 
75,777 
106,940 


172. (KX) 
137.500 
175.  000 
220.  .^KJ 
220,000 
210,000 
1(17,  GaS 
202, 119 
273,746 
338, 880 
305, 191 
256.552 
363,184 


18!)5. 
1896. 
1897. 
18!)S. 
1899. 
1900. 

vm. 

1902. 
1903. 
1004. 
1905. 
1906. 
1907. 


.loDgtons. 

 do  

 do  

 do  

 do. . . 

■  •  ■  • 

 do  

 do. . . 

 do  

 do... 

fe • * •  Ado*  * « 
. . . .  .do.*. . 


9f».  'A^ 
115. 483 
143, 201 
193,  364 
174,  734 
204,615 

« 241.  noi 

0  207,874 
a233,127 
207, 081 
253,000 
281,422 
247,387 


1322,845 
320. 163 
391,  5-11 
593, 801 
543,249 
749, 991 

1, 257, 879 
947,089 

1, 109,818 
814,808 
938,492 
981,306 
794,949 


IMPORTS. 

In  view  of  tho  larfje  and  constant Iv  'j;rowin<r  importation  of  pyrite 
into  the  United  vStates,  the  (?c%'el()pineiit  of  tlie  dt'|>o.sits  whicii  aro 
known  should  be  stimulated.  Tlie  iiiiportatiun  of  pyrite  still  greatly 
exceeds  the  domestic  supply,  and  the  vaiue  of  the  imported  material 
is  more  than  three  times  that  of  the  domestic  production.  Foreign 
pyrite  comeschiefly from  Spain,  Portugal, Canada,  and  Newfoundland. 

hmpwU    pyrile  eontaimng  not  more  Oian  3.S  per  cent  of  ooppff*  J90t-'19C7, 

$1, 774,379 
2, 148, 558 
2,581,787 


1902.. long  tons.. 

I'ln;-   do..-. 

1904  do.... 


440, 363  $1, 650. 852 
420,410  1,636,450 
422,720  1,533,997 


1905.. long  tons..  511,946 

1906  do   598,078 

1907  do....  627,985 


WORLD'S  PRODUCTION  OP  PYRITB. 


In  the  following  table  is  given  the  world's  production  of  pyrite, 
together  with  the  quantity  of  pure  sulphur  which  it  is  supposed  to 
replace  in  the  market.  The  latter  figure  is  calculated  on  the  assump- 
tion that  the  pyrite  averse  45  per  cent  sulphur. 

WorUPi  prodttCHonof  iron  pyrik  awl  quantity  of  sulphur  displaced,  19(^-1906,  in  long 
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COKSITMPTIOK  OF  SULPHUR  IN  THE  UNITED  STATES. 

The  consumption  of  sulphur  in  the  United  States  taken  as  the 
sum  of  the  domestic  production  and  the  quantity  imported  together 
with  the  sulphur  content  of  tiie  domestic  and  imported  p^rite.  The 
fisures  for  the  sulphur  consumed  in  the  United  States  dunng  the  last 
three  years  are  given  below: 

Conitumptitin  of  sulphur  in  the  United  States,  1  if 05-1 907,  in  long  tons. 


BOIllM. 


Domestic  sulphur  &nd  sulphur  content  of  pyrite. 


Tplal  donDMtle  conmnptkm . 


1  IflOS. 

tm. 

4n,703 
74,441 
30»,13» 

404,430 

706,300 

•  BiMd  oa  ttvenc*  M^ar  contant  of  4S  p«r  cant. 
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BABYTES  AND  STRONTIUM. 


Bj  EbNEST  F.  BuitCHABD. 


BABTTB8. 
CHARACTER. 

Bnrrtos  or  hoavy  spnr  is  barium  sulphaf'',  th(»  f  hcmical  formula  of 
wliich  is  BaSO^.  The  iiiineiul  is>  ii)iii])ust(i  uf  barium  monoxide 
(baryta,  BaO),  65.7  per  cent,  and  sulphur  trioxidc  (SO^,  34.3  per 
eent.  The  speciftc  gravity  is  4.3  |»  4.6;  the  hardness,  2.5  to  3.5. 
Barytes  is  usually  a  white,  opaque  to  translucent  crystalline  mate- 
rial, about  as  hard  as  ralcllc,  but  dilTering  from  the  latter  by  its 
greater  specific  gravity  ami  iha  fact  that  it  does  not  effervesce  'wath 
acids.  It  is  frequently  found  stained  reddish,  pink,  or  yellow  by 
iron  oxide.  A  common  form  of  the  mineral  is  tnat  of  an  aggregate 
of  straight  or  slightly  curved  cleavable  plates.  It  also  occurs  in 
granular,  fibrous,  and  earthy  masses,  nrt<l  in  stalactitic  forms^  as  well 
as  in  smgle  and  clustered  cr^'stals.  In  nature  the  material  is  rarely 
pure,  the  most  coounun  impurities  being  silica,  lime,  magnesia,  and 
the  oxides  of  iron  and  aluminum.  Fine  particles  of  galena  are  dis- 
seminated through  some  deposits  of  barytes;  for  instance,  in  Wadi- 
inj^tori  County,  Nlo.  Cimmercial  ^rndos  as  mined  cany  95  to  98  per 
cent  barium  sulphate  and  1  to  3  per  cent  silica. 

DISTRIBUTION. 

Barytas  occura  commonly  in  veins  as  a  ganf^fuo  of  metallic  ores. 
an<l  also  in  veins  in  sandstone  and  limestone,  or  as  a  reulacement  oi 
limestone.  Differential  weathering  of  the  lunestone  and  baiytes  has 
given  rise  to  deposits  of  barytes  embedded  in  residua!  clay.  It  thus 
may  have  a  wicie  range  in  geologic  n^o  arif!  an  extensive  distribution. 
The  principal  sources,  however,  are  limited  to  two  districts — that  of 
Missouri  and  tlie  Appalachians.  In  Missouri  the  counties  of  Wash- 
ington, St.  Francois,  Crawford,  Cole,  Miller,  and  Mor?an  are  pro- 
ducers, Washington  County  furnishing  three-fourths  of  tlie  output  of 
the  State.  The  Apj)alachian  district  includes  portions  of  Virginia. 
Tennps-^pe,  and  North  Carolina.  There  is  also  a  newly  developecl 
area  in  central  Kentucky.  Considerable  baiy te.s  has  been  found  also 
in  the  Cumberland  Valley  in  southern  Pennsylvania,  although  little 
has  been  produced  there. 
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USES  AND  RBQUIRBMBNTS. 

Ono  of  the  principal  uses  of  harytes  is  a^  a  white  pig^ment  oa 
account  of  its  weight,  absence  of  color,  and  inertness,  und,  in  order 
that  the  material  ma^  be  suitable  for  such  use,  it  must,  after  milling, 
be  free  from  all  associated  minerals,  such  as  clay,  calcium  carbonate, 
sihca,  iron  oxide,  manganese  oxide,  load,  and  zinc  oros.  The  fitnosvS  of 
barvtes  as  a  pifj-mpnt  is  also  due  to  its  aptitude  to  take  color  stain 
unifonnly,  and  to  make  a  small  quantity  of  color,  such  as  aniline, 
cover  miich  surface;  and  it  is  therefore  used  as  a  base  for  conveying 
many  organic  coloring  matters  that  are  used  in  paints.  Other  uses 
arc  in  renins  sugar;  m  enameling  iron,  oilcloths,  and  paper  collars; 
in  the  manufacture  of  paper,  cloth,  rubber,  lithophono,  and  barium 
salts  (which  have  a  wide  chemical  application),  and  &s  an  adulterant. 

PREPARATION. 

When  dng  from  the  residual  clay  in  which  they  are  usually  em- 
bedded the  barytes  lumps  are  encrusted  \\  ith  clay,  and  are  generally 
coated  with  iron  oxide  and  stained  deeply  along  every  crack  and 
seam.  Masses  of  galena  and  diert  likewise  are  often  found  adhering 
to  the  baiytes.  If  the  material  is  allowed  to  stand  in  the  sun  and 
rain,  much  of  the  clay  becomes  detached  nii  I  diops  off,  and  hand 
cobbing,  picking^  ami  sortinjj;  results  in  such  further  cleaning  of  the 
material  that  it  is  ready  for  shipment  to  the  mills.  This  method  of 
treatment  is  the  one  followed  at  the  diggings  in  Mssouri.  The 

f)roduct  from  some  workings  in  the  southern  Appalachian  p^on  is 
irst  washed  in  log  washers  to  free  it  of  associated  cla}'.  Xext  the 
barytes  is  separat^^i  into  two  or  three  grades  by  hand  sorting,  after 
wdifch  it  is  read}'  for  the  milling  process. 

Bar}'tes  can  be  milled  bv  both  the  dry  and  the  wet  process.  The 
wet  process  is  the  later  and.  more  effective  one,  and  the  one  now  most 
generally  employed.  Several  types  of  mills  are  in  use.  The  milling 
processes  consist  of  cnishing,  ^nndinfr,  washing,  bleachinpr,  and  dry- 
in;^',  aliiiou^rh  not  necessarily  m  the  order  jriven.  The  most  trouble- 
souie  impurities  seem  to  be  galena  and  liniunite.  Where  the  galena 
occurs  disseminated  in  fine  grains  through  the  barytes  the  two 
minerals  are  not  easily  s(>parated  by  jigging  or  flotation.  The 
limonite  can  not  be  entirely  removed  by  ordinary  jigging,  and  maj:- 
netic  separation  has  been  attempted  hut  not  yet  accomplished. 
Bleucliing,  however,  removes  the  iron  if  not  present  in  quantity  so 
^.^i  cat  as  to  require  an  excessive  quantity  of  sulphuric  acid,  but  does 
not  so  readily  affect  the  lead  compound,  which,  when  ground  with 
the  barv^tes,  imparts  a  grayish  tint  to  the  material  and  thereby 
reduces  its  value  as  a  pio-ment.  hinie  carbonate  is  also  a  deleterious 
impurity  when  it  occurs  in  sutlicient  quantity  to  require  a  portion  of 
the  aciJ  to  neutralize  it  in  the  bleaching  process. 

One  mill  whic  h  prepares  barytes  to  be  shipped  to  other  manufac- 
turers who  fmish  the  product  employs  jaw  cmshers,  geared  rolls, 
and  ji^rs.  the  material  being  treate<!  with  water  from  the  bepnning. 
At  another  type  of  mill  the  baiytes  is  passtnl  through  a  gyratory 
crusher,  which  breaks  it  into  small  lumps;  then  it  goes  to  a  log 
wa.sher,  next  to  lead-lined  bleaching  tanks,  and  then  to  a  second  log 
washer,  from  which  it  is  eleyatedinto  a  rotaiy,  cylindrical  drier 
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heated  by  steam*  The  dried  material  is  then  pulverized  ill  buhr 
mStis  arrwDged  in  two  series  of  three  each.  The  fine  barytes  emergiiu^ 
from  the  last  mill  is  catight  in  barrols  holding  550  to  600  pounds 

each. 

An  miflinr  of  the  complete  process  in  one  of  the  most  thoroughly 
equipped  nulU  is^  roughly,  as  follows:  The  crude  material  isground 
in  slip  mills  having  granite  grinders  and  granite  bases.  ^V^ter  is 
fed  into  these  mills  and  the  ground  material  is  floated  over  the  top 
of  the  tanks,  after  which  it  is  pumped  into  funnel-shaped  separators. 
The  contents  of  thr  prpnrntors  are  n<^itatffl  1)V  flowing  water  and 
the  coaifier,  rejecttnl  mttterial  is  diawu  at  the  bottom  of  the  funnel 
and  returns  to  the  slip  mills,  while  the  finer  material  floats  off  at 
the  top  of  the  separators.  This  material  n«xt  descends  to  settling 
tenks,  and  after  romiing  a  sludge  is  drawn  off  into  bleaching  tanks. 
Tho  u  hing  tanks  are  built  of  concrete  lined  with  refractory  tile. 
Bleaciini<^  is  fl(  <-omplished  by  the  addition  of  measured  weights  of 
sulphuric  acid  to  the  kludge  and  the  agitation  of  the  mass  to  secure 
thorough  mixture.  The  acid  reacts  on  the  iron  oxide  and  lime 
present,  forming  ferrous  sulphate  and  calcium  sulphate.  The  iron 
salt  being  soluble  and  the  calcinni  salt  j)}u  tially  soluble,  besides  hav- 
ing a  lower  specific  gravity  than  the  pure  barytes,  these  substances, 
together  with  the  excess  of  suluhunc  acid,  are  removable  in  the 
further  washing  process  to  whicn  the  material  is  subjected.  For 
this  next  washing  the  material  is  pumped  into  washers  wnich  employ 
tho  float-separation  process.  Nr\t,  thn  bleached  barytes  passos  to 
settling  tauKs,  after  which  it  is  dried  by  being  spread  thinlv  on  the 
surface  of  a  rotating  hot  drum.  From  the  hot  drum  the  dried 
material  falls  or  is  brushed  off  and  carried  to  Williams  mills,  where 
it  is  |)td\  ('t  iz(  c!.  s<^reened,  and  finely  sacked  by  machine.  Tlie 
essential  difference  between  this  process  and  the  others  mentioned 
above  is  in  tlic  fm  t  that  the  material  is  first  rednred  to  a  fine  con- 
dition before  bleat  lung,  iheieliy  bringing  the  sulphuric  acid  inti- 
mately into  contact  with  all  portions  of  the  barj^tes. 

TRADE  CONDITIONS  AND  DBVBLOPMBNTS  BY  STATES. 

The  3'ear  1007  began  with  a  strong  demand  {or  finished  barvtes, 
occasioned  by  activitj'  in  tlie  paint  trade.  This  demand  stimulated 
production  and  maintained  high  prices,  at  least  during  the  first  half 
of  the  year.  With  the  general  stagnation  in  business  in  the  fall  of 
1907  the  barvies  iiulustrv  suffm  (I  to  a  considerable  extent,  and  at 
the  close  of  the  year  many  mines  were  i<lle  with  rcser\^es  of  unsold 
barytes  awaiting  sliipment.  wliiie  several  mills  were  closed  and  others 
were  working  with  much  reduced  forces.  Notwithstanding  the 
depression  attending  the  financial  stringency,  the  prices  for  manu- 
factured bntytes  remained  high  throughout  most  oi  the  year  with  a 
slight  (inip  in  JJeeeniber. 

Alabama. — The  deposits  near  ^Vshville,  which  were  producing  in 
1908.  are  re|>orted  to  hare  been  depleted  and  not  to  have  produced 
any  oars  tes  in  1907. 

Gtnrgia. — Barj'tes  occurs  at  several  localities  in  the  vicinity  of 
Cartersville.  Bartow  County,  Ga.,  and  at  one  place,  between  2\  and  ?> 
miles  suuUieast  of  ('artersville,  mining  of  the  mineral  has  been  begun 
by  the  Nulsen,  Klein  it  Krausisc  Manufacturing  Company.    A  brief 
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description  of  these  depositii  has  been  pubhshed  recently  by  the 
Survey.* 

Messrs.  TIaycs  and  Phalen  describe  in  this  paper  the  geologic 

relations  of  }>arytos  and  linxmifr  doposits,  both  of  which  are  asso- 
ciated with  Beaver  hmestone  and  W  eisner  quartzite  in  such  relations 
as  to  indicate  that  they  appear  originally  to  have  replaced  distinct 
beds  in  the  shaly  limestone  oTer]3rinff  the  quartzite.  In  their  present 
condition  the  ores  are  residual,  and  it  appears  certain  that  gravity 
has  aided  in  concentrating:  tlie  bai  ytcs  into  workable  deposits.  The 
description  concludes  with  tlio  follow  ino;  parap:raplis: 

Tho  barite  tiepoait,  as  shown  hi  fhp  pro«riit  workintrn,  has  a  thicknces  of  about  50 
feet  normal  to  tne  slope  of  the  surface.  It  ii<  intermingled  with  residual  material, 
chiefly  red,  brown,  and  yellow  clay,  with  some  fragments  of  quartzite.  The  barito 
itaelf  makes  up  about  one-third  of  the  material  removed  in  mining.  It  consiate  of 
irregular  or  sl^ntly  rounded  bowlders  ranging  from  a  few  ounces  up  to  several  hundred 
pounds  ill  weight.  It  is  for  tlie  inut-t  part  of  a  mii?.-ive.  f  onipartly  granular  structure, 
and  ol  a  pure  white  or  faint  bluish  color.  As  it  occurs  in  the  face  of  the  open  pit  its 
proaopce  might  not  be  mispected  owing  to  films  of  femiginocu  day  which  oovier  the 
notlulf'H.    Tne  iron  slain  i^i  confiiiei!  almost  onf  irely  to  the  surface  of  the  lX)wMera. 

The  deposit  is  worked  in  an  open  pit.  The  ore  and  accompanying  clay  are  loosened 
by  blasting  and  shoveled  into  small  can,  which  dump  into  a  steepTv  inclined  sluice- 
wav  with  a  stream  of  water.  This  carries  tho  ore  to  a  log  washer  at  tfie  ba^w^  of  tho  hill 
anci  at  the  same  time  frees  it  from  much  of  the  ai$8aciated  clay.  After  jvn.ssinc  lhn>ugh 
the  wadier  the ot«  is  separated  into  three  grad(«bv  hand  picldng.  TL  l  ii  h  i  L  i  ide 
mntnins  mmr  iron  oxide,  but  merely  as  a  thin  nlm  on  the  ontpidr,  which  may  be 
removed  readily  by  acid.  Tho  infenor  varieties  contain  more  or  less  iron  oxide  dis- 
eeminatcd  throughout  their  mass,  making  its  complete  separation  expensive  and  inter- 
ferim^  with  its  utilization  for  certain  purpose?. 

Work  lias  been  in  progress  aliout  six  month.s,  an<l  during  ihia  time  more  tlian  1,000 
tons  of  barite^  valued  at  approximately  ^,000,  havi  Im  i  ri  removed.  The  deposits  will 
in  all  probability  prove  fairly  extensive,  and  the  future  prospect  of  the  industry  seems 
good. 

Keniuiky, — Predictions  made  in  this  rei)ort  for  1906  that  the  pro- 
duction of  this  State  would  be  increased  haye  been  fulfilled.  A  new 
mill  built  at  Nicholasville  by  the  Jessamine  Barytes  Company  began 

operati<ins  in  July,  1907,  and  liaiKllcd  (lie  production  of  tho  vnm- 
pany's  niinos  in  ccntial  Kontiick}'.  Newly  opened  mines  of  barytes 
and  lead  in  Bourbon  County  produced  some  l)arytes,  and  it  is  expected 
that  a  mill  will  be  erected*^by  the  owners,  the  Kentuc^  Mining  and 
Development  Company.  The  Di.\  Ki\  <m  Barytes  Company  has  pro- 
duced considerable  barytes  from  Boyle  and  Lincoln  oountieSf  and 
holds  larp^  nndovclopcd  deposits  in  Garni rd  County. 

Missixuii. — Six  new  mines  were  reported  producing  barytes  in  this 
State,  tliree  being  in  Washiiiglun  County,  two  in  Cole  County,  and 
one  in  Morgan  County,  10  miles  south  of  Versailles,  in  a  locality 
where  there  had  been  no  barytes  mined  for  twenty  yeais.  Missouri 
still  continues  to  l)o  a  hefivv  producer,  and  contains  large  supplies  of 
undeveloped  barytes  awaiting  transportation  facilities  make  them 
available. 

Nevada, — ^It  is  reported*^  that  development  was  begun  in  1907 

near  Blair,  Nov.,  on  a  promising  vein  of  barytes  which  carries  galena 
as  the  only  other  constituent,  and  it  is  proposed  to  build  a  mill  for  the 
separation  and  recovery  of  both  these  minerals. 

a  III      (   w.,  and  I'halen.  w.  c.  A  comineiylal  occgrwnea  ot  barlte  naar  Carteravilkb  Oa..  Baa 
U.  S.  Ceol.  Survey  No.  im-ii.ism,  pp.  3-7. 
^JaOa,  EAw.  K.,  Bftrytes:  Eng.  lutd  Hla.  Jour.,  JfuHiaty  4, 1006. 
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Xorth  Carolina. — North  Carolina  reports  a  larger  production  than 
in  190t»,  four  fimis  having  produced  barytos,  as  mm  pa  rod  with  one 
producer  in  1906.  The  ola  Lawton  barytes  mine,  5  niile^  south  of 
Besaemer  City,  Gaston  County,  was  reopeiied  about  September  I, 
1907|  under  lease  bj  the  Clinch  \'alle7  Baiytes  Company,  and  was 
operated  about  three  months.  This  property  was  visited  by  Mr. 
D.  B.  Sterrctt,  of  the  T^nitod  States  Goolnjifical  Surve3%  who  notod 
the  following  points  in  i^egard  to  the  occunience  of  the  barytes  and 
the  method  or  working  it:*  The  barytas  is  disclosed  by  two  main 
workings  about  200  yards  apart  on  opposite  sides  of  a  small  stream. 
At  the  south  working  one  vein  Is  encountered ;  at  the  north  working 
there  are  two  parallel  or  forking;  veins.  All  tlie  veins  strike  about 
N.  10°  to  15"^  E.  Thpir  raii«:e  in  thic  kness  is  2^  to  6  feet,  as  exjxised 
iu  the  workings.  The  country  rock  is  fine  silvery  quartzose  scricitc 
schist.  Hard^  coarse  cyanite  gneiss  outcrops  boldly  100  to  200  feet  to 
the  west.  Mmerak  associated  with  the  barytes  are  quartz,  galena, 
sphalerite,  pyromorphitr,  and  lead  alteration  product?;,  ami  stains  of 
iron  and  manganese  oxides.  Tlie  barytes  is  granular  and  sometimes 
more  coarsidy  cr^^stalline  than  luarblei  and  in  places  it  shows  cleavage 
surfaces  2  inches  across. 

Adjoining  the  Lawton  mine  on  the  north  are  other  old  barytes 
workmgs,  and  nt  n  distanre  of  one-t!iird  of  a  mile  east  of  north  are 
still  more  old  \vorkinL'"s  or  test  shafts  with  a  small  outeroji  in  the  road. 
At  several  places  extending  througii  a  distance  of  nearly  a  mile  west 
of  south,  nuning  of  barytes  has  been  carried  on,  and  in  some  of  these 
openings  there  were  two  parallel  veins.  At  one  place  hard  cyanite 
gneiss  outcrops  within  25  feet  to  the  west  of  the  barytes  vein. 

Doelor  Pratt*  considers  that  the  barytes  ^fins  are  h*nticular  in 
shape,  auil  that  they  represent  the  liJling  of  hssurei>  and  crevices  in 
the  schist,  which  may  nave  been  causeu  by  the  faulting  or  tearing 
apart  of  the  rock. 

The  operations  at  the  Lawton  mine  comprised  wtimbering  of  the 
old  G-foot  hy  S-foot  shaft  soiitli  of  the  stream.  This  shaft  is  50  feet 
west  of  the  vein.  The  workinfj^s  on  the  north  side  consist  of  a  new 
shaft,  o^  feet  hy  8  feetj  feiui  ieil  .some  75  feet  east  of  the  main  vein. 
The  shaft  was,  when  Tisited,  20  feet  deep  and  was  to  be  sunk  160  feet, 
with  a  cross-cut  level  at  a  depth  of  75  feet  to  the  vein.  Heavy  tim- 
bering was  hpin!r  used  in  the  shafts  and  permanent  improvements, 
such  as  the  erection  of  shop,  sawmill,  oilicc,  and  other  buildings  were 
being  matlc  on  the  property. 

Scuik  CanMna, — ^No  production  was  reported  from  this  State,  but 
operations  were  begim  m  the  fall  of  1907  and  soon  again  suspended 
at  the  old  barytes  mines  at  Kings  Creek.  The  deposits  here  are 
about  ]'^  miles  so?jthwe«t  of  tlie  Lawton  mine  in  North  Carolina,  but 
follow  the  same  general  trend  of  rock  formations  as  the  Lawton  veins. 

Tennessee. — ^^though  no  new  deposits  of  barytes  were  reported 
as  having  been  discovered  or  opened  up  during  1907  in  East  Ten- 
nessee, the  general  trade  conditions  were  good,  and  apparently  the 
business  depression  of  tlie  latter  pnrt  of  the  year  seems  to  have  been 
felt  less  keenly  by  the  barytes  mdustrj'  here  than  in  States  farther 

0  SM>iil<<n  I'mtt.  lo^ph  Uyde.  The  Mining  in<lti<ttry  in  North  OftTOUd*  doilDf  IflOl:  Nortb  CfttOlCnft 

Geoi.  tiurvcy,  Efooouiic  paper  No.  6,  yj02,  pp.  <i<i, 
frOikcit. 
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west.  T!ie  ])roductiou  as  reported  to  the  Survey  was  increasetl  to 
nearly  four  times  that  of  1906.  Deposits  in  Sevier  County  are 
reported  to  contfim  ample  reserves  awaiting  better  transportaUon 
facilities. 

Virffinia. — U}i  to  tho  middle  of  the  yoqr  the  demand  for  barytes 
was  very  stron.i^,  ^^acalcr  than  sonio  producers  could  meet,  but  in  the 
last  half  of  tlie  year  the  production  was  t;reatly  curtailed.  Some  of 
the  deposits  situated  near  transportation  Ones  are  becoming  denleted, 
while  others,  as  yet  little  worked,  are  so  inaccessible  as  to  render  the 
cost  of  operation  prohibitive  at  present.  Willi  extension  of  railroad 
facilities  an  increased  output  from  this  State  will  become  possible. 

Tho  geology  of  the  Virginia  barytes  deposits  is  described  by  Wat- 
son.' mo  groups  the  deposits  of  the  States  into  three  areas  unlike 
geoloeicaUy:  (1)  those  or  the  red  shale,  sandstone  series  of  Triassic 
age:  T2)  those  of  the  cr^-stalline  metamorpliic  area,  the  age  relations 
of  the  rocks  being  unknown,  bnt  probably  pre-Cambrian  for  the  most 
part;  and  (8)  those  of  tlie  Valley  region,  associated  for  tho  most  part 
with  the  Cambro-Ordovician  limestone  (Shenandoah)  or  its  residual 
day.  Areas  1  and  2  are  in  the  Piedmont  province,  while  3,  aa  its 
grouping  indicates,  is  in  the  great  Appalachian  vaUey. 

In  tlie  Triassic  Hren  bnn  tcs  has  been  mined  in  Prince  William 
County  about  4  nii](>s  soiitli  of  cast  from  Cat  let  t ,  Fauquier  (^)unty. 
Here  it  is  associate*!  with  red  ^^iiule  and  impure  limestone,  usually 
filling  fractures  reported  to  be  4  to  8  feet  wide  m  the  red  shale,  but  also 
in  thin,  tabular,  cleavable  masses  in  the  limestone. 

In  the  crj'stalline  area  barv^tes  has  been  noted  in  nine  counties,  Imt 
the  principal  production  ha*^  been  from  Campbell,  Pittsylvania, 
Bedford,  and  Louisa  counties.  In  the  Campbell-Pittsylvania  area 
the  barytes  occurs  in  intimate  association  with  the  crystalline  lime- 
stone in  irregular,  lenticular  bodies  or  pockets,  wliich  measure  from 
100  to  200  feet,  replacing  the  limestone.  There  is  also  present 
inunediately  b(  low  and  above  the  limestone  a  variable  thickness  of  a 
nearly  black,  nianganiferous  iron  clay  (umber),  usually  preserving 
the  foliation  of  the  original  rock  from  which  it  was  derived.  Through 
this  black  clay  nodules  of  barytes  are  distributed.  In  the  Bedford 
(\)unty  area  the  barytes  occurs  in  a  schistose,  eoarse-grained  granite, 
fdlini'  n  fracture.  In  T.onisa County  the  ore  occurs  in  pockets  linving  a 
thici^ncss  of  al)oi!t  .]  feet  where  worked.  It  probably  represents  a 
filling  in  irregului  iiuctures  in  the  crvslalline  schists. 
^  In  the  Valley  re^on  of  southwest  Virginia  the  barytes  is  in  asso- 
ciation with  the  hniestone  or  its  residual  clay.  In  places  it  fills 
fractures  in  tlie  limestone,  and  it  also  replaces  the  lijiiestone  to  some 
extent.  In  the  clay  it  is  found  in  nodules  irregularly  distributed 
through  the  clay.  The  \  alley  region  counties  in  which  barytes  occurs 
are  RusseU,  Tazewell,  Smyth,  and  Wythe,  although  no  mining  has 
been  done  in  the  last-mentioned  county. 

The  methods  of  nuning  barytes  in  southwest  Virginia  as  noted  by 
^fr.  Wat--i»n  arc  simple,  and  consist  mostly  of  surface  workinjrs.  In 
the  crystalline  ureu  east  of  the  Blue  Kidge  the  ore  is  won  L»y  vertical- 
timbered  shafts  and  drifts  which  follow  the  direction  of  the  ore 
bodies.  The  greatest  <lepth  yet  reached  at  any  mine  in  the  State  is 
160  feet  in  a  shaft  at  the  Hewitt  mine  in  Campbell  County. 

•  WfttMB, ThmiHUi  L.  Oe(>|i>g>  i.f  till-  \  irgiuiu  l<ur}'to deposits:  at-mtmUily  Bull.  Am.  Itwl.  Miu.  Eq*. 
No.  18.  NoT«mber«  1BQ7.  pp.  H^lti. 
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PRODUCTION. 

In  1907  the  quantity  of  crude  baiytes  reported  as  mined  in  the 

United  States  was  89,621  short  tons,  valued  at  $291 .777.  This  value 
is  that  of  the  crude  barvtes  at  the  minea,  hand  t  (vbbed,  sorlod,  and 
ready  for  shipment  to  tlu*  mills.  This  production  shows  an  increase 
in  quantity  of  39,390  short  tons,  and  in  value  of  $131,401,  over  the 
output  for  1906,  which  was  50,231  short  tons,  yaluea  at  $160,367. 
The  price  per  ton  shows  the  follomng  steadilv  increased  averages 
since  1904:  1004,  $2.66;  1905,  $3.08;  1906,  $3!l0,  nnd  1007.  $3.2r». 
The  apparently  large  increase  of  more  than  7H  per  ccut  in  quantity, 
and  oi  nearly  82  per  cent  in  value,  i.-^  perhaps  the  result  of  three  con- 
ditions: First,  it  is  possible  that  reports  were  not  secured  from  all 
producers  in  1906  and  that  t]i<>  actual  production  was  slightly  in 
excess  of  the  figures  given  for  that  year;  second,  several  new  pro- 
ducers havo  eTitend  the  field  since  the  close  of  1906;  and  third, 
nmuv  Jiew  deposii.-.  liave  been  opened  by  steady  i)roducers,  who,  in- 
dividually, report  iargelv  increased  outputs.  If  business  conditions 
had  remainecT  normal  taroughout  the  year,  and  there  had  been  no 
8hut-<I<'\s  ns  in  (he  autumn,  the  production  would  doubtless  have 
passed  the  lOO.ooO-ton  mark.  As  it  is,  the  vear  I'.tOT  proved  to  he  the 
record  year  in  tiie  barytes  industry,  1904  holding  the  previous  rec- 
ord of  05,727  short  tons.  A  curtailment  of  production  in  1908  is 
not  improbable. 

The  total  quantity  of  barytes  reported  as  refined  by  mills  in  Ken- 
tucky. Missouri,  North  Carolina,  '{'ermossee.  and  Vir<rmia  was  17, ''99 
short  tons,  valued  at  ?691.<)36,  an  averajze  price  jkt  ton  at  the  mills 
of  $14.59.  This  quantity  probably  falls  below  the  actual  tonnage  of 
barytes  from  mines  in  the  United  States  that  was  miUed  in  this  coun- 
try, although  owing  to  the  quantities  included  in  unsold  stocks  it  in 
certain  that  the  discrepancy  is  not  so  great  as  would  apj>ear  on  fii>t 
inspection  of  the  totals.  Considerable  foreign  barytes,  especially 
from  Canada,  is  annually  milled  in  the  United  States,  but  at  present 
records  are  not  available  as  to  the  exact  quantities. 

Prices  per  short  ton  quoted  by  dealers  toward  the  dose  of  1907  were 
about  as  follows:  Foreij^n.  iirst-class,  water-floated,  $21.50;  domestic, 
first-class,  water-floated.  S'io. .')():  domestic,  first-class,  dry-ground,  $18 
to  $20;  domestic,  off-color,  $13.50  to  $17.50. 

Produflian  of  crude  barfftei  in  the  United  StaUi,  1905-1907^  by  Statea,  in  fAort  tone. 


190&.  '  law.  1907. 
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•  Included  in  othar  Stataa. 

Indudaa  a  nnall  pfoduetlon  from  Keatueky. 
c  Includes  ttaa  prodiKtlon  of  Alabams,  KentnekJi  and  Noith  Oarattna. 
'  Indudaa  ttaa  jModttuUoii  of  Oooigta  and  KoDtiNky. 
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ProdueUon  qf  crude  baryieM,  1882-1907. 


Short  tons. 

1882   22,400 

1883   30,240 

1884    28,000 

1885   IG. KOO 

1886   11,200 

1887   16  K(K) 

1888    22,400 

1889   21,460 

1890    21,911 

1801   31,069 

1892    32,108 

1893   28,970 

1894   2S»3S6 


Short  tons. 

1895  21,529 

1896   17,068 

1897    26,042 

1898  31,306 

1899    41,894 

1900  e:,  6so 

1901  49,070 

1902   61,668 

1903   50,397 

1904   65,727 

1905   48,235 

1906  60,231 

1907   89,  €21 


IMPORTS. 


A  review  of  tlie  situation  with  regard  to  the  duty  on  precipi- 
tated buimn  carbonate  thorns  that  it  presents  a  new  phase  since  tne 
issuance  of  this  report  for  1906.    The  tarifT  act  of  1897,  para^aph 

489,  places  upon  tne  free  list  ''Baryta,  carbonate  of,  or  ^vitherito." 
Witherite  is  the  natural  carbonate  of  baryta,  a  mineral  substance, 
and  as  such  was  plainly  entitled  by  the  intent  of  the  act  to  be  exempt 
from  duty  as  a  raw.  or  unmanufactured ,  material.  The  chemiciekl 
salt,  precipitated  carbonate  of  baryta,  wliich  is  not  witherite,  but  a 
manufactured  chemical  compound  similar  to  witherite  in  chemical 
composifion  rather  than  in  physical  charartor,  and  not  necpssarily 
made  from  witherite  as  a  base,  was  for  a  time  brought  in  duty-free 
imder  the  iuterpretatiun  that  paragraph  489  covered  the  chemical 
compound  barium  carbonate.  On  November  16,  1901,  the  Board 
of  General  Appraisers  held  that  precipitated  carbonate  ai  baryta 
\v  a-  (hitiiiMe  at  the  rate  of  25  per  cent  nd  valorem  as  a  chemical  com- 
pound mi'lcr  the  provisions  of  para<;rai)h  3  of  the  act  of  July  24,  1S97, 
which  requires  that  all  chemical  compounds  not  sixjcifically  provided 
for  in  this  act  shall  be  assessed  25  per  cent  ad  yalorero. 

The  United  States  circuit  court  for  the  southern  district  of  New 
York^  in  the  case  of  (labriel  Selmll  (T.  D.  21331),  reversetl  this 
decision  of  the  Board  and  held  that  said  article  wa--  frfH'  of  duty  under 
the  provisions  of  paragraph  489  of  said  act.  On  July  26,  1907,  the 
TVeasurj  Department  instructed  (see  T.  D.  27525)  the  collector  of 
customs  at  New  York  to  assess  duty  again  upon  precipitated  car- 
bonate of  baryta  at  the  rate  of  25  per  cent  ad  valorem  under  para- 
graph 3  of  the  act  of  July  '21,  1897.  This  doci-^ion  has  been  once 
more  [jrotestcd  a<rainst  (IVutest  277208  ol  Gabriel  &  Schali,  New 
York),  and  the  decision  of  the  Board  (No.  18633),  rendered  March 
31, 1908,  is  as  follows: 

LuMT,  Gnural  Appraitcr:  (>arlx)uate  of  baryta,  prccipiUited,  which  was  clmwifiecl 
at  the  rate  of  '25  per  cent  ad  valorem  under  parnirmph  3  of  the  tarifif  act  of  1897  as  a 
chemical  siilt,  ia  claimed  to  l>e  free  of  duty  under  paragraph  489  as  "  barjla,  carbonate 
of,  or  witherite."  In  other  words,  the  importers  contend  that  paragraph  489  is  not 
limited  to  witheriJ^  but  extends  to  an  nrtu  le  known  conimercmlly  ;><  f  ir> '  ? -jtp  .»f 
barj'ta.  Thif?  contention  was  decided  favonihly  to  the  importers  in  Cmltnel  ^chail 
V.  Initod  States  ( 121  Fed  Rep. » 20«>,  where  the  comt  had  before  it  merchandiBe  idenli- 
cal  willi  that  here  in  isene. 

Witherite  in  a  mineral  ore,  found  in  the  southern  part  of  Scotland,  and  ranitres  from 
78  to  94  per  cent  in  purity.  Carbonate  of  baryta»  precipitated,  is  a  highly  ifinidied 
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Article,  99  per  cent  pure,  the  production  of  which  re<)uire8  such  a  chemical  manipula- 
tion that  it3  identity  as  witberite  is  lost.  It  is  our  opinion  that  it  was  never  the  intent 
of  Congress  to  admit  free  of  duty  a  mainifiicturetl  iirtit  lc  when  the  raw  material  from 
which  it  is  produced  is  admitted  free;  and  aa  stated  in  G.  A.  b02/&  (T.  D.  23364),  citing 
United  States  v.  Eschwege  (98  Fed.  Rep.,  600)  and  In  re  Schallenberger  (72  Fed.  Rep., 
491),  "the  geneml  i)urp<iso  ^>^  the  law  is  to  niako  luoro  adwinced  articles  dutialjle  at 
higher  tatea."  This  statemeut  is  correct  when  we  consider  that  the  underlying  prin- 
ciple of  our  tftriff  act  is  p^totectioa  to  AmeiicMii  iDdtutiiee. 

As  an  original  proposition  our  conclusion  would  \v.i\r-  |,r,  u  different  from  that  in 
Gabriel  <fc  Schall  v.  United  States  (supra),  but  umler  the  d'H:trine  of  stare  decisis  it 
IB  incumbent  on  the  Bosid  to  follow  the  decision  of  a  superior  appellate  court,  where 
the  same  issue  was  raised  and  where  the  iritri.diu (ion  of  new  testimony  before  the 
Board,  which  was  not  before  the  court,  docjs  not  justify  a  departure  from  the  decision 
of  the  court.   G.  A.  5600  (T.  D.  25066);  G.  A.  6039  (T.  D.  26368). 

Conforming  to  the  dee  i«-ion  in  Gabriel  &  Srhall  v.  United  States  (supni),  weaufltain 
the  claim  in  the  pmteat  and  re\  erf^e  the  decision  of  the  collector. 

The  Treasury  Department  has  appealed  from  this  decision  and  is 
still  lev>'inff  duty  upon  precipitated  barium  carbonate  at  the  date 
of  writing  (May  4,  1908). 

If  it  were  the  intent  of  the  act  of  1897  to  admit  duty-free  the 
mineral  witherifr  only,  there  would  seem  to  be  necessity  for  clearer 
definition  in  the  wording  of  tict,  which  could  be  accompli.shed 
by  the  insertion  of  the  word  "natural"  in  paragraph  489,  causing  it 
to  read  "Baryta,  natural  carbonate  of,  or  wiuierite."  If,  on  the 
other  hand,  tlie  intent  was  to  admit  duty-free  the  chemical  salt, 
earbonntf  nf  ]>aryta,  as  well  as  witberite,  then  the  act  should  read: 
"Baryta,  precipitated  carbonate  of,  and  ^-itherite." 

Producers  of  barytes  are  interested  in  this  matter,  since  the  precipi- 
tated carbonate  can  be  produced  from  barytes  as  a  base  hj  means 
of  chemical  processes,  and  it  is  reported  that  mills  which  have  been 
equipped  to  produce  the  carbonate  have  been  able  to  manufacture 

it  profit al)lr. 

Precipitated  barium  carbonate  is  used  as  a  reagent  in  analytical 
chemical  work,  and  also  in  glass  making  to  impart  luster  and  bril- 
liancy to  glass. 

The  imports  of  barytes  for  consumption  during  the  last  five  years 
have  been  as  follows: 


BaryUa  imporUd  and  entered  far  eanmunptum  in  the  United  Statety  ISOS^tWJt  in  skort 

tone. 


Ymr. 

UamifkMftursdt 

UmnanofkoturBd. 

QdMattty.  i  VakM. 

Qnaaitltr. 

Valoa. 

.>.71».  tiS.TX 

4,803  .^.803 
4.807  S7,2M 
11,207  j  M,M!i 

7,105 
7, 492 

14.2M 
9,190 

20,544 

122,777 
2*'  f  363 
fa,  439 
27.5K4 
76,883 

I'm,  .»., 

Value  of  the  importt  of  barium  compounde  in  1905^  2906,  and  1907. 


Barium  oomponnd. 

ifNKb  1  urn. 

lfl07. 

I.-.2.403 
rto,242 
61,961 

aS6,(Al 

S24,552 
167,519 
79,333 
85, 713 

Digitized  by  Goo  Mc 


694 


BARYT£S  INDUSTRY  IN  CANADA,  u 
OCCUBRENCB. 

In  Ontario  barytcs  Toins  occur  on  McKellar  Island,  near  the 
northwest  shore  of  Lake  Superior.  The  main  vein  is  reported  to  be 
about  60  feet  wide,  to  consist  of  coareely  crystalline  calcito  and 
barjtes  with  some  quartz,  and  to  be  inclosed  in  a  dark-green,  coarse- 
grained trap  rock.  This  material  has  beea  worked  and  the  product 
shipped  to  the  United  States.  About  4  miles  west  of  Kingston  a  Tein 
of  barytcs  varying  in  ^ndth  from  a  few  inchas  to  over  3  feet  is  reported 
to  extend  nearly  14  miles.  This  vein  cuts  Ordoviciau  ckerty  and 
elialy  liiueiilone.  The  barytes  is  associated  with  calcite.  Many 
other  occurrences  of  the  mineral  have  been  noted  in  Ontario. 

In  Quebec  manv  occurrences  of  barytcs  are  known,  among  which 
the  vem  worked  by  the  Canada  Paint  Company  in  IIulI  t«>wii.s}iip, 
Wright  County,  is  worthy  of  note.  Tliis  vein  hajs  been  followed  for 
300  feet  and  to  a  depth  of  20  feet.  Barytes  has  been  shipped  from 
both  New  Brunswick  and  Newfoundland. 

In  Nova  Scotia  w  orkable  deposits  occur  on  the  Gulf  shore  of  Cape 
Bret<m,  north  of  Cheticamp  Island,  also  inland  about  T^ako  Ainslie. 
The  Cheticamp  deposits  He  in  veins  traversing  pre-Canibrian  schists. 
Aiisociuted  with  tiie  barytes  are  quartz,  calcite,  and  lluorile,  with 
hematite  in  the  joint  planes.  The  fluorite  is  evidently- rather  abun- 
dant at  this  locality.  In  the  Lake  Ainslie  district  the  oarytes  occurs 
in  a  group  of  nearly  parallel  veins  filling  fracture  openings  m  granular 
and  highly  quMrt  zitic  felsite,  probably  of  pre-Cambrian  age.  In  both 
tiic  Lake  Aiiisiie  and  Cheticamp  districts  the  country  rocks  are  bor- 
dered or  cut  by  intrusives.  Analy^si^  oi  Lake  AinsUe  barytes  showed 
barium  sulphate,  94.20  per  cent;  calcium  sulphate  0.02  per  cent;  cal- 
cium carbonate,  4.44  per  cent;  8ilicia,0.05  percent;  feme  oxide,  0.11 
percent;  and  alumina,  0.04  per  cent. 

On  Ba.ss  River  in  the  Five  Islands  district,  X.  S.,  aiv  important 
barytes  deposits  wliich  occur  in  veins  in  crushed  and  mciuniorpliosed 
slates.  The  principal  bodies  of  barytes  occur  in  a  zone  about  70  feet 
wide  extending  in  agenerall  direct  ion  northwest  from  the  river.  The 
rock  in  this  zone  is  very  much  crushed,  and  is  recemented  by  calcium 
carbonate  wliich  in  j)lnces  lines  cavities  in  the  veins.  The  barytes 
veins  have  well-deimed  walls  but  show  no  regular  course  or  uosi- 
tion.  They  range  in  width  from  a  few  inches  to  4  feet,  with  local 
enlargements  10  to  16  feet  in  thickness.  A  large  irregular  ma.ss 
exposed  in  an  open  cut  consists  of  barytes  filling  voids  in  brecciatetl 
slate  and  inclosincT  frairments  of  slate.  The  bar\'tes  found  hero 
seems  to  in*  ol  unusual  purity.  It  is  crysialline,  and  only  slightly 
yellow  on  the  outer  surface  and  cleavage  faceij,  wliilc  selected  speci- 
mens are  of  pure  white,  barium  sulphate.  Analysis  of  a  general  sam- 
ple from  the  bin  at  the  mine  gave  the  following'  |>ei  centBge.s:  Loss  on 
l^ition,  0.1  silieia,  0.95;  iron  sulphide,  0.07:  ahnnina,  0.02;  cal- 
enun  oxide.  O.fVi;  nia<rnesia.  O.i'J;  harium  sulphate,  98.54.  Under- 
ground mining  work  \va^  earrie<l  on  at  tliis  deposit  between  LS66  and 
1871  with  reported  production  of  2,000  to  3,000  tons  annually,  but 

"  r)rttft  from  I'oole.  Ilrnry  S.,  The  hHrylcs (ippoiif  Tnko  AinAU«aad  Norlb Cheticamp,  N.  S-*  Bull 
fjciol.  Survey  Cunuda  No.  U^t.  1W7:  anil  Huk  tuusnn,  \\ .  >ip«M<M'^  w««y*—  j^juia^  Trimito 
N.  S.:  Eng.  anU.  Min.  Jour.,  No\-ember  2,  19Q7,  pp.  Klo-ii!6* 
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has  stDce  been  suspended,  although  the  clepositH  are  known  to  be 
valuable.  Recently  wurk  has  h^rn  resumed,  and  it  is  expected  that 
the  mines  will  shortly  begin  shipment. 

ICANUFACTintB. 

In  Nova  Scotia  there  are  at  present  two  mills  preparing  baiytes  for 
market,  one  in  llaUfax,  tho  other  at  Dartmouth.  At  the  Halifax  mill 
the  material  la  hand-cobbed  and  separated  into  three  grades,  *' white," 
"selected,''  and  "ofF-color."  Then  it  is  broken,  crushed,  ground 
with  buhrstoncH,  and  ])a(-ke(l  Into  barrels.  The  small  quantities  of 
fluorite  which  find  their  way  into  the  material  are  not  considered 
detrimental  to  paints,  as  the  flnorite  grinds  white.  At  the  Dart- 
mouth mill  the  barytes  is  bri>kt*n.  hlt  aciird  l>y  acid,  drained,  and 
washed,  ami  afterwards  puiveri/AuL  and  liiially  gromid  between  hori- 
zontal revolyin^  granite  stones  ana  French  buhn. 

Crude  materialis  also  shijppi'd  by  the  Ainslie  Mining  and  Ilailwav 
Company  (T>!init»Ml)  to  the  I  nited  States,  where  it  is  washed,  bleached, 
and  milled  at  the  works  of  the  company  in  Long  Lilaud  City,  Y. 

PRODUCTION. 

Aeeordinir  to  the  preliminary  report  on  the  mineral  production  of 
Canada  in  IIMIJ,  there  were  prociuKvl  in  that  year  2,01()  sliort  tuns  of 
barytes,  vahied  at  $4,500.  This  Is  a  decreiuse  from  llie  production  of 
1006,  which  was  reported  as  4,000  short  tons,  valued  at  $12,000. 
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HTliONTlUM. 

'The  most  common  ores  of  strontium  are  celestite,  the  sulphate  of 
strontium  (SrSO^),  and  strontianite,  the  carbonafce  of  strontium  , 
(SrCOj).  Celestite  occiu^  associated  with  limestones,  and  also  with 
beds  of  clay,  rock,  salt,  ^ypsuiii,  and  deposits  of  banrtes  and  of  sul- 
phur. LocaUties  where  it  has  been  observed  in  the  United  States  are 
on  Drummond  Island,  Lake  Huron;  Put  in  Bay,  Lake  Erie;  at  Scho- 
harie, Lockport,  and  Rossie,  N.  Y.;  Blair  County,  Pa. ;  Brown  County, 
Kam.,  and  on  Mount  Bonnoll,  near  Austin,  Tex.  Strontianite  occurs 
also  in  the  latter  deposit  a.s  nn  alteration  product.  Recently  the 
presence  of  strontium  sulphate  m  aasociatioii  with  barytes  has  been 
reported  from  a  vein  on  Kentuckj  River  near  Broouyn,  and  also 
from  a  vein  near  Danville,  Ky.,  on  the  propertv  of  the  Dix  River 
Barytes  Company.  Analyses  made  by  Ix^'iloux  &  Co.,  of  New  York 
City,  on  three  samples  of  this  ore  sliow,  respectively,  7.12  per  cent, 
14.36  per  cent,  and  26.84  per  cent  of  strontium  sulphate,  the  rest  of  the 
material  being  mainly  iMutimn  sulphate.  This  is  of  interest,  at  least 
from  a  minerui^cal  point  of  Tiew. 

There  are  a  few  kno^^m  occurrences  of  strontium  ores  in  Canada.'* 
Strontianite  is  reported  to  oceiir  in  veins  from  4  to  6  inches  tliick  in 
Chazy  limestone  on  the  south  shore  of  Ottawa  River  in  Nepean  town- 
ship, and  celestite  to  occur  in  Ontario,  as  follows:  In  Uie  township  of  * 
Lansdo^ne  an  important  yein  of  crystalline  material;  in  Bagot  town- 
ship; in  the  city  of  Kingston,  in  Black  River  limestone;  in  Caledon 
township,  m  Niagara  limestone;  and  in  Quebec,  in  the  township  of 
HawkesDiirv. 

The  cliief  strouLiuni  mines  are  at  Slrontian,  Scotland ;  in  Yorkshire. 
England;  at  Giants  Causeway,  Ireland;  in  Saxony,  in  Saltzburg,  ana  i 
in  uie  Hartz  Mountains. 

Strontinin,  in  the  form  of  the  hydroxide,  is  of  value  in  the  refining 
of  beet  su^r,  and  as  tlie  nitrate,  ni  the  manufacture  of  pyrotechnic 
suppUes.  Barium  hydroxide  is  used  to  a  lai^e  extent,  on  account  of 
its  lower  cost,  in  [>lace  of  strontimn  hydrate,  in  the  beet-eugar  industry, 
ulthoutrh  the  barium  compound  is  said  to  be  of  a  poisonous  nature. 
Probably  because  of  the  cheapness  of  barytes  the  strontium  ores  have 
not  jet  been  worked  on  a  commercial  scale  in  America. 

IMPORTS. 

Oxide  oi  slronlinm,  valued  at  $1,242,  was  the  only  importation  of 
strontium  compound  reported  bv  the  Bureau  of  Statistics  for  1907. 
Considerably  Iwrger  quantities  of  the  nitrate  are  believed  to  be  im- 
ported into  the  United  States,  and  it  probably  comes  in  as  unclassified 
chemical  material. 


« Pooler  Hflorj  S^  Qp.olUFP* 
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MINEBAL  PAINTS. 


By  Ernkcit  F,  BuKc'iiAUU. 


INTRODUCTION. 

The  minrral  paints  considered  in  this  cliaptor  consist  of  throe  classes: 
(1)  Natural  mineral  products  whicli  after  mechanical  treatment,  such 
as  cleaiiiug  aud  grinding^  are  either  used  (hrectly  as  pigments  or  are 
fni roasted  to  give  certain  desired  colors ;  (2)  chemical  products  made 
directly  from  oree,  aud  (3)  secondary  chemical  products  that  pass 
througn  several  metallurirical  and  chemical  processes  ia  their  prepa- 
ration from  the  ori<;inal  ores. 

Class  (1)  comprises  ocher,  umber,  sienna,  heuiatite  aud  limouite 
(uaetallic  paints  and  mortar  colors),  slate,  and  shale.  Many  other 
minerals  or  mineral  products  are  used  in  the  paint  trade,  such  as 
ashestos  and  its  derivatives,  asphalt,  harytes,  clay,  gypsum^  magne- 
site,  silica,  talc,  and  whiting  (irround  chalk),  but  they  are  not  considered 
here,  .sinc(^  they  are  report (hI  elsewhere  in  this  volume. 

Class  (2)  couiprises  zinc  oxide,  leaded  zinc  oxide,  zinc  lead^  sub- 
limed white  lead,  and  suhlimed  hlue  lead.^ 

Oass  (3)  coni|)rises  the  secondary  chemical  products,  basic  car- 
bonxte  whit-e  lead,  litharpo.  red  lead,  orange  mineral,  lifhophoue,  and 
A'l  iH  lian  red.  Collection  of  the  statistics  of  production  of  these 
laiLcr  pigments  does  nut,  strictlv  speaking,  come  within  the  scope  of 
this  report,  but  it  has  been  considered  advisable  to  give  the  reported 
production,  since  these  figures  are  desired  by  many  mineral-paint 
producers  for  purposes  oi  comparison. 

PB01>UCTI0N. 

In  1007  the  total  production  of  the  natural  pi^ente — ocher,  umber, 
sienna,  metallic  pamts,  mortar  colors,  slate,  and  shale — and  of  those 
produced  directly  from  the  ores,  consistinix  of  zinc  oxide,  zinc  lead, 
subUmed  white  lead,  and  subhmed  f>lue  lead,  reported  to  the  Survey 
amounted  to  143,757  short  tons,  valued  at  $9,469,818,  as  compared 
with  140,713  short  tons,  valued  at  $8,160,836,  in  1906,  an  increase  of 
3,044  short  tons  in  Quantity  and  of  $1 ,308,9s2  in  value.  In  the  tables 
for  1906  and  1907  ttie  protluction  classified  under  ''Other  pigments" 
has  been  omitted,  since  the  substances  po  classified  consistetf  almost 
entirely  of  color  lakes,  that  is,  pigments  produced  by  the  conibinatiou  of 
a  dye  with  a  mineral  base.  Certain  chemical  colors  were  also  included 
unaer  the  caption  Other  pigments,"  and  these  have  been  omitted 
since  their  preparation  does  not  bear  any  close  relation  to  the  produc- 
tion of  the  raw  minerals  irom  which  they  liave  been  derived. 
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Tho  following  table  shows  the  production  of  these  various  mineral 
painta  from  1904  to  J907,  inclusive: 


Pniudion    mmend  pmnU,  1904^1907 ^  in  «ftort  tom. 


1904. 

im,          j  1906. 

1907. 

Kind. 

tity. 

Vuliio. 

«.;iifin- 
lltj. 

lily. 

Quiiii- 

tilY. 

\  nhio. 

Vmbtr  

Ustalllb  paint  

}  022 
7,625 

12,980 

201,877 
M,489 

12,409 

689 

•iie,«9 
10,494 

9126,351 

17,004 

170,722 
120.480 

15,482 
067 

17,992 

10,309 

8148,0(9 

17,394 

7M,(m 
111,720 

10,971 

730 

1ft,  225 
JO, 490 
l.'-'U 
S,  7iK'> 
i:i,."iii> 
71.  7M 
4,1» 

8164,742 

19,309 

195. 176 
no.  719 

I._»>Jl4!0 

40,640 

J-uMlmed  white  l«ul  

y.itu-  U'a<l..  

Zinc  Dvide...  

6,477 

.->.  77'» 

6.970 

4,  N).>.  iyj 
^,709 

6,977 
6,779 
68,003 

1Q,M4 

7*.',  r.w 

17 1.. ^..W 

.■)L'<t,  •-'1(1 

44,108 
240,318 

T.'KS 
S,  124 
74, ''M) 
6,481 

<.),")N,  111) 

:..">.rt,  ■i7,'» 

40,640 

Tot*l  

|27.«55  |6,2ft7,0aS 

138,966 

7,462,288 

140,718  :8, 190,888 

143,757  1  9^480^818 

a  Includes  »  diniUl  quantity  of  unground  material.        ^  Hlate  and  shale  ground  for  pigmcntA. 


OGHER,  TIMBER,  AND  SIENNA. 
PRODUCTION. 

Tlie  Quantity  of  ocher  reported  to  the  Survey  a.s  having  V>eeu  mined 
in  tlie  IJnited  States  iu  1907  was  16,971  short  tons,  valuedat  $164,742; 
in  1906  there  were  teported  15,482  short  tons,  valued  at  $148,049 — 
an  increase  in  1907  of  1,4S0  short  tons  in  quantity  and  of  $16,693  in 
value.  The  relative  rank  of  the  States  as  produeors  remains  practi- 
cally tlie  .sHine  as  in  1906.  Had  it  not  been  for  llie  general  l)usiness 
depression  in  the  autumn  of  1907,  the  year's  production  would  prob- 
ablj  have  shown  a  much  larger  increase.  There  is  a  steadily  increas- 
ing denuind  for  ocher  in  the  manufacture  of  oilcloths  and  unoleiuu.s. 
a  large  proportion  of  the  production  of  this  niincral  from  Qeoigia  ana 
Vermont  now  heinp^  taken  by  makers  of  tliosc  fabrics. 

The  combined  production  of  umber  and  sienna  in  1907  amounted 
to  730  short  tons,  valued  at  $19,309,  as  compared  with  657  tons, 
valued  at  $17,394,  in  1906.  The  production  of  these  substances 
therefore  shows  a  moderate  increase  for  the  year  of  73  tons  in  quantity 
and  of  SI        in  value. 

The  uroductioii  of  ocher  by  States  for  the  last  four  years  is  .siiown 
in  the  following  table: 


Production  qf  ocher,  1904-1907,  by  Staia,  in  thori  Umt, 


1904. 

180S. 

1900. 

1907. 

state. 

Quaor 

tity. 

1  Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 1 

Value, 

Quan- 
tity. 

Value. 

412 

4,7.12 
4.077 
2,17t5 

I     84, 7«) 
44,142 

»,  XV, 

.').2on 

27,  l.^>5 

780 
4.209 

7.7S9 

(") 
f  »i24 

8.''>.9no 

43, 4Sl 

72,360 

{'«) 
4,610 

.V» 

5.  jofi 
K,  .W? 

(») 
«83» 

84. 470 

79.244 

(«) 
6,KU 

450 
."..(iOO 
S,047 

fiS2 
<-2. 192 

$3,  970 
57,  iUU 
76,816 
6.638 
20,218 

14,888 

IIO^OOZ 

13,402 

128,861 

18,482  , 

1 

148, 04» 

i8»«n 

18^  M 

alnclu(lc<l  In  "Othor  .SUitos." 

^Arkansaa,  Iowa,  Virglria,  and  IndlMl TtRltory. 

<  Iowa,  Vermont,  an<' Virginia. 

'Alab•au^Io^vll,  Kontuoky.  Veimonti  and  Vligfnia. 

•  Iowa,  Kantucky,  uud  \'irglnl». 
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*rhe  totfti  production  of  ocher  and  of  uiuhor  and  sienna  in  the 
United  States  from  1903  to  1907|  inclusive,  is  as  follows: 

Ptoiaedon    cdh«r  mi  qfumbtr  mdmmM,  190S-t907t  ^  ^mu. 


Ymt. 

Ocber. 

Vrober  and  •ieona. 

Total. 

QuAOtity. 

Valuer 

QuantUy. 

VahM. 

Quantity. 

Valne. 

1903  

1904  

13,524 
16,  KM 
13.403 
15,482 

1111,025 

110,002 

i2fi,a5i 

l«».<Htf 

1H7« 

657 
710 

■ 

$1.'.,367 
12.!Wn 
17,  (XM 
17,3tM 

i^m 

13,190 

1 7,  .-MS 
H,(>'jl 
16, 13U 
17.701 

$126,003 

123.562 
1 43,  iV) 
166,443 

lM»Ofil 

1905  

1906  

IMFORT8. 


The  imports  of  oclier,  umber,  and  sienna  for  the  last  five  years  are 
shown  in  the  following  tablen: 

Iinporla  nj Hchrr,  1903-1907,  in  pounds. 


Canute. 


Dij.  Onmid  in  OIL  Total. 

QiiaaUty.j  Valuo.  |  Qiumtlty.  |  Volm,  |  Qii«attt]r,|  Valoo.  I  Qiuoitlty. )  Vahia. 

I  I 


1903  '  I  I    O.Mit.WW  f'W.ai'J 

law                                                               tt.43it,'^Ml  «0,137 

19a>                                                              10,fll«i,4ilU  91,673 

1906                                                              iI,3t6.8B8  97,830 

1907                                  l-.'7,n7  1  $1,312    11,1450,372  102,194 


20,  xi; 

1.'. 
15, 

113,049 
14,482 


$1,178 

2,233 
1,079 


9.  ;ii4 

10,  f..r.'.  4>i 

11.  ■».?■». 'tl  7 
ll,9BI,tt71 


4^7 

>'.(.  7'J() 

10(1.  (». 3 
104,  jVjo 


Iinpfirts  o/  umbfT,  i9M-11fG7f  in  pound$. 


Yeiur. 


Dry. 


OroundlaolL 


Total. 


Quantity. 


1903   S.1.'M>,914 

19M  ■  2.3f5l,7»3 

1905   2,^«),.V)1 

1906   2,m,m 

1W7    


Vain*. 

tl7.6&'> 
19.727 
21),  703 
23, 7» 

Quantity.  1  Value. 

Quantity. 

Vatan. 

0,606 

13,133 
6,7S3 
6.088 
S,56» 

tS87  !  2.160.570 

784  1  2,274,926 
461  '  2..'>87,284 
418  1  2,854,667 

Sll  J  a;aM,isp 

118,373 

20,511 
21,224 
24,150 

Yaar. 


Importt    fimiM,  IBM-tWJ,  in  pounit. 
Dry. 


I 


OroondinoO. 


Total. 


1903. 
1904. 

1906. 
1007. 


1  Quantity. 

ValtM. 

Quantity,  j 

ValiM.  . 

Qnaatlty.  ^ 

Valua. 

'  l,S73,.'>32 
I,2sfi,301 
1,737,909 
l,»4l.iib4 

•2S.  447 

22,1LS 
28,097 

m^m 

84,722 

1,387 
5,770  J 
^880  1 

$123 
386 
337 

),  S74,'.M1) 
l,2Vi,071 
l,740,79r. 
1,041,064  ( 
3,101, 106 

$2.S.  .'.70 
22,514 
26,324 
82,678 
85,610 

S,170,M6 

iiw  j 

88« 

t 
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WORLD'S  PRODUCTION  OF  OCHBR. 

The  followiiig  table  gives  the  output  of  oclu  r  in  tlic  piincipal  jwt)- 
ducing  countries  of  the  world  for  the  yeais  1902  to  1906,  includye,  fts 
far  as  the  statistics  are  available: 


Worl^B  produetion  t^oiAer,  1902-1906 ^  in  AaH  toiM. 


Ymt. 

United  States. 

United  Kingdom. 

France. 

(quantity. 

V&iue. 

Value. 

(^tmntity. 

Vala«. 

19C-J  

laoii   

ni,.v;.- 
15.462 

%\^:,,  nvs 

llJ,ii2", 

1.",,  s-i> 
17, 11 71  • 

l£i»16 

JiI2,0:«i 

.17,  .-,2 1 
:is,.-.2i) 
•Jl,  W7 
«^1S7 

$;«)i.tv';7 

(u.>,  SI  i 
376,206 

15,374 
21,479 

21,ck;2 

20,175 
2i,M6 

— ^ 

S27,86.3 
.S3, 291 
20,280 

n»m 

lll),(Hi'J 
121;,  ^1 
148,M9 

S-S.  i  'Ct  ^ 

71,858 

T'clptiiT'n, 

4.9tf 

6.226 

3,025 
Uk> 
6,837 

Value. 

Ifl08_,  

sao,49s 

32,440 

24.995 
34,675 

220 
220 
496 
683 

276 

SSOO 
772 

2,084 
243 

•2,008 

«8,60tt 

«;j,0Bt2 

14,840 

7,4»9 

5.^1 
6,817 

1909  

1904  

1905  

Iftt 
23 

1764 
243 

•ITndwr  exports. 


GEORGIA  OCHBR  DEPOSITS. 

In  a  recent  publication  •  Prof.  T.  L.  Watson  has  described  the  de- 
posits of  ocher  which  now  are  producing  about  one-third  of  the  do- 
mestic supply  of  tliis  mineral.  The  field  work  for  tliis  rejKirt  wns  roni- 
pletcd  in  1902,  but  it  represents  probably  the  must  recent  detailed 
examination  of  the  Georgia  ocher  field. 

LocaiUm. — ^According  to  Watson  the  ocher  deposits  occupy  a  nar- 
row strip  1  to  2  miles  wide  and  about  8  miles  long,  extending  in  a 
nearly  north-south  direction  about  1  mile  east  of  rartersville.  One 
of  the  best  niitural  cx])()siires  of  the  ocher  beds  is  afforded  by  the  cut 
made  by  Etnwali  Kiver  across  the  axis  of  the  belt,  nearly  2  mile^ 
southeast  of  Cartersrille,  and  adyantage  has  heen  taken  of  the  favor- 
able  conditions  to  establish  mines  and  works  at  this  place. 

Geolnqic  rchtt'wns  and  origin. — Tlie  ocher  associated  with  the 
Weisner  quartzite  and  siliceous  shale  (Cambrian),  either  embedded 
in  the  roct  or  lying  in  the  resitiual  clay  derived  from  the  decay  of  the 
beds.  The  ocher  appeara  to  occupy  an  extensivelv  shattered  zone  in 
the  quartzite.  According  to  Hayes''  the  ocher  !orms  in  the  unal- 
tered, Bhattere<l  quartzite  a  .series  of  irregular,  branching  veins,  which 
in  places  expnruf  into  bodies  of  .such  size  that,  whon  the  ocher  is 
removed  by  mining,  rooms  from  B  to  10  feet  in  diameter  are  some- 
times left,  connected  by  narrow  wimling  passages.  He  further 
pbserres  that  the  contact  between  the  ocher  ana  the  inclosing  quartate 
is  not  sharp  and  distinct,  but  shows,  instead,  a  i  n  l  e  or  less  gradual 
transiticm  rrom  the  hard  and  vitreous  quart2dte  to  the  soft  ocher. 

■<  Wat-4on.  1'homnH  I^.  A  preUmhiary  report  on  ttia  oeher  deporiU  of  Geoigla:  OmI.  Sorvcj  o( 

Oeoivia.  Bull.  i:s,  wxk 

h  Hayci*.  C.  W..  Geologic nl  relatlon.s  ot  thm  irom  OfM  Of  tb«  CMTtonvtlle  dlltllOt,  0«M|lft:  TiMM. 
Am.  loat.  Mia.  Eng.,  vol.  M,  1901,  p.  415. 
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Watson  finds  the  relations  rtf  tlic  oclier  in  the  chiys  to  l)e  in  all 
respects  similar  to  that  in  the  fresh  rock.  It  forms  in  the  inclosing 
clay  a  series  of  irregular,  branching  deposits  which  correspond  to  Teins 
in  the  fresh  rock,  and  a  more  or  less  gradual  transition  from  clay  to 
pure  ocher  is  usually  shown. 

^lirroscopic  study  of  the  ochef -charged  aunrtzito  has  slunvn  the 
pn  s(  Tice  of  much  i)yrite  in  tlie  rock.  From  tiiis  fact  and  others  noted 
m  a  careful  study  of  the  structure  and  composition  of  the  ocher- 
bearing  rocks,  of  the  relations  of  the  ore  deposits  to  the  inclosing 
rocks,  and  of  the  character  of  the  deposits  themselves,  the  conclusion 
is  readied  that  the  iron  oxide  of  the  ocher  deposits  in  the  Cartersville 
district  was  probably  derived  in  part  from  two  different  sources: 
(a)  From  suriace  rocks  through  decay  and  subse<][uent  leaching  and 
solution  of  the  resulting  ferrous  salts  by  percolating  waters,  and  (b) 
from  the  p>Tite  contained  in  the  Weisner  quartsite.  The  deposition 
of  tlie  ocher  is  thoufrht  to  have  taken  place,  not  by  simple  filling  of 
cavities  and  Hssures  in  the  rook,  but  by  metasomatic  replacement  of 
the  original  rock. 

Associated  with  the  ocher  in  places  are  baiytes,^  Umonite,  and 
maneanese  ore. 

Pnysical  prn-perties. — Physically  the  ocher  varies  princi]>allv  in  color. 
The  variation  m  color,  whlcli  ranges  from  dark  yellow  to  Ught,  bright 
yellow,  is  thought  to  depend  principally  on  the  amount  of  clay  or 
argillaceous  matter  present,  and  this  in  turn  is  dependent  on  the 
character  of  the  rock  whicn  the  ocher  replaces.  Where  the  ocher 
replaces  pure  quartz  nwk  it  is  of  a  Hght,  bnght  yellow  color  and  con- 
tams  ^*»rnparatively  little  Mdniixed  chiy,  while  the  material  that  re- 
places interbedded  siliceous  siiule  in  the  Weisner  fomiation  is  found 
to  contain  considerable  clay  and  is  darker  in  color  and  of  inferior 
quality.  The  bodies  of  pure  ocher  consist  of  yellow  powder  of  ex- 
tremely fine  particles  of  hydrated  ferric  oxide,  clay-like  in  character, 
in  wliich  tlie  water  content  is  high  and  the  material  is  soft  enough  to 
be  spaded.  As  the  ocher  grades  from  the  soft  condition  through  that 
in  which  the  material  is  bound  together  bv  a  siliceous  skeleton  into 
hard  and  firm  quartadte,  the  color  gradually  fades  and  finally  disap- 
pears. The  presence  of  silica  exercises  but  uttle  effect  on  the  appear- 
ance of  the  ocher,  and  when  small  traces  of  man<ranese  oxide  are 
present  its  cfVpct  is  to  frive  a  slightly  ^eenisli  tint  to  the  refined  ocher. 

Clmnical  composition. — The  chemical  composition  of  crude  and  re- 
fined ocher  from  this  district  is  shown  in  the  following  table: 


Chemical  analyse*  qf  Georgia  ochers.^ 


CbMMter. 

F0iOi. 

AlaOi.  1  F«0. 

HnOt. 

0.  87 
-M 

l.SO 

1.  fiO 
2.04 
2.00 

8IOt 
(fne). 

2.  Do  

3.  Refined  

7J.29 
.")<>.  29 

as.  49 

54  00 
67.37 
r>l.  40 
07.32 
02:70 

10.  i."; 

7.20 
6.(W 
6..S5 
7,14 

&.m 

0.40 

.39 

1 

S.94 

7.  7(>  i 
17.  42 

6.54  ; 
11. 8B 

9.14  , 

4.  Do  

5.  Do  

C  Do  

7.  Do  

1 

&2D  ' 

i 

»  HsTM,  C.  W.,  Mid  PhalMi,  W.  C,  A  oommanslal  oocdrmm 
V.  B.  Oeol.  aurvw  No.  3«»-]l|  im.  pp.  3-7. 
»  Aamtywm  aida  st  N.  P.  Pifttt  tobontoir.  Attaate,  Oft 

leof  bMlt* 

.SIO, 

(com- 
bined). 


9.  49 
6.85 
10.08 
6.61 
&84 
&35 
9b  78 


ll,o 
ioi*c.). 

n,o 

0. 

9.22 

2.  an 

11.34 

.40 

lO.fiO 

.4S 

9  24 

.96 

9.63 

.46 

9.87 

.78 

0.00 

.50 
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Surface  indications  of  orh^r.-  The  ( 'art^rsville  di8trict  is  an  area 
that  li&s  uudergone  atmospheric  decay  to  great  depths,  and  conse- 
quentlj  exposures  ol  fredi  rock  are  not  common.  The  mantle  of 
residtial  decay  is  Uucker  in  the  valley  bottoms  and  on  the  lowlands 
than  on  the  ridge  tops,  and  unless  fran:ment8  of  the  ocher-bearing 
quartzite  are  exposed  on  the  siirfac^e  the  presence  of  ocher  is  demon- 
strated only  bv  natural  or  artiiicial  cuts  or  openinfi^s.  Over  much 
of  the  distnct,  however,  lie  scattered  fra^i^ents  and  masses  of  quartz- 
ite,  more  or  less  liighly  impregnated  with  ocher  and  colored  yellow, 
that  have  been  dislodged  from  outcropping  ledges  and  reefs  of  ocher- 
benring  (junrtzite.  Such  fragments,  wnich  are  locally  called  "ocher 
biooni,"  mdicate  the  presence  of  workable  deposits  of  ocher.  Where 
ledges  and  reefs  of  quartzite  appear  at  the  surtace  careful  exaiiunatiun 
sometimes  reveals  the  presence  in  them  of  ocher.  Still  another  sur- 
face evidence  of  the  presence  of  ocher  is  the  ooeuirence  of  baiytes  in 
the  i^sidual  (Any.  Frospecting  in  localities  containini^  barytes  has 
usually  revealed  more  or  less  extensive  deposits  of  ocher. 

METAIfUO  PAIMT. 

PRODUCTION. 

The  produ(  tion  of  metallic  paint  and  mortar  colors  in  1907  as 
reported  to  Ihf'  Siirvey  amounted  to  20,715  short  tons,  valued  at 
$305,89").  a  s\i(r\ii  decrease  from  the  190G  production,  2S,301  short 
tons,  valued  at  $315,746.  In  (juuaiity  the  1907  production  was 
almost  the  same  as  that  of  1905,  which  was  26,983  short  tons,  but 
the  value  in  1907  shows  an  increase  over  that  of  1905  of  $8,743. 
Pennsylvania  still  continues  to  produce  the  lari^'est  (juanfif y  of  metal- 
lic paint.  New  York  is  the  next  hir«;est  j)roducer,  and  the  other 
States  maintain  practicaUy  the  same  rank  as  in  1906. 

The  following  table  gives  the  production  of  metallic  paint  and 
mortar  colors  from  1904  to  1907,  inclusive: 


Productum  o/  rneUtilic  paint  and  mortar  cohra,  1904-1^*7,  by  Stateg,  in  nhtrrt  ions. 


State. 

1904. 

1BD5. 

1906. 

1907. 

Qmatlty. 

Value. 

Qnantltr. 

Value. 

Quantity. 

VahM. 

Quantity. 

VahM. 

ilHrylatul  find  Ten- 
nr-  si-o  

Ohio  

Totrt  

o5,292 

1,750 
7,710 

S%,071 
53, 150 

2i,aoo 

107,600 

6,200 
'•7,1.50 

l.ASO 
8,506 

•a,4» 

$40,192 

715.  WO 

'2a,:m 

123,  o70 

5,625 
7,106 

11,021 
/2,fl20 

l.'il.SOO 

lO.OtiO 

19,  m) 

13G,08C 

6,038 
»,304 
'•I,  Ml 
10.327 

f  4,020 
70, 771 
15, 471 

127,973 
37,  «0 

28,882  1  288,803 

38,901 

315^  7« 

a  IncladM  the  production  of  Tennamee  only. 

Includes  a  small  quantity  of  unground  matWlal. 
c  iTioiiicioA  a  oniaii  <)uaiitity  from  coiinectiout  In  1907 and  Jntn  OonmcUcut  and  Vemoiit  In  liMt. 

<' .MHl'iiniii,  New  Jprfw-y.  .'ii!<l  M  lscunsln, 
«C'alifomU,  New  .Jcrwn  ,  \  irgiiiui,  and  WlMOtHbl. 
/California,  UUaoia,aud  WiwxMMin. 
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HULTB  AND  8HAIJS. 
PRODUCTION. 

Slate  And  sliuln  are  CTound  for  use  as  piiniients  in  Pennsylvania, 
New  York,  Iowa,  and  Arkan»a»,  tiie  first  two  b tales  being  the  prin- 
cipal producers.  In  1907  there  were  reported  to  the  Survey  4,130 
sliort  tons,  valued  at  $40,540.  This  is  a  decrease  in  quantity  of 
1,351  short  tons,  )>ut  an  iiu-reuse  in  value  per  ton  of  about  $2.40* 
No  profhirl  ion  was  reported  from  Arkansas  in  1907. 

TIk'  following  table  gives  the  production  of  slate  and  shale  ground 
for  pigment  from  1904  to  1907,  mclusive: 

Quantity  and  vidm  o/  $iaU  and  thuic  gnnmd/or  figmetU^  1904-1907. 

1904  abort  t<>nt«.."5,  :i70   $53.  7(Mt  ,  1!M)6  dMMttaiu..  5^481  $40,540 

1905  do          d,18i     44.106  11907  do          4^130  40,640 

FIGMKNTS  MAUK  DlltKCTLY  FROM  OKE6.fr 
ZINCWHITB  PIOMBNTS. 

The  relations  to  tlie  ores  from  which  they  are  derived  of  the  yari- 
0118  pigments  Wmi  are  made  directly  from  ores  are  of  interest  here, 
and  the  following  notes  may  serve  i<>  define  the  pigments  and  to 
otitline  their  properties  and  the  methods  by  wliich  they  are 
nianufacturexl. 

Zinc  oxide  is  the  most  important  of  the  zinc  j^)igments.  This  sub- 
stance is  often  known  to  the  trade  as  zinc  white,  but  there  arc  at 
least  t  hree  other  white  zinc  pigments  sometimes  termed  *' zinc  white," 

viz,  leaded  zinc  oxide,  zinc  lend,  nnd  lithophone. 

Zinc  oxide,  rejiresented  l)y  tlie  fonnula  ZnO,  is  a  white  powder 
consisting,  Ir)-  weidit,  of  80.34  per  cent  zinc  and  19.66  per  cent 
oxygen.  It  is  produced  by  two  methods — one  known  as  the  French, 
the  other  as  the  American  process.  In  the  French  process  metallic 
zinc  r<  ^nrned  in  a  current  of  air,  and  the  product  of  combustion, 
zinc  oxide,  is  c  illeeted  in  closed  chambers.  In  the  American  process 
ores  of  zinc  mixed  with  linely  powdered  coal  are  burned  in  a  closed 
furnace  over  a  grate  and  the  product,  zinc  oxide,  after  passine 
through  a  series  of  cooling  flues,  is  collcK;ted  in  cloth  ba^,  which 
retain  the  white  <iihh'mnte  and  perniil  the  fumes  to  escape.  When 
made  from  the  metal  the  oxide  is  nearly  chemically  pure,  l)ui  when 
ina<le  from  the  ore  the  oxide  usually  contains  lead  suipiiate,  zinc 
sulphate,  and  traces  of  iron  and  other  metals. 

TIh-  principal  tvpes  of  ore  used  for  making  zinc  oxi<le  are  the 
franklinite  ore  of  New  Jersey,  the  sphalerite  ores  of  the  Mississippi 
Valley,  ^ueh  as  those  mined  in  the  riatteville  district  of  Wisconsm 
and  the  »h)plin  district  of  Missouri,  and  the  sulphide,  carbonate,  and 
sihcate  ores  of  zinc  and  lead  foimd  in  Colorado  and  New  Mexico. 
There  are  plants  producing  the  oxide  from  the  ore  at  Newark,  N.  J., 
at  Palmerton,  Pa.,  at  Mineral  Point,  Wis,,  at  Joplin.  Mo.,  and  at 
Cofleyvnlle,  Kans.    Leaded  zinc  oxide  and  zinc-lead  white  are  made 

a  IncliidPN  iniiif  nil  nn<i  fvirl>«>n  hlnck. 

t>  Tho  writer  i  s  in<lel>led  to  Mewrt.  U.  B.  Heckd, editor  of  'Drqn.  UOa,  and  PatnM/'  and  to  Mr.  L.  S. 
Ilughf^n,  chomin  for  the  itolMr  Law!  Company,  tor  macAi  of  tli»  nttonaatlw,  wUcb  mu  pwwn^Hy 

mmnmnniimtiint 
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also  at  Canon  City,  Culo.  The  ])liint  at  Joplin,  Mo.,  was  built  to 
use  local  ores,  wita  soft  coal  a^  fuel.  The  nigh  price  of  pure  zinc 
ores  led  to  the  use  of  an  ore  whioh  oontaii^  some  leed,  and  as  an 
outt^ovrth  of  this  practice  a  smelts  designed  to  treat  complez  • 
Wo.stom  ores  without  f=;oparating  fh(Mii  was  built  at  Cofrovville, 
Kans.,  v-  licrc  natural  gas  is  available  fur  fuel.  Tliis  plant  is  arranged 
in  two  umtjj  so  that  one  of  them  can  be  operated  to  make  zinc  oxide 
while  the  other  is  making  leaded  zinc  oxide  or  zinc  lead,  or  both 
units  can  be  employed  in  making  one  kind  of  pi^ent.  The  ores 
used  are  from  Magdalena,  N.  Mex.  They  compnae  sulphides,  car- 
bonate f;,  and  silicates  of  zinc  and  lead,  and  may  oe  a  condjination  of  \ 
any  of  these,  provided  that  the  eomr)ined  content  of  metallic  zinc 
and  lead  does  not  fall  below  30  per  cent  of  the  ore.  Leaner  ores  are 
not  profitable  to  work. 

Natural  gas  is  used  in  roasting  the  ore  at  theCoffe}-ville  plant,  and 
Arkansas  semiantliracite  coal  is  used  in  the  oxidizing  furnaces.  In 
this  proceas  small  q^uantities  of  copper,  gold,  and  silver  are  recovered 
from  the  ores  high  m  zinc,  since  tney  readily  pass  into  the  slag  wliiie 
the  zinc  is  being  volatilized. 

Notable  properties  of  zinc  oxide  are  its  extreme  whiteness,  fineness, 
and  chemieal  .stability.  For  certain  purposes  it  is  said  to  be  improvea 
by  the  addition  of  small  quantities  of  coar.ser  reinforcinji  pigments. 

Zinc  lead  is  a  white  pigment  consisting  apparently  of  a  molecular 
combination  of  zinc  oxide  and  lead  sulphate,  with  small  proportions 
of  lead  oxide,  lead  carbonate,  and  zinc  sulphate.  It  is  prepared  by 
sublimation  from  low-grade  zinc-lead  ores.  Tliis  pigment  is  very 
fine,  amoq>hons,  and  unifoim  in  size  of  its  particles.  It  is  not  quite 
so  white  as  zinc  oxide. 

Leaded  zinc  oxides  are  pigments  that  resemble  zinc  lead,  but  con- 
tain less  lead  sulphate.  They  are  made  with  definite  percentages  of 
lead  sulphate,  usually  ranging  from  6  to  20  per  cent,  according  to  Uie 
purpose  for  which  they  are  to  be  used.  Tnese  oxides  are  produced 
from  Western  ores  that  carry  a  certain  proj)ortion  of  lead  sulphide, 
in  fineness  they  are  similar  to  zinc  oxide,  and  in  whiteness  they 
stand  between  anc  oxide  and  zinc  lead. 

The  following  analyses  of  a  few  zinc-white  pigments  show  their 
Tariation  in  composition:' 


Anahjsrs  of  zinc-whiU  ptgmmtt. 


ZnO. 

ZoSOt.  1  FbBO«. 

pbo. 

BbO. 

Zinc  oxidP,  maii'^  from  silicni ure. . . ..... 

Zinc  oxJUc,  made  Irotii  s|  li  iicnio.  

Loaded  ^inc oxide,  madefr'  tn  mixodOfW. 

1 

6.1,';  1  2.76 
.H6  9.33 
.  U  1  21.01 
.67  j  W.40 

0.27 
1..% 
.» 

Trmee. 
0.22 
.03 
.« 
.10 

0.JO 
.07 
.10 
.05 
.U 

Litho])honc  is  not  made  directly  from  zinc  ores,  but  is  an  intimate 
mixture  of  precipitated  zinc  sulphide  and  barium  sulphate  (blanc 

fixe,  or  "permanent  whit*  ").  The  material  is  produced  by  the 
reaction  ot  .^olnl ions  of  zinc  sulphate  and  barium  sulphide,  the 
precipitates  from  which  come  down  simultaneously  and  are  very 


«Soou.  w.  o.  OadeotdDK  Pri—  muj  pwhlliOirt  la  pwajMtl  ten  by  tl»  Wwr  Jnrnr  Zlao 
CompttOf ,  1907. 
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intimately  mixed.  To  yxM-fcrt  the  material  for  a  pigment  it  is 
heated  ty  dull  redne^  and  suddenly  plunged  into  cold  water, 
^ound  in  the  pulp  state,  washed,  and  dried.  This  material  is  white, 
IS  of  fine  grain,  and  possesses  body  and  opacity.  It  possesses  ereat 
durability,  and  is  oft^  used  in  enamel  and  floor  paints.  It  also  mids 
eztenaiYe  use  in  the  manufacture  of  linoleum  and  shade  cloths. 

ZINC  OXtDB. 

FRODUCnON. 

The  output  of  zinc  oxide,  the  principal  zine-white  pigment,  appears 
to  have  decreased  shghtly  in  1907  as  compared  viiin  the  prociuction 
in  inOP).  Tn  1<>07  thereVerc  reported  io  the  Survey  71.7S4  short 
tons,  valued  at  ^o,4;»0.660,  a  decrease  in  qiuintity  of  2,S96  sliort  tons, 
but  an  increase  in  value  of  $491,285.  The  decrease  in  quantity  ia, 
however,  more  than  offset  bv  the  increase  in  the  production  of  cine 
lead,  with  which  is  perhaps  included  some  leaded  zine  oxide.  The 
CHpftcifies  nf  certain  of  the  Western  plants  have  hfv^n  inerensed  dnr- 
iiiL'  1907,  and  \vnth  a  resumption  of  normal  trade  conditions  the 
outi>ut  of  these  pigments  will  again  show  an  increase. 

The  following  table  gives  the  production  of  sine  oxide  from  1904 
to  1907,  inclusiTe: 

Production  of  ziiic  oxide,  1904-1907. 

1904  short  tons..  63,363    $4,808,482  1  IIXKJ  short  tons..  74,680  15,999,375 

1906  do....  68,603     5,520,240  11907  do....  71,784  6,490,660 

IMPORTS. 

The  folloiking  table  shows  the  imports  of  zinc  oxide  into  the  United 
States  in  the  last  five  years: 


Importi  of  tijK  oride,  190S-1907,  in  poundi. 


Y««r. 

i9or?  

19M  

Dry. 

In  oil. 

Value. 

Quantity. 

Value. 

Quantity. 

$in.932 

138,674 
196,230 
251.fiOU 

166,  U34 
234.244 
342.944 
292,538 
362,814 

116.502 
26.436 
40,.%42 
36.467 
33,679 

3,653,076 
2,800.905 
3.779,311 
4,484,014 
&,  674, 132 

tl8S,494 

165,110 
236.762 
288,066 
357,230 

JWW  

4,191,476 

ZINC  L£AD. 

The  production  of  zinc  lead  in  1907  was  13,516  short  tons,  valued 
at  $1,286,440,  as  against  8,124  short  tons,  valued  at  $681,292,  in 
1906. 

SUBLIMED  WHITE  LEAD. 

Another  pigment  that  is  of  interest  in  this  connection^  since  it  is 
made  directly  from  the  lead  ore,  galena  or  lead  sulphide,  is  known  as 
sublimed  white  lead.  It  is  manufactured  at  Joplin,  Mo.,  from  ore 
produced  in  that  district,  by  a  process  similar  m  principle  to  that 

51Ii08— If  ■  1007,  FT  3  15 
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employed  for  making  zinc  oxide  and  zinc  lead.  Briefly  summarized, 
the  method  of  manufacture  is  as  follows:  Lead  ore  (galena),  after 
having  been  cleaned  at  the  mine  by  crushing,  washing,  and  jigging, 
is  ground  to  a  powder,  and  chttr^ed  with  car  Don  into  a  furnaoe  oyer 
an  open  coke  fire.  The  charge  is  volatilized  and  in  the  presence  of 
air  tfie  lead  sulpliide  is  oxidized  to  a  basic  lead  sul])lmte,  whilo  smiioi 
free  sulphur  dioxido  is  formed.  The  ba,sic  lead  sul])tiate  is  tiu)ujj;ht 
to  be  composed  of  I  w  o  molecules  of  lead  sulphate  (rbSO^),  Unked  to 
one  of  lead  oidde  (PbO).  This  product,  volatile  while  hot,  is  cooled 
by  being  drawn  bv  suction  through  a  long  series  of  cooling  pijxvs,  or 
"goosenecks,"  and  some  settling:  chambers,  and  then  is  collected  in 
bags  of  the  type  used  for  collecting  zinc  oxide.  The  aim  is  to  pro- 
duce a  pigment  containing  75  per  cent  of  lead  sulphate,  20  per  cent 
of  lead  oxide,  and  5  per  cent  of  zinc  oxide.  Notable  properties  of 
this  pigment  are  its  great  fineness,  the  uniform  size  of  its  particles, 
and  its  relative  chemical  stabihty  or  inertness  in  the  presence  or 
coal  f^as,  sulphur  fumes,  and  other  noxious  gases  that  quickly  darken 
some  paints.  It  has  a  snow-white  color  and  is  yeiy  opaque,  but 
since  it  is  so  extremely  fine  and  of  amorphous  texture  it  requires 
blendinff  with  coarser  pigments  to  give  it  "tooth,"  that  is,  to  pre- 
Tent  it  from  brusliing  out  too  thin. 

Sublimed  wliife  lead  finds  use  not  only  in  mixed  paints,  but  in 
putty  and  in  the  manufacture  of  rubber.  The  production  in  1907 
was  8,700  short  tons,  valued  at  $1,026,600, 

SUBLIMED  BLUB  LBAD. 

In  the  subUmation  of  galena  a  peculiar  bluisii-gray  compound  of 
lead  is  formed  as  a  by-product,  wluch  is  known  commercially  as  sub- 
limed blue  lead.  In  tne  furnace  it  is  known  as  ''fume."  Analyses 
have  shown  the  presence  in  it  of  about  2  per  cent  carbon,  4.5  to  5 
per  cent  lead  sulphide,  1  to  2.5  per  cent  zinc  o\'id*v  n/^r>  to  1.44  per 
cent  lead  sulpliite,  50  to  53  per  cent  lead  sulphate,  and  37.5  to  41.3 
per  cent  lead  oxide. 

Sublimed  blue  lead,  besides  being  used  in  paint  manufacture,  is 
used  in  the  nddx  r  industiv.  The  production  in  1907  was  1,211  short 
tons,  valued  at  $135,632.  ^ 

CHEMICAL  PIGMENTS  AND  C01/0B8. 
PRODUCTION. 

Under  this  head  arc  included  basic  carbonate  of  lead,  or  corroded 
wliite  lead,  litharge,  red  lead,  orange  mineral,  lithophone,  and  Vene- 
tian red.  The  producticm  of  corroded  white  lead  in  1907  rej)nrted 
to  the  Survey  was  02,216  short  tons,  in  oil,  valued  at  $12,loS/):iL>, 
and  35.o:i"»  short  tons,  dry,  valued  at  $4,309,302.  This  represents  a 
.slight  decrease  both  in  quantities  and  values  from  the  production 
reported  in  1906.  Practically  the  same  relations  between  the  quan- 
tities and  values  of  lead  groimd  in  oil,  and  dry,  are  shown  in  1906 
and  1007. 

liitliflrge  was  produced  to  the  quantity  of  20.^38  short  tons,  valued 
at  $2,854,087.  In  1900  the  production  of  litharge  and  orantj^e  Tuineral 
were  grouped  together,  but  it  is  possible  to  repori  them  separately 
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for  1907,  and  it  is  found  that  the  production  of  Hthaige  in  1907 
exceeded  the  combined  production  oi  lithfu^  and  orange  mineral  in 

1906. 

The  production  of  red  lead  shows  a  large  increase  in  quantity  from 
13,808  short  tons  in  1906  to  20,078  short  tons  in  1907,  and  a  corre- 
spondin^:  iiu  n  ase  in  value  from  $1,924,288  in  1906  to  $2,802,454  in 

1907,  the  vahu's  per  ton  remaininjj  practically  the  same. 

The  production  of  lithophone  in  1907  amounted  to  10,275  tons, 
valued  at  $750,350,  or  more  tiian  double  the  production  of  1906. 

Venetian  rea  shows  a  decided  decrease  in  quantity,  there  having 
been  produced  in  1906  13,526  short  tons,  valued  at  $198,394,  while 
in  1907  7,666  short  tons  were  r(  port^^d,  vahied  at  $134,167;  but  the 
value  has  apparently  increased  aoout  $3.07  per  ton. 

In  the  followinfjj  table  are  ^iven  the  production  of  these  various 
chemical  pigments  and  colors  for  the  years  1904  to  1907,  inclusive: 

Pnduttion  ^  corroded  u  hite  h  ad,       h  arl,  UthnTtjc,  omrvj'-  imneralf  KttopAone,  and 

Veriflianrcd,  l[H)4-l[H)7,  in  short  torn. 


MM. 


1908. 


Quan- 
tity. 


Value. 


Corroded  white  lead: 

InoU   58.332  $6.93.1.620 

Dry-  I  ft^.OH  6.821.309 

Red  lead  '  10,2n  l,a0tt,073 

Om^^iimrai',!!;!!!!  }  •       I  *'*<,(I88 

Llthophon*'  

VeoBtkared  ,  <,MV  ,  137,737 


82.787  r.  577, 437 
'  73,tl09  8.2fil.211' 


9.'<,7ft3  $12,l'i7.«32 


1907. 


Uty. 


18,378  I  2,048,bW  :  13,808  ,  1,924,288 
19,878  I  9;t8r,M  I  U,9I8    S,88I,M8  ] 


6,879 




137,341  ^  13,i2<>  ^ 


92,2lfi 

2y,07s 

•Jl,  M-* 

."?!I..')00  10,275 
198,3»4  >  7,6fi6 


I 


Value. 


$12. 1'^'*.  032 

2.  S'C.4.".4 
2,H54,»S7 
129,410 

">».  rco 

134,167 


IMPORTS. 

'  The  following  table  gives  the  quantity  and  value  of  the  imjiorts 
of  corroded  white  lead,  red  lead,  lithai^e,  orange  mineral,  and  Vene- 
tian red  from  1904  to  1907,  inclusive: 

Corroded  tohUe  Uad^  red  Uad,  Uiharge,  orange  mineral,  and  VenOian  red  tmporferf,  IMf- 

1907,  in  pounde. 


Ymt. 

Conodad  white 

kwd. 

RedlMM). 

UtbMVBw 

Ofaa8«  mbMnLj   Vaactlaa  nd. 

VatOB. 

83o,ii.<; 

26,.V)a 
50,741 
36,860 

44.. Ml 
117,7.^.7 
87,230 
88,478 

VahlB. 

ValoB. 

ttty. 

VallM 

1904  

1905  

1906  

1887  

5«7.3as  $.i3,7H8 
.597,511)  :J4,722 
647,636  41.233 
884,810  1  87,488 

71H.402 
1,(19,}.  639 
878,171 

$1..W 
4, 13"i 
3,7.17 
8,888 

766.489 
fi2S. 003 
770,342 
616,016 

837.178 
31.106 
42,519 
87,788 

4.937.,T97 
4,558.998 
5,432,732 
4,788,188 

$•10,270 
30,586 
43,001 
87,888 

PAINT  TESTS. 

In  connection  with  the  recent  popular  movement  toward  paint 
leeislation,  the  thorough  testing  of  mixed  paints  has  been  under- 
taken by  the  Paint  Manufacturers'  Association  of  the  United  States, 

in  order  to  demonstrate  the  qualitie,*;  of  paints  of  various  classes  or 
types.  The  result.s  should  he  of  value  not  only  to  tt'olinical  jiaint 
men,  but  to  anv  user  of  paints.  Perhaps  their  most  important  use 
will  be  to  afford,  a  reliable  means  of  comparing  the  merits  of  various 
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mixfurps  of  pijrmrnts  for  the  information  of  legislators  who  arc  called 
upon  to  regulate  the  labeling  and  selling  of  paint  products. 

In  a  recent  article  Mr.  G.  B.  Heckel"  describes  the  progress  of  this 
series  of  paint  tests,  wliich  may  be  summarized  as  follows: 

The  first  of  tliese  tests  was  begun  nearly  two  ^cars  a^o  In  the 
North  Dakota  Agricultural  College  at  Fargo,  N.  Dak.,  and,  in  order 
to  work  iukI't  vMn  inrj  chmatic  (•(nnh't  loiiv^,  ndditional  test8,  on  a 
more  ronipivh(  n>iv<'  scale,  have  been  inmate(i  at  Atlantic  Citv,  N.  »T., 
and  Pittsburg,  Ta.  Sixteen  ui  more  formulas  furnished  by  the  paiiit, 
manufacturers,  representing  all  the  popular  and  successful  tvp(>s  of 
prepared  paints  on  the  market,  rangmg  from  a  base  of  straiglit  lead 
and  zinc,  m  varvinj!:  proportions,  to  a  combination  of  zinc  and  barium 
sulphate,  are  to  i)e  meiiuled,  with  the  addition  of  a  number  of 
foriimlas  representing  tiie  various  pigments  and  condjuiations  of  pig- 
ments in  oonunon  use  for  paintmg  wood  structures,  including  a 
dozen  or  more  brands  of  wlutc  load  purchased  in  the  open  market, 
zinc  oxides,  sublimed  white  lead,  zinc-lead  white,  litliophone,  etc. 
A  series  of  greens  is  also  bein*::  tested  at  Atlantic  t'ity  by  request  of 
the  Philadelpiiia  Mtusler  Painters"  Association,  which  finds  great  dif- 
ficulty in  obtaining  a  green  that  will  not  mildew  in  this  locality.  In 
these  formulas  all  the  reenforcing  or  inert  pigments  were  represented, 
including  sihca,  calcium  carbonate,  calcium  sulphat(\  magnesium 
silicate,  etc.,  the  object  beinsf  to  provide  formulas  which,  witlmut 
duplicating  exi.«sliii^  paints,  would  each  stand  as  typical  of  its  chir-s. 

Duplicate  test  fen<es  have  been  erected  at  Atlantic  City  and  Pitts- 
burg and  the  paint  to  be  tested  has  been  applied  under  uniform  con- 
ditions to  panels  of  carefully  inspectetl  wood.  Tliree  coats  of  paint 
were  ap})lied.  and  after  complete  dr\'ing  of  the  third  cont  tlie  panels 
were  screwed  to  the  fence.  This  will  |M'rmit  their  n  inuval  for  labo- 
ratory insiRH  tiun  at  anv  time.  At  one  comer  of  each  panel  a  small 
plate  of  clear  ii^lass  and  a  duplicate  plate  of  oran<.'e  ghiss  in  a  wood, 
rrame  has  been  s<M"urely  attacned  ana  sealed,  so  as  to  exclude  atinos- 

{)heric  agencies  wliile  allowing  the  hght  to  reach  the  painted  surface 
>elow.  By  t!ii<  tneaits  it  is  expected  to  ascertain  what  (effect,  if 
any,  the  actmic  rays  of  the  sun  have  upon  the  durabihty  of  a  paint 
film. 

Groat  care  has  been  exercised  to  secure  absolute  uniformitv  of 
conditions  and  impartiality  of  execution  of  the  tests,  and  while  it  is 
not  exnectcd  that  the  results  of  these  tests  will  settle  finally  and  con- 
chisivciy  the  relative  merits  of  competing  uii;inents  and  types  of 
paint,  it  is  expected  that  they  will  ailord  mucli  valuable  iuhn  luation; 
and  if  such  tests  are  extended  to  other  sections  of  the  country  they 
majr  furnish  valuable  and  suggestive  cumulative  evidence. 

Since  the  tests  as  outlined  above  have  just  been  undert;dYen,  no 
results  are  yet  available  for  publication.  Observations  wih  be  made 
from  tune  to  time,  extentUng  over  a  period  of  several  years,  and  as 
results  become  available  they  will  be  published  by  the  Paint  Manu- 
facturers' Association.  Such  information  may  be  obtained  frf)m  Dr. 
Robert  S.  Perry,  director  of  the  scientific  section  of  the  Paint  iManu- 
facturers'  Association,  and  it  is  expected  that  the  |iub]i>hed  results 
will  be  reviewed  in  subsec^uent  volumes  of  Mineral  li.esources. 

«  Heckol*  0.  B„  Some  Important  paint  twti:  Eng.  and  Min.  Jour.,  Umj  SO,  IMS,  p.  1000. 
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ASBESTOS 


By  J.  S.  DlLLER. 


INTRODTTCnOX. 

The  United  States  is  the  largest  manufaclurer  and  consumer  of 
asbestos  products  in  the  world,  but  the  asbestos  used  in  its  factories 
comes  almost  wholly  from  Canada.  The  quantity  of  asbestos  mi|ied 
in  the  United  States  is  insignificant  and  plays  no  appreciable  part  in 
the  control  of  tlir  tuarket.  The  total  output  for  i:»07  was  only  (>53 
short  tons — the  .smallest  annual  production  -^ince  IbSJO.  The  muse 
of  this  decline  is  found  in  the  better  quality  and  the  greater  abundance 
and  aocessibUity  of  the  Canadian  asbestos,  which  completely  domi- 
nates the  asbestos  industry  of  the  United  States. 

VAiaETlE8  Alil>  CUARACTKUlJSTICa. 

The  most  general  characteristics  of  asbestos  and  the  ones  on  h 
its  utility  depend  are  it>  fibrous  structure  and  its*  incombustibility,  but 
all  the  varieties  arc  not  c<jually  resistem  to  lirat  nor  do  (hey  ]>()!«<css; 
equal  quantity  of  liber.  The  asbestos  of  commerce  includes  iibrous 
mmerals  of  dilfferent  spedes,  most  of  which  bel<mg  to  the  amphibole 
group,  but  the  most  important  mineral  is  chrysotile,  a  variety  of  ser- 
pentine. 

Airtphibole  as1>c>tos  i'^  'jenprally  dull,  varies  in  color  from  frroonish 
to  gray  and  white,  aiid,  llioii<^h  llcxiblc  for  the  most  part,  has  a  c<»!i-itl- 
erable  degree  of  brittleness.  It  occurs  in  ancient  crystulline  rocks  that 
have  been  crushed  and  sheared  under  great  pressure  in  the  process  of 
mountain  building,  and  it  app^ura  in  three  forms.  Two  of  these 
forms,  slip  fiber  and  cro^*^  fiber,  nre  veins,  and  the  third  is  found  in 
Inrfje  fibrous  masses,  generally  made  up  of  small  bunches  of  asbestos 
which  are  more  or  less  divergent  and  soruclimes  distinctly  radial. 
For  convenience  in  distinguishing  the  latter  form  from  the  vein  fiber 
(slip  fiber  and  cross  fiber) ,  the  designation  "  mass  fiber  '*  is  proposed 
for  It. 

In  veins  of  slip-fiber  asbestos-  the  fiV»er  lies  parallel  to  the  vein 
wnlls  nnd  marks  a  plane  of  fracture  along  which  the  two  sides  have 
slipped  uiKni  each  other  and  given  direction  to  the  development  of  the 
fiber.  Cross-fiber  asbestos  extends  directly  across  the  vein  which  it 
forms.  The  mass  fiber  is  not  in  veins,  but  forms  the  whole  mass  of 
the  rock,  in  which  veins  of  slip  or  cross  fiber  may  occur.  As  a  matter 
of  fact,  however,  where  mass  filler  i^  be<t  developed  veins  of  slip 
fiber  and  cross  fiber  are  rare  or  entirely  absent. 

Chrysotile  asbestos  is  for  the  most  part  green,  rarely  jellowish,  and 
the  filSer  of  good  quality  has  a  silky  luster  and  sufficient  toughness 

711 


Digitized  by  Google 


712  UDrBBAI,  ItB80UB01& 

to  give  it  considerable  tensile  strength,  so  that  it  can  be  spun  and 
woven.  It  is  generally,  if  not  always,  associated  with  massive  ser- 
pentine, in  which  its  most  important  form  is  small  cross-fibtir  veins 
varying  from  a  mere  film  to  a  few  inches  in  thickness,  though  in  some 
localities  there  is  much  slip-fiber  chrysotile  scattered  in  uiin  sheets 
throughout  the  rock.  The  fibers  of  chrysotile  in  their  original 
position  extend  directly  across  tlie  vein,  but  subsequent  rock  move- 
ments may  make  them  appear  to  pass  into  slip  fiber,  as  at  East 
Broughton,  Canada. 

DSYEXOPMENT  OF  THB  ASBESTOS  INBU8TBY. 

Tlie  sporadic  use  of  asbestos  can  1>"  traced  back  into  ancient  times, 
but  it  was  not  until  about  forty  years  a^u  tliut  investigations  began 
in  Europe  to  develop  its  application  upon  a  commercial  scale.  Amnt 
the  same  time  specimens  of  the  fine  Canadian  asbestos  were  exhibited 
abroad,  and,  in  1878,  50  tons  were  shipped  from  Canada  to  Eni:^land. 
iSoon  after  this  discoveiy  of  an  endurin<j  source  of  supply  in  Canada 
the  advances  in  the  application  of  asbestos  in  commerce  became  rapid. 

The  method  of  mining  was  at  first  crude  quarrying  and  hand  pick- 
ing, the  best  material  only  being  selected.  A  great  deal  of  short  fiber 
remained  in  the  waste  rock  ox  the  dump.  With  the  increasing  de- 
mand came  competition,  for  l^ns«ia  ancl  Italy  soon  entered  the  list 
of  producers.  To  meet  the  requirements  of  economy  it  became  nec- 
essary to  devise  special  machinery  which  would  increase  the  output, 
reduce  the  expense  of  labor,  and  effect  a  better  saving  of  values  in 
lower  grades  and  by-products. 

There  has  been  an  extended  investigation,  and  great  ingenuity  has 
been  shown  in  developing  the  machinery  of  the  large  modern  mills, 
of  which  there  arc  now  nearly  a  score  in  connection  with  the  asbestos 
mines  of  Canada. 

Breaking  the  rock  and  pickin^i:  out  the  fibrous  pieces  (Nos.  1  and 
2  crude,  accord in<^'  to  length)  is  generally  called  '^cobbins,'*  and 
should  be  considered  a  part  of  the  mining  proce-s  Iv^fnre  the  rock 
goes  to  the  mill.  The  mills  diller  widely  in  their  luachinory.  each 
Eeiiig  suited  to  the  special  conditions  it  has  to  meet;  but  the  majority 
of  tnem  contain  one  or  more  forms  of  rock  breakers  for  the  prelimi- 
nary crushing  of  the  rock.  For  the  final  crushing  rolls  and  fioerizers 
are  used,  and  of  the  latter  the  "  Cyclone,"  now  so  generally  employed, 
mn?t  be  considered  one  of  the  chief  appliances  in  separatin«;  the 
asbestos  and  preparing  it  for  the  pneumatic  processes,  of  which  the 
screens,  fans,  and  settling  chambers  are  important  parts.  It  should 
be  noted,  however,  that  m  one  of  the  lar^  mills  recently  erected  at 
Black  Lake,  Canada,  the  Cyclone  pulverizer  is  entirely  replaced  by 
a  series  of  coarse  and  fme  rolls.  Several  otlier  plants  in  Canada  have 
heretofore  attem|)t(  d  to  discontinue  the  m-o  of  the  Cyclone.  I>ut  most 
of  them  have  taken  it  up  again."  In  some  mills  the  tailings  are 
ground  to  fine  powder  in  pulverizers. 

The  development  of  the  asbestos  industry,  as  far  as  mininf^  and 
millii  L'^  nre  concerned,  is  wholly  Canadian,  but  when  we  consider  the 
manufactured  products  the  United  States  is  in  advance  of  all  other 
coimtries. 


•ClrkeU  Friti.  Caoadlkn  Mln,  Jour..  Febnury  ]5»  lOOS,  p.  11. 
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The  relatively  great  importance  of  the  industry  to  tl  r  United 
States  results  cfirectly  from  the  fart  that  n  number  of  the  larj^est 
Canadian  mines  are  owned  in  the  United  States  and  that  several  of  the 
owiieiii  have  factories  in  this  country.  The  Keasbey  &  Matlison  Com- 
pany, owning  the  Bell  Asbestos  Company  mines  at  Thetford,  Canada, 
has  several  brge  factories  at  Ambler,  Fa.  The  H.  W.  Johns-Man- 
ville  Company,  whose  mines  are  near  Danville,  Canada,  has  lar^ 
factories  at  l\roo)c1rn,  N.  Y.,  Milwaukee,  and  West  Milwaukee,  m 
Wisconsin.  The  nmie  which  up  to  tlie  present  time  is  reporte<l  to 
have  pix>duced  more  asbestos  than  any  other  is  the  King  Brothers 
mine  at  Thetford,  controlled  a  company  of  which  R.  H.  Martin, 
of  New  York,  is  president.  The  Beaver  Asbeatos  Company,  with 
mine  near  Thetford,  is  under  the  same  management.  But  these  com- 
]i;unp.s,  the  Dominicm  Ashestos  Company,  the  Manhattan  Asbestos 
Company,  and  several  other  companies,  all  of  which  are  said  to  be 
controlled  by  American  caoital,  are  not  known  to  be  manufacturers 
in  the  United  States,  thou^  the  bulk  of  the  raw  material  from  most 
of  their  mines  comes  to  this  count  ry. 

Raw  asbestc^  is  imported  free  into  the  United  States,  while  there 
is  a  duty  of  25  per  cent  on  importer!  maniif'aetured  asbestos.  In 
Canada  all  the  larger  mines  are  reported  as  paying  an  annual  license 
of  $600. 

Tlie  fundamental  property  of  as])estos,  upon  which  its  use  depends, 
is  its  tlexible,  librous  structure,  but  cou{>letl  with  this  are  the  .scarcely 
less  important  (jualitics  of  incombustibility  and  slow  conduction  of 
heat  and  electricity  when  the  mass  is  fiberized  and  porous,  which 
make  i<  \  Suable  not  only  for  fiteproofing,  but  for  insulating  against 
heat  and  electricity. 

It  was  first  used  only  for  spinning::  and  weaving,  to  make  incom- 
bustible thread,  yarn,  rojK*.  and  cloth,  and  this  use  has  continued  to 
be  the  most  important  apnlication  ever  since  the  days  of  the  Greeks 
and  Romans.  Only  the  highest  grades  of  asbestos — Xos.  1  and  2 
ernde.  with  best  grade  fmm  the  mill.s — can  be  nsed  for  this  pnrpo.se. 
'I'lircMd  can  now  be  spnn  so  fine  that  it  will  run  al>ont  ^*.-_!.0()<)  feet  to 
tiie  ixmnd.  The  cloth  is  extensively^  cuipioyed  for  making  theater 
curtains  and  for  other  fireproof  and  insulating  uses. 

Asbestos  has  been  widely  used  of  late  in  Uie  electrical  arts  as  a 
basis  of  insulation  which  must  withstand  somewhat  elevated  tem- 
pcrnf iire=:.  and  al^o  a'^  n  fihrou--  Mrvler  for  a  great  number  of  insn- 
'  iating  couipo^it ions.  It  has  a  liber,  practicallv  the  only  one,  which 
is  of  a  refractory  nature,  and  is  at  the  same  time  an  electrical  insu- 
lator of  high  order.  Further,  asbestos  is  not  affected  chemically  by 
many  of  the  active  chemical  agents  likely  to  attack  most  insulations. 
It  is  extensively  used  for  boiler  and  j)ipe  coverings,  to  prevent  heat 
radiation,  and  its  efficiency  is  gieaily  increased  by  developing  the 
wllular  strncture  of  the  covering.  iL  may  be  rendered  more  efiicient, 
too,  by  a  composition  in  which  the  asbestos  acts  as  a  binder  for  some 
good  nonconatictor.  There  are  many  patents  oonoeming  mixtures 
of  asbestos  with  various  compounds  to  produce  incombustible  and 
insulating  pa«te«  and  moldable  or  solid  material  suited  to  many  dif- 
ferent purposes.   They  play  an  important  part  in  many  fireproof 
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constructions  where  electricity  and  heat  are  u^ed.  Such  materials 
are  asbe^^tos  building  lumber,  century  shingles,  asbestos  wood,  asbestos 
slate,  asbestic  for  stuooo  and  plaster,  and  adb^tolith. 

A  mass  of  asbestos  broken  into  fibers  and  then  again  compressed  is 
highly  porous;  but  it  may  be  rendered  not  only  waterproof,  but  an 
especially  effective  insulator  under  conditions  of  varying  moisture, 
by  being  saturated  with  certain  varieties  of  asphalt. 

As  a  nonconductor  of  heat  it  is  used  not  only  iu  the  preparation 
of  fireproof  safes  and  vaults,  but  also  for  cold-storage  and  cooling 
etructures.  Houses  made  of  asbestos  materials  or  coated  with  asbes> 
toe  throughout  are  not  only  wanner  in  winter,  but  cooler  in  summer. 

VBOBxrcnoK  akb  impobts. 

The  United  States  in  lyOG  produced  1,095  tons  of  asbestos,  but  in 
1907  the  production  decreased^  to  653  diort  tons,  a  decline  of  over  61 
per  cent  The  value  of  the  asbestos  (in  part  estimated)  in  1907  was 
|ll^9. 

Jsnnrly  all  of  this  output  came  from  the  Sail  Mountain  and  Holly- 
wood nil  HPS  in  Oeorgia,  which  is  the  only  State  tliat  furnished  asbestos 
for  the  juaikeL  ni  liK)7,  and  nearly  halt  of  the  quantity  produced  was 
exported.  The  asbestos  mined  m  Georgia  is  all  of  the  amphibole 
variety.  In  the  following  table  are  given  the  quantity  and  value  of 
the  asbestos  produced  in  the  United  States  annually  since  1890.  With 
these  are  given  the  vahie  of  the  imported  asbestos,  both  unmanufac- 
tured and  manufactured : 


Annual  production  and  annual  value  of  import  a  of  asbegtOB  1n$o  the  United 

States,  ISitO-lifUl. 
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The  production  in  the  United  States  is  now  only  about  1  per  cent 
of  that  of  Canada,  and  its  iiisi<;nificance  LKJCunies  more  pronounced 
when  the  grade  of  the  material  is  considered.  The  asbestos  niiucd  in 
the  United  States  is  almost  wholly  of  the  amphibole  type  and  can  not 
be  used  for  spinning  and  weaving  like  the  iiigh-grade  chrysotile  of 
Canada. 

Of  the  imported  unmanufactured  asbestos  prnct ically  all  comes 
from  Canada.   As  to  the  manufactured  asbestos,  liowever,  the  reverse 
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is  true ;  only  a  small  quantity  conies  from  Canada,  and  of  the  rest,  over 
75  per  cent  comes  from  the  United  Kingdom. 

CANADIAN  PRODUCTION. 
Pro^ttUJtion  of  wiMm  in  Cana4a,  1896-1907, 


T«ur.  Short  torn. 

1896   10,801 

1897  13,202 

18W  16,128 

18D9   17.780 

1900  21,620 

MKtt—  82,891 


TMur.  Bliort  teni. 

1902   30,219 

1903   ai.128 

1904   36,jS86 

190r>   50.070 

1900   59,2® 

1967    62,018 


In  this  table  is  ^iven  the  annual  production  of  Canada  since 
Except  a  slight  ^Uing  off  in  1902  and  1908  the  increase  in  the  produc- 
tion has  been  rapid  and  still  continues.  In  1007  it  reached  a  total  of 
62,018  ,-liort  tons,  valued  at  $2,482,984,  besides  28,519  short  tons  of 
asbostic.  hfivinp:  a  value  of  $22,059.  During  the  fiscal  year  ending 
June  iiO,  lyOT,**  there  were  45.544  tons  of  unmanufactun  tl  aslx  stos 
imported  from  Canada  into  the  United  States.  This  would  seem  to 
diow  that  approximately  73  per  cent  (valued  at  about  $1,812,578)  of 
the  total  production  of  Canada  in  1907  came  to  tlie  United  States. 
During  the  same  period  the  total  importations  of  asbestos  from  Ger- 
many, I()(lv.  and  th**  T'liited  Kingfdom — the  only  other  countries  from 
which  a>lje-u»?  was  ubiaiiied — a<.%^regated  only  $1,040  in  value.  More 
than  a  year  a^^o  it  was  estimated  that  Canada  produced  85  per  cent  of 
the  world's  supply  of  asbestos.  In  1907,  owing  to  the  large  increase 
in  the  production  of  Canada,  that  country  doubtless  contributed  a  still 
lar^r  percentage  of  the  total  yield  of  the  world,  and  its  controlling 
position  in  the  asbestos  industry  is  apparent. 

Twelve  companies  are  reported  as  producing  asbestos  in  Canada 
in  1907,  and  four  new  ones  are  making  extensive  preparations  for 
production  in  1908,  so  that  a  much  yield  may  be  expected  for 
190& 

PBICE8  AliD  CONDmOKB  OF  TRADE. 

In  the  amphibole  asbestos  trade  in  the  United  States  there  was  a 
dedine  of  about  10  per  cent  in  1907,  though  the  price  ranged  about 
$18  per  ton,  a  figure  somewhat  higher  than  that  for  1900. 

The  demnnd  for  the  he-t  f/rados  of  chrysotile  asbestos  hn<  kept 
ahead  of  the  supply.  Some  of  the  iiianufacturt  rs  report  that  tlic  )jest 
grades  can  not  be  bought  in  the  open  market,  and  tliat  the  high  prices 
have  a  tendency  to  restrain  the  progress  of  the  industry.  Th^  ronge 
of  prices  for  the  various  grades  reported  by  a  number  of  firms  is  as 
follows : 

No.  1  crude  aslwstOH  ....  ......  ..........  ..  per  tOQ  $275-^350 

No.  2  crude  asbestos  do          l.'K)-  200 

Aab^tos  fiber  (according  to  grading)  do   25-  150 

Flaee  (according  to  grading)  do          10-  25 

The  special  features  of  interest  regarding  the  industry  in  Canada 
durinjr  1007  are  said  to  liavc  l)c<'ii  increased  output,  higher  prices, 
and  further  consolidation  of  mining  interests.'* 


•  Buronu  of  Statistics.  I ><'p:irtin.-nt  nf  romtncrc  -  mid  Labor. 
»McLei»ch.  Jobn.  Miolcg  World,  Marcb  14,  190S.  p.  4-ID. 
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NOTES  ON  TSB  ASBIU^TOS  BEPOBITS  OF  TH£  UNITED 

STATES. 

QKNBRAL  STATEliSNT. 

It  is  a  matter  of  d«ep  regret  that  the  IJmted  States  is  unable  to 
supply  from  its  own  mineral  resources  the  ^reat  and  increasing 

demand  for  asbestos.  Prospectors  aware  of  its  value  are  looking 
for  Rshestos  at  many  places;  and  since  it  is  the  primary  object  of  this 
publication  to  consider  production,  it  should  note  not  only  the  mines 
now  producing,  but  also  the  active  prospecting  in  regions  where  as* 
bestos  i  known  to  occur,  in  anticipation  of  possible  future  produc- 
tion. 1  he  best  asbestos  is  chrysotue,  and  it  forms  cross-fiber  veins 
in  serpentine.  The  serpentine  inclosing  the  veins  mnj  contain  much 
short  fiber.  All  serpentine  areas  should  therefore  be  ])rf)sp('cied  for 
asbestos.  The  most  promising  masses  are  those  associated  witli  other 
old  crystalline  rocks  which  have  been  subjected  to  a  succession  of 
crushing  stresses  during  several  mountain-building;  epochs. 

Owin<j:  to  the  irre:i<  vnrinfinii  in  tlio  rorks.  it  is  difficult  to  give 
definite  data  for  determining;  a  workable  property,  but  a  most  im- 
portant feature  is  the  abundance  of  cross-liber  veins  from  wliich 
the  crude  fiber  may  be  obtained.  That  is  not  essential,  however, 
for  in  a  number  of  Canadian  mines  no  crude  is  produced,  but  the  mill- 
ing rock  is  rich  in  short  fiber. 

According  to  F.  Cirkel,"  in  a  few  mines  working  rich  ground  tbo 
quantity  of  Nos.  1  and  *2  crude  can  be  put  down  as  from  1  to  J  per 
cent  of  the  total  rock  niined.  An  average  of  the  iniilin«^  rock  fur- 
nisAied  by  the  mines  ma^  be  taken  as  from  80  to  60  per  cent  of  all 
rods  mined,  with  a  minimum  of  20  per  cent  and  a  maximum  of  70 
per  cent;  and  of  the  rock  mined,  from  f'  1o  10  per  cent  is  extracted 
as  fiber.  The^  percentages  atford  an  approximate  basis  for  judging 
of  prospects,  but  apply  only  to  serpentine. 

Prospecting  amphibole  asbestos,  especially  of  the  slip-fiber  and 
crosB-fiber  types,  is  not  encouraging.  They  mav  be  re^rded  perhaps 
as  unpromising  features,  for  the  most  successnilly  mined  amphibole 
asbestos  is  the  mass-fiber  type,  where  slip  and  cross  fiber  are  prac- 
tically absent.  In  the  southern  AppalachiaTi'^  intruded  mii'^ses  of 
pyroxenite,  altered  to  mass  fiber,  may  be  much  moi-e  common  than 
now  supposed.  They  are  frequently  so  weathered  as  to  afford  no 
solid  outcrop,  but  generally  contribute  asbestos  fiber  to  the  soil,  and 
may  thus  be  discovired. 

DEPOSITS  BY  STATES. 
GEORGIA. 

SaU  Mountain, — The  asbestos  production  of  the  United  States  lias 
never  been  large,  and  the  principal  part  of  it  for  over  a  dozen  years 
has  come  from  the  Sdl  Mountain  mine,  in  Georgia.  Operations  began 
at  this  pomi  about  1894.  A  mill  was  built,  including,  with  numerous 

accessories,  two  Raymond  pulverizers.  Tlie  mill  has  a  capacity  of 
about  10  tons  a  day.  Two  gra<h's  of  material  are  produced,  depend- 
ing upon  the  quality  of  the  material  furnished  the  mill. 

•  AsbestoB,  Its  oeeumnce,  exploitation,  and  usea,  p.  78. 
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The  asbestos  mined  at  Sail  Mountain  is  mass  fiber.  It  is  of  an  en- 
tirely dilferent  type  from  the  most  part  of  that  mined  elsewhere  in  the 
United  States  or  Canada.  The  rock  is  amphibolite;  its  whole  mass 
is  Uiade  up  of  groups  or  bundles  of  more  or  less  radial,  iibrous  as- 
bestos, which  raneejB  in  len^  from  1^  inches  down  to  s  small  frae- 
tion  of  an  inch.  These  radial  fibers  tend  to  form  spherical  bunches, 
but  \vitli  iiiterferent  crystallization  the^e  hodii  s  are  only  imperfectly 
developed,  and  in  most  cases  the  radial  structure  is  lost  in  an  irregu- 
lar accumidation  of  fibrous  slieaves  or  bunches  running  in  all  dirtic- 
tions  and  giving  the  rock  an  aspect  of  coarse  granular  crystallization. 
None  of  the  fibrous  amphibolite  niAsses  are  schistose,  though  near 
the  edge  they  sometimes  pass  into  talc  schist  with  definite  fissile 
strnctnro. 

The  Jihious  amphibolite,  composed  of  ;nithophyllite  "*  where  best 
developed  and  freshest  in  the  Sail  Mountain  mines,  is  grayish  white, 
and  composed  so  largely  of  asbestos  fiber  that,  accorcung  to  the  es- 
timate 01  the  superintendent,  Mr.  S.  B.  Loffan,  consideraoly  over  90 
per  cent  of  the  ori<iInal  rock  is  realized  as  nlx'r.  Besides  a  little  talc 
and  carbonate  of  lime,  the  best  rock  contains  numerous  small  irrains 
of  pyrite  and  magnetite,  which  upon  alteration  stain  the  fiber  brown 
with  iron  oxide,  and  in  the  course  of  time  the  whole  mass  softens 
without  losing  its  fibrous  structure.  The  tensile  strength  of  the  fiber 
is  reduced  in  this  change,  but  sufficient  stren^tli  still  remains  to  make 
the  fiber  useful  as  a  biiuler  when  mixed  with  other  material.  The 
occm  reiii  (<  and  persi^iim  e  of  these  masses  of  fibrous  amphibolite 
is  a  mailer  o£  prime  importance,  and  the  mines  at  Sail  Mountain 
throw  considerable  light  upon  the  subject  Within  an  area  a  little 
more  than  an  eighth  of  a  mile  square  there  are  six  separate  masses, 
each  one  roughly  elliptical  in  shape.  Three  of  these,  embracing 
the  most  important,  are  in  line,  with  their  longer  axes  approximately 
parallel  and  running  N.  80°  E.  They  are  all  embedded  in  gneiss, 
which  is  well  exposed  at  many  points  in  the  mine  and  in  places 
appears  to  be  cut  hy  the  araphibokte  as  an  eruptive. 

The  largest  mass  of  amphibolite  (the  original  discovery)  had  a 
length  of  about  7.»  feet  and  a  width,  near  the  middle,  of  50  feet.  It  is 
nearly  mined  out  at  a  de|)th  of  50  feet,  and  unless  the  small  remnant 
at  the  southwest  corner  shows  connection  downward,  as  seems  improb- 
able from  the  course  of  the  walls  exposed,  the  mass  is  completely  cut 
off  below  b \  1 1 1  e  gneiss.  The  two  smallest  masses  have  been  com pletely 
removed,  showing  a  continuous  exposure  of  the  decomposed  gneissoid 
rocks  iN'Tieath.  The  relations  of  the  three  remaining  amphibolite 
bodies  to  tlir  LHieiss  have  not  been  fully  determined.  The  quality  of 
the  remalnin«^  Iwdies  is  inferior  to  that  of  the  largest  bod}',  but  they 
will  supply  the  mill  for  some  years  to  come. 

Cleveland  and  Soque, — ^Near  Cleveland,  5  miles  southwest  of  Sail 
^rountain,  there  is  a  group  of  comparatively  small  undeveloi)ed 
nuisses  of  fibrous  nmphibolite,  like  that  of  Sail  Mountain.  The«e  are 
in  a  belt,  trending  about  N.  41°  E.  almost  directly  toward  the  Sail 
Alountain  locality.  They  are  surrounded  by  gneiss.  The  Sail  Moun- 
tain Company  owns  this  property  and  hauls  the  material  to  the  Sail 
Mountain  mill. 

o  A  brief  nrrount.  Includlnfr  chemical  Dnalyses,  of  the  aAbestou  of  Sail  Mountaio  and 
other  loialitit>R  in  0<i>r?la.  was  publlabed  bv  G.  V.  ncrrlll  in  tbo  Proceedings  of  tli« 
U.  S.  Xatioaal  Muaeum,  vol.  18.  1895,  pp.  282-201. 
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Near  Soque,  7  miles  northeast  of  Sail  Mountain,  are  several  small 

areas  of  exposed  amphiK>1ife  with  short  fiber.  The  amphibolite  is 
here  associiitcd  in  the  same  ledge  with  a  fresh  rock  that  is  composed 
chiefly  of  a  mineral  which  appears  to  be  pyroxene  or  olivine,  with 
numerous  aeicular  crystals  and  fibrous  Sundles  of  orthorhombic 
amphibolite,  probabl}^  anthophyllite.  The  rocks,  like  those  of  Bed- 
ford and  Rocky  Mount,  Va.,  and  unlike  those  of  Sail  Mountain  and 
Cleveland,  Oa..  have  beon  shcnred  and  locally,  on  the  planes  of  shear- 
ing, contain  considerable  slip  fiber,  which  attracted  the  attention  of 
the  prospectors.  The  strike  of  the  amphibolite  belt,  as  well  as  the 
I>lane  of  shearing,  is  approximately  N.  TO^  W.  Several  other  locali- 
ties of  the  same  matconal  occur  farther  northeast,  in  Habersham  and 
Tiabnn  ronntioR.  One  of  them,  the  Miller  property,  was  worked 
m^.ny  years  ago;  but  as  far  as  known  they  are  not  of  economic 
importance. 

Hollywood  mine. — A  small  production  of  asbestos,  in  1907,  is 
reported,  by  the  National  Asbestos  Company,  frmn  a  mine  near  Holly- 
wood, in  Habersham  County,  Ga.,  where  a  new  mill  was  operated 

for  a  few  months*  and  th^n  f^losed.  Tlip  rork-  is  firm  and  compara- 
tively fresh.  The  least-altered  portion  is  composed  of  coarse  jrrnn- 
ular  pvroxene  and  aeicular  fibrous  amphibolite  (asbestos),  with  much 
talc,  dtilorite,  and  magnetite. 

VIKQINIA* 

Bedford  C&unty, — ^Virginia  has  been  reported  as  a  producer  of 

aphe=^fo9  for  a  number  of  vear?,  but  it  did  not  produce  any  in  11)07. 
The  mine?,  now  inactive,  are  located  in  "R(  dford  and  Franklin  conn- 
ties,  and  the  mill  at  Bedford  City  for  tibenzing  the  material  is  closed. 

The  Bedford  asbestos  mines  are  on  the  Hubbard  farms,  12  miles 
south  of  Bedford  City,  and  are  spread  over  two  areas,  one  of  about  2 
acres  and  the  other  of  5  acres. 

Tlic  a-bc-toc?  rock  is  of  two  typo-.  One  tyj>c,  like  that  of  Sail 
^Mountain,  Georgia,  is  composed  esseniiiilly  of  fihrons  amphibolc.  and 
tlm  other  is  a  peridotite  composed  chiefly  of  a  granular  mineral  which 
appears  to  be  olivine,  with  numerous  aeicular  crystals  and  fibrous 
bundles  of  anthophjllite. 

In  the  amj)liibolite  the  fibers  are  arranged  in  groups  or  bundles 
lying  in  all  directions — mass  fiber  similar  to  that  of  the  Sail  Moun- 
tain mines  in  Georgia.  Only  a  small  mass  of  it  occurs  in  the  Bed- 
ford region.  In  the  northern  part  of  the  area,  northeast  of  Mrs. 
Hubbara*s  hout^e,  a  vertical  dike-like  mass  of  it  5  feet  in  width,  with 
a  strike  N.  so  W.  lies  parallel  to  tihe  schistosity  between  masses  of 
pyroxene-hornblende  scliist.  Tt  seems  most  probalile  (hat  the  amphi- 
bolite, composed  of  mass- fiber  asi)estos,  at  Bedford,  Va.,  and  Sail 
Mountain,  Georgia,  is  derived  from  pyroxenite,  but  the  evidence  fav- 
orin<^  this  view  can  not  be  considered  in  this  paper. 

The  peridotite  type  of  asbestos  rock  is  cut  oy  a  few  small  veins  of 
cross-fiber  anthophyllite  from  one-eighth  to  three-fourths  of  an 
inch  in  length.  The  fiber  is  flexible  and  somewhat  elastic,  but  it  has 
numerous  cross  fractures,  and  unlike  chrysotile,  it  is  relatively  short 
and  brittle. 

This  rock  is  cut  also  by  occasional  planes  of  shearing,  along  whidi 
there  have  been  developed  veinlike  masses  of  slip  fiber,  which  lie  par- 
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nllel  to  the  plane  of  slipping.    These  are  the  masses  that  attract  the  at  - 

tention  of  the  prospectors,  and  are  the  parts  that  have  been  mined  out. 
They  are  locally  18  inches  in  thickness,  and  have  u  length  along  tlie 
strike  of  about  30  feet.  liou  far  they  have  been  followed  in  depth 
could  not  be  learned,  as  the  hdes  were  filled  with  water  at  the  time 
of  the  writer's  visit.  These  masses  of  slip  fiber  are  very  irregular, 
and.  as  far  as  yet  known,  of  so  small  eictent  as  to  furnish  a  veij  unre- 
linhlo  basis  of  minin<r  operations, 

Fraiil'h'n  fou/tfi/.^A  small  quantity  (40  tons)  of  slip  fiber  has 
been  mijied  near  liocky  Mount  in  Franklin  County.  The  vein,  with 
strike  S.  50^  £.  and  steep  dip  to  the  northeast,  Ues  parallel  to  the 
schistose  structure  of  the  inclosing  amphibolite.  It  has  been  mined 
out  in  a  shaft  nt  arly  10  feet  in  deptn.  The  amphibolite  is  much 
altcnMl.  Its  principal  constituent  is  acicular  crystals  and  fibrous 
bunches  of  a  coIurle.H8  luiiieral  with  cleavage  like  amphiboie.  It  looks 
very  like  anthophyllite,  but  has  inclined  extinction  and  is  probably 
treniolite. 

All  of  tlie  asbestos-bearing  rocks  of  the  Rocky  Mount  region  are 
practically  amphibolite.  Locally  it  contains  some  oliviiu'  nnd  is 
much  altered  to  chlorite  and  serpentine.  In  none  of  tlie  outcrops 
prospected  does  the  amphibolite  contain  a  sufficiently  large  per* 
oentage  of  asbestos  to  indicate  clearly  the  probability  of  profitable 
mining. 

Tliere  arc  two  belts  of  amphibolite  lying  between  ma5«ses  of  mica 
schist,  which  has  remarkably  regular  cleavage,  so  that  it  can  be  split 
into  thin  slabs  yards  in  extent  and  has  been  quarried  for  curbing  and 
flag^ng.  The  sdiistose  structure  is  not  nearly  so  prominent  m  the 
am^lx>lite  as  in  the  neighboring  mica  schist. 

VEBMONT. 

The  formations  which  in  Canada  contain  valuable  deposits  of  asbes- 
tos extend  southwest  into  Vermont,  where  similar  masses  of  serpen- 
tine with  considerable  asbestos  are  known  to  occur.  Thev  were  thor- 
oughly prospected  sott!*'  vonrs  a<ro.  and  recrnrded  as  sufficiently  en- 
couraging to  warrant  iln  *  rcction  on  the  soutiieastern  slope  of  Mount 
Belvidere  of  a  large  null  for  the  extraction  of  fiber,  but  the  attempt 
was  unsuccessful. 

Another  endeavor  is  now  in  progress  by  the  Lowell  Lumber  and 
Asbestos  Company.  A  mill  was  erected  in  1907  on  what  was  for- 
merly known  as  the  Tucker  property,  which  contains  a  type  of  sepa- 
rating machinery  different  from  that  of  the  Canadian  mills.  Al- 
though not  completed  in  time  to  produce  any  marketable  fiber  in  1907, 
it  began  operations  ear  ly  in  1008,  and  when  seen  in  operation,  May  5, 
1908.  a  carload  of  fiber  had  already  been  shipped  for  the  manufacture 
of  paper. 

TEXAS. 

At  Dallas,  Tex.,  a  small  percentage  of  asbestos  mixed  witli  other 

ingi'edients  is  used  to  make  asbestos  paint.   The  asbestos  is  a  duU- 

freenish  amphiboie.  pnHhly  actinolite.  for  it  has  inclined  extinction. 
(  i>  said  to  be  obtnint-d  in  Texas  and  appears  to  be  used  only  in  the 
manufacture  of  aslx*stos  paint. 
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WYOAllNG. 

Active  prospcotino^  continiips  in  the  Casper  rrgion,  "Wyoming. 
Many  claims  have  been  taken  up  iind  consolidated  iiiider  a  few  coni- 
panies,  but  as  yet  there  is  no  regular  production  nor  are  there  any 
mills  in  the  course  of  erection.  Some  or  the  hand-cobbed  material  has 
been  fiberized  and  used  successfully  in  Denver  for  manufacturing  pipe 
covering. 

There  are  two  districts  of  asbestos-bearing  rorks  in  the  Casper 
region^ — one  on  Casper  Mountain,  0  miles  directly  '-ontli  of  Casper, 
embracing  approximately  an  area  equal  to  three  sections,  and  the 
other  halt  as  large,  on  Smith  Creek,  30  miles  southeast  of  Casper. 

In  both  districts  the  asbestos  occurs  in  serpentine  almost  wholly  in 
the  form  of  cross-fiber  veins.  It  is  chiefly  chr3rsotile,  but  the  fact  that 
pome  of  it  has  a  considerable  degree  of  brittleness  suggests  that  it  may 
be  amphibole.  This  is  true  es])ecially  of  the  small  quantity  of  slip 
fiber  which  occui's  sporadically  in  the  serpentine.  The  veins  of 
asbestos  rarely  attain  2  inches  in  thickness^  Tlie  larger  ones  are  gen- 
erally jointed  or  banded  parallel  to  the  vein  walls,  thus  parting  the 
fiber  into  shorter  lengths.  The  most  common  type  of  asbestos- bearing 
rock  is  banded  by  numerous  minute  parallel  vems  of  asbestos,  which 
range  from  a  mere  fiber  to  one-fourth  inch,  rarely  one-half  inch,  in 
thickness.  These  cros§-fiber  veins  are  so  abundant  in  places  that  they 
form  from  20  to  50  per  cent  of  the  banded  rock.  The  oelts  of  banded 
rock  range  from  a  foot  to  several  feet  in  thicknes-. 

Mucli  of  tlie  serpentine  is  covered  by  soil.  Weathering  is  deep  and 
impairs  the  asbestos  near  the  surface.  The  best  exposures  of  fiber  are 
in  some  of  the  deeper  shafts.  This  does  not  mean  that  the  quantity  of 
asbestos  increases  with  the  depth,  but  to  some  extent  the  quality  may 
improve. 

The  highest  grades,  Noa  1  and  2  cmde,  are  practically  abs^t  from 

most  of  the  area  already  prospected,  but  there  are  locally  considerable 
masses  of  rock  j^uitable  for  milling.  They  constitute,  however,  a 
small  percentage  of  the  whole  boily  of  the  serpentine. 

The  serpentine  is  cut  by  the  ^anite  of  the  same  region,  and  al- 
though the  intrusion  of  the  granite  may  be  regarded  as  resulting  in 
the  ^rmation  of  much  of  the  asbestos,  yet  it  must  not  be  forgotten  that 
the  granite  limits  tlte  serpentine. 

ARIZONA. 

The  Grand  Canyon  asbestos  deposits  of  Arizona  have  been  dpscribed 
in  part  by  Dr.  J.  II.  Pratt  in  Mineral  Kesources  for  15>04,  where  he 
gives  an  account  of  the  deposits  near  the  bottom  of  the  canvon,  about 
20  miles  east  of  Grand  Canyon  station  on  the  Santa  Fe  Railway. 

Within  the  last  few  years  similar  deposits  have  been  found  on  the 
north  side  of  the  canvon,  25  miles  northwest  of  Grand  Canyon  sta- 
tion, in  the  vicinity  oi  Bass  Ferry.  The  Grand  Canyon  at  this  point 
is  4,500  feet  deep,  and  the  asbestos  occurs  about  400  feet  above  the 
bottom.  ^Vhen  the  river  is  low,  it  is  crossed  in  a  rowboat,  but  when 
it  is  high  by  means  of  a  suspended  car.  The  most  direct  line  of  trail, 
when  completed,  will  Ix*  about  8  miles  long,  and  transportation  up  to 
ihe  run  is  effected  by  means  of  burros,  each  animal  carrying  about  90 
pounds. 
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The  Grand  Canyon  exposes  an  excellent  ^^oction  of  the  Carbo- 
niferous, Cambrian,  Algonlvian,  and  Arrlu'im  rocks.  The  Algonkian 
is  markedly  unconformable  with  the  overlying  Cambrian  as  well  as 
the  underlying  Archean,  and  forms  a  \\  eci^e-sha^ed  mass  witii  its 
edge  alonfi^  the  canyon  near  its  bottom  and  thickening  rapidly  to  the 
north.  The  asbestos  occurs  in  the  basal  portion  of  the  Al^nJdaiL 
This  is  made  np,  first,  of  a  few  feet  of  siliceous  conglomerate  over- 
lain by  about  50  feet  of  variously  colored  fine  shan''  beds,  locally 
calcareous  or  serpentinous.  Then  follows  15  feet  of  whitish  lime- 
stone containing  layers  and  nodules  of  serpentine  with  more  or  less 
asbestos.   Above  the  asbestos  limestone  comes  a  heavy  layer  of  com- 

f>act  diabase  about  200  feet  thick,  and  above  the  diabase  is  a  bed  of 
impstone  and  shaly  rock^  similar  to  those  immodiatoly  below  the 
diabase.  A  little  asbestos  may  bi'  aef^n  in  the  limestone  above  the 
diabase,  but  it  is  much  more  abundant  in  the  lower  limestone. 

The  asbestos-bearing  limestone  below  the  diab^  varies  consid- 
erably from  place  to  j^ace^  but  for  the  most  part  has  approximately 
the  following  section: 

8€cHon  of  asbeitot-bearing  limcMtonc  in  Grand  Vanifon,  Arizona. 

Co  nil  met  limestone  ^  ^   1.8 

8«r|i€ntlne  with  vein*  of  a4b««t<M   1. 2 

Banded  whitish  limestODe   12.0 

The  upper  and  lower  portions  of  the  limestone  may  contain  some 
bands  and  nodules  of  serpentine,  but  the^  are  not  as  persistent  as  the 
intermediate  layer  of  serpentine,  in  which  is  found  nearly  all  the 
asbestos.  It  occurs  in  cross-fiber  veins  which  lie  parallel  to  the  bed- 
ding in  the  limestone. 

The  cross-liber  veins  range  from  a  sniaii  fraction  of  an  inch  to 
about  8  inches  in  width,  and  are  remarkable  for  their  golden-yellow 
color  as  well  as  for  the  tensile  strength  of  the  fil>er. 

The  overlying  diabase  looks  unaltered,  and  at  its  contact  with  the 
limestone  is  distinct,  except  where  the  top  of  the  limestone  is  ser- 
pentine. 

The  facts  observed  in  liie  field  appear  to  indicate  that  the  serpentine 
which  includes  the  asbestos  (chr>'8otile)  is  derived  from  some  min- 
eral in  the  limestone  and  not  from  the  diabase.   CondusiTe  evidence 

conrerning  its  derivation  can  not  be  obtained  until  thp  rocks  are 
examined  in  the  laboratory.  If  the  sufjrpested  conclusion  proves  to 
be  true,  the  Grand  Canyon  asbestos  atTords  a  tyi>e  quite  different  in 
origin  from  any  yet  found  at  other  localities  m  the  United  States. 

Four  asbestos  claims  have  been  taken,  one  on  the  upper  and  three 
on  the  lower  limestone,  along  which  the  thin  belt  of  included  asbestos- 
bcarinjr  serpentine  has  been  prospected  in  a  number  of  shallow  open 
cuts  for  over  half  a  mile.  The  continuity  of  the  narrow  asbeF;tos 
belt  is  very  irregular,  and  disappears  kx-ally;  but  it  is  abundant 
enough  in  places  to  suggest  the  probability  that  Nos.  1  and  2  crude 
fiber  carefully  selected  from  the  veins  may  be  mined  to  a  small  extent 
at  a  profit.  It  does  not  seem  nt  all  pr()i):\l)le.  however,  considering 
the  limited  quantity.  location,  and  distribution  of  the  deposit,  that 
it  would  pay  to  mill. 
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Prospecting  continues  in  the  large  mass  of  serpentine  cut  by  tiie 
canyon  of  American  River,  2  miles  east  of  Towle,  on  the  Southern 
Paofic  Bailroad  in  Placer  County,  Cal.  The  canyon  is  mare  than 
1,000  feet  deep  and  affords  excellent  exposures.  Several  tunnels 
have  been  run  into  the  steep  slope  to  the  depth  of  100  feet  or  more. 
Small  veins  of  short  cross  fiber  and  irre^ilar  sheets  of  strong  flexible 
slip  liber  have  been  discovered,  but  they  are  too  sparsely  distributed 
to  DB  mined  with  profit  for  the  fiber  alone* 

THE  PHIUFPIKE8. 

In  the  Philippine  Journal  of  Science,  also  in  the  Far  Eastern  Re- 
view for  J une,  1907,  Mr.  Warren  D.  Smith  gives  an  account  of  pros- 
pects of  asbestos  in  llocos  Norte,  in  the  nortfiem  part  of  the  island  of 
Luzon.  There  has  been  no  production,  nor,  indeed,  much  d^nite 

prospecting.  Tt  is  certain,  however,  that  there  is  a  large  mass  of 
pyroxcnite  and  serpentine  in  that  region,  and  it  contains  locally  some 
asbestos,  part  of  which  is  fibrous  serpentine,  but  most  of  it  is  of  the 
umphibole  type.  It  appears  that  the  asbestos  is  sufficiently  abundant 
to  justify  thorough  prospecting  with  a  view  to  determining  its  work' 
ability. 
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By  JofiBFH  A.  Taft. 


lOTBODrcnON. 

The  term  asphalt  is  commonly  used  to  denote  the  various  forms  of 
bitumen  in  the  natund  and  renned  states.  The  natural  seiniliqui^ 
or  viscous  bitumen  is  caUed  maltha,  mineral  tar,  or  brea.  A  similar 
and  often  more  liquid  form  extracted  from  l)itiiminoua  rock  is  termed 
mastic.  A  closoly  rrlatp<l  hitiimrn  is  recovered  as  a  l>y-pn><lnrt  in 
the  distillation  of  certain  crude  asnhultic  petroleuiurt,  and  is  known 
in  the  trade  as  oil  asphalt.  Of  tne  oil  asphalts  there  are  several 
grades,  termed  "A,"  "  6,"  '*C,"  etc.,  according  to  state  of  refinement, 
grade  ''A"  being  the  highest.  In  addition  to  these  uses,  the  term 
asphalt  is  employed  broadly  to  incliido  .«!  series  of  solid  hydroearbon*' 
or  asphaltites  kn'nvn  as  gilsonite,  eiulerite,  grahaniitc,  '  liil)l)yitc,  " 
and  other  relatcii  imni  asphaltic  substances.  Ozokerite,  a  mineral 
wax,  is  a  natural  paraffin,  and  has  been  classed  statistically  with 
asphalts. 

It  appears  that  tliore  are  _jn*adations  between  the  various  sperios 
(»f  botn  viscous  and  solid  asphalts,  depending  upon  the  cunipusitiuu 
and  relative  quantities  of  tne  more  volatile  constituents.  At  one 
end  of  the  series  the  percentage  of  volatile  oil  is  so  luri^e  that  the 
asphalt  is  essentially  fluid,  whue  at  the  other  the  volatile  matter  is 
so  small  that  the  mineral  is  not  convertible  by  the  u>o  of  solvents 
int  o  a  com m erri  a  1  proi  1 1 1  c \ .  Such  is  the  state  of  a  species  of  grahamite 
found  in  eastern  (iklalioina. 

The  term  bituminous  rock  is  used  to  designate  all  kinds  of  rock, 
whether  in  the  fiiable  or  soUd  state,  that  contain  an  appreciable 
qutmtitj  of  bitumen  or  asphalt  intermingled  with  their  particles. 
Bituminous  rock  therefore  includes  asphaltic  earth,  sand,  sand* 
stone,  shale,  limestone,  etc. 

The  asphaltic  hydrocarbons  occur  naturallv  in  three  principal 
forms,  (1)  in  the  viscous,  semiliquid  state,  tilling  interstices  and 
cavities  in  rocks  of  almost  every  class,  but  most  abundantly  in  sand 
as  asphaltic  sand  and  in  sandstone  and  limest<  i<  strata  because  of 
their  great  porosity;  (2)  as  viscous  and  seniilifiuid  tenacious  exuda- 
ticms  from  the  earth,  eithrr  directly  from  the  exp'-'^^'d  bitiiminons 
rock  ur  from  subterranean  passages;  (3)  as  sohds  in  the  form  of 

«  For  moTf  oompletfl  infnrmiition  as  to  a«{)halt  dcpoalu  aee  AapliHlt  an  l  t)ittijninouii  rock  deposits  of 
the  Uait«d  »tat«a:  Tw^ty-aecoud  Aim.  Rept.  U.S.  Geol. Survey, pt.  l,  i'jol, pp.21»-4a2. 
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veins  or  cavities  cutting  across  or  extending  between  beds  of  rock. 
The  asphalts  are  found  m  conimemal  qtiantitY  in  or  associated  with 

sedimentary  rocks  of  almost  all  kinds  and  of  all  ages,  from  the  Ordo- 

vician  to  the  Pleistocene.  They  are  found  in  smaller  Quantity 
impregnatinf]^  certiiin  schists  and  occasionally  in  if^neous  rocks. 

nitumimm  rock. — Extensive  deposits  of  asphaltic  shale  and  sand- 
stone are  found  in  CaUfornia  in  and  contiguous  to  the  oil  fielck  from 
the  vicinity  of  Santa  Cruz  southeastward,  generallj  parallel  with  the 
coast  line.  The  bitumen  permeates  porous  sandy  strata,  and  exudes 
at  the  surface  from  higl^ly  hituminous  oil-bearing  deposits.  The 
asphalt  in  this  region  apy)eaTs  for  the  most  part  to  be  a  residue  by 
natural  distillation  at  or  neai-  Liie  surface  of  the  earth  from  the  same 
crude  oil  that  yields  the  oil  asphalt. 

Utah  contains  large  deposits  of  both  asphaltic  limestone  and  sand- 
stone. Those  probabl}'  of  greatest  purity  and  highest  quality  are 
the  asphaltic  hmestones  in  the  vicinity  of  Indian  and  Lake  canyons 
in  Strawberry  Creek  valley,  Wasatch  County;  on  Tie  Fork  of  Soldier 
Greek,  northwest  of  Thicker  Station,  on  the  Rio  Grande  Western 
Raiboad,  Utah  County;  and  between  Soldier  and  Diamond  creeks, 
a  few  miles  northeast  of  Thistle  Junction,  in  the  same  county. 
Similar  deposits  of  bituminous  hmestone  are  known  near  the  hea  dof 
Whittemore  Canyon,  north  of  Sunnybide,  in  Carbon  County.  In 
Strawberry  Creek  valley,  especialljr,  the  bituminous  rock  seems  to 
he  associated^  with  veins^  or  elaterite,  and  it  is  probable  that  the 
asphalt  contained  in  the  limestone  partakes  of  the  nature  of  elaterite 
or  gilsonite.  The  bren  or  natural  gum  that  exudes  from  tlie  bitu- 
minous rock  at  certain  localities  in  Wasatch  and  Carbon  counties 
is  notably  tenacious  and  appreciably  elastic.  Bituminous  sandstone 
is  r^orted  in  Uinta  County,  east  and  northwest  of  Jensen,  and  in 
the  Book  Chffs,  toward  the  sources  of  tTOlow  and  Whittemore  creeks, 
in  Carbon  County.  These  bituminous  rock  deposits  are  flat-lving, 
and  are  usually  accessible  from  the  sides  of  the  canyons  and  valleys. 
All  of  the  bituminous  rock  deposits  of  Utah  at  present  known  are 
contained  in  formations  of  Tertiary  age  and  occur  in  or  near  the 
boundaries  of  the  Uinta  Basin. 

Extensive  deposits  of  bituminoua  rock  ate  found  in  Oklahoma. 
Flat-l>nng  strata  of  bituminous  sand  occur  in  eastern  Stephens,  in 
JefTerson,  and  in  western  Carter  counties  in  supposed  Permian  strata. 
Notable  deposits  occur  near  Loco  and  AsphaUuiii.  iii>phulLic  sand- 
stones, more  or  less  steeply  inclined,  are  found  in  Carboniferous  rocks 
near  Woodford.  Ardmore,  Buokhom,  and  Fitzhugh.  Bituminous 
sandstone  and  limestone  in  large  quantity  and  of  considerable  rich- 
ness are  found  at  Gilsonite  and  near  Sulphur  and  Dougherty,  in  Mur- 
ray County,  in  rocks  of  Ordovician  age. 

Bituminous  rock  is  found  in  Texas  as  an  asphaltic  sand  and  lime- 
stone occurring  in  the  ba^sal  Cretaceous  rooks  in  Burnet  and  Mon- 
tague counties,  as  asphaltic  limestone  of  upper  Cretaceous  age  in 
Nueces  (\>unty,  and  as  the  asphaltic  limestone  of  Uvahle  County, 
which  apjX'iir.s  to  be  of  greater  imj)ortance  at  the  present  time  than 
the  bituminous  sandstone.  This  limestone  is  very  porous,  the  inter- 
stices and  cavities  containing  a  semiliquid  asphalt  equal  to  about  15 
per  cent  of  the  wliole  rock. 

The  asphalts  of  Kenfuclrr  ocrur  as  bituminous  impregnations  of 
flat  Carboniferous  sandstones,  chieliy  in  the  western  part  ol  the  State, 
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and  prior  i  pally  in  Breckmuidge,  Grayson,  i^dmonson,  Warren,  and 


Asphaltio  aaadatone  of  probable  cominendal  value  ie  fonnd  in  eonth- 
western  Wjroming,  see.  16,  T.  15  N.,  R.  118  W.  The  bed  is  G  feet 
thick,  and  its  area!  extent  is  not  known.  Anotlier  asphaltic  s»ind- 
stone  of  similar  quality  and  of  f  hn  same  thickness  occurs  in  the  Big- 
horn Basin,  northern  Wyoming,  sees.  28,  29,  32,  and  33,  T.  52  N.,  fi. 
89  W. 

Asphaltio  sands  of  Cretaceous  age  occur  in  the  lower  Cretaceous 
near  Wolf  Creek,  Pike  County,  Ark.  Bituminous  sandstone  of  Car- 
boniferous age  has  been  develooed  coninierrially  in  the  vicinity  of 
Higginsville,  jLaf aye tte  County.  Mo.,  mid  bituiiiinous  rock  has  been 
reported  from  Fulton  County,  Ga.  Presumably  for  trade  reasons 
bituminous  rock  deposits  are  not  exploited  at  the  present  time  in 
these  three  States. 

Brm.—'Brofi,  the  natnrnl  plastic  asphalt,  has  not  been  found  in 
the  United  States  in  suliicicnt  Quantity  to  warranl  pioHtablc  exploi- 
tation. It  is  widely  distributea  in  the  Califurnia  oil  Helds.  where  it 
is  fonned  at  the  surface  of  the  earth  by  evaporation  of  tne  lighter 
oils  from  seepage  of  crude  petroleum.  In  Oklahoma  it  exudes  at 
many  places  from  bituminous-rock  deposits,  ])ut  in  smaller  quantities. 

Oil  asphalt. — C^ertain  crude  petroleums  of  tlu'  CaHfomia  and  Tf^xus 
coast  regions  and  in  the  Kansas  and  Oklaiionia  oil  helds  contain 
quantities  of  asphalt  in  solution.  Some  of  these  crude  oils  are  said 
to  contain  oyer  35  per  cent  of  oil  asphalt,  the  asphalt  being  so  abun- 
dant as  to  be  an  essential  commodity  in  their  commercial  treatment. 

GUftonite. — Gilsonite  is  the  most  abundant  of  all  the  known  hard 
asj)halt  substances  in  the  United  States.  It  is  found  in  jiortheastern 
Utah,  in  Uinta  and  Wasatch  counties,  where  it  occurs  in  vertical 
gash  veinB  or  fissiues,  cutting  across  nearly  flat  Tertiary  rocks.  The 
yeins  of  gilsonite  bear  in  general  northwest-southeast  (lirections,  and 
vary  in  widtli  from  thin  stringers  to  several  feet.  At  one  locality  a 
vein  18  feet  thick  has  been  reported.  The  same  vein  extends  for 
several  miles  with  thicknesses  varying  from  4  to  12  feet.  The  hori- 
zontal length  of  some  of  these  veins  is  known  to  be  msny  miles,  but 
their  vertical  depth  as  a  rule  is  unknown.  The  best  known  of  the 
thicker  (le})osits  of  gilsonite  in  Utah  are  in  the  central  part  of  the 
Uinta  Basin,  on  both  sides  of  White  Tvivf  ?•  vallev.  Notable  loeaUties 
are  near  Dra!Zon  and  on  the  north  side  of  White  River  near  the 
Colorado  State  hue.  Other  iniportjuit  deposits  are  at  Pariette,  near 
Fort  Duchesne,  and  northwest  of  Fort  Duchesne. 

Some  of  the  gilsonite  veins  in  Utah,  in  White  River  yalley,  extend 
into  Colorado.  Veins  of  similar  species  of  asphalt  oc^ur  in  Willow 
Creek  valley,  near  the  north  aide  of  Middle  rark,  in  Grand  County 
Colo. 

Ordhamiie,-^X  solid  ssphalt  that  is  closely  related  to  grahamite, 

and  is  known  in  the  trade  as  grahamite,  occurs  at  several  Uxrahties  in 
Oklahoma.  One  of  these  locaHties  is  in  western  Puslimataha  and 
eastern  Atoka  coimties  northwest  of  Antler-^.  Ix  fwern  the  St.  Louis 
and  San  i«'rancisco  and  the  Missouri,  Kansas  and  Texas  railroads. 
It  occurs  in  vertical  veins  in  highly  folded  sandstone  and  shale  of 
Carboniferous  age.  The  veins  vary  in  width  from  stringers  to  bodies 
several  feet  thick.  A  solid  asphalt  of  similar  nature  is  found  in 
Stephens  County,  Okla.,  near  Loco,  where  it  fills  vertical  fissures 
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through  flat-lying  shale  and  sandstone  of  probable  Carboniferous  age. 
Similar  but  harder  and  more  liighly  metamorphosed  asphalt  sub- 
stances are  found  as  fissure  fillings  in  the  diBtriot  east  of  rage,  in  Le 
Flore  County,  Okla.,  and  in  western  Arkansas.  It  is  reported  that 
these  substancog  are  ton  highly  metamorphosed  to  be  converted  into 
products  of  commercial  use.  Tlie.se  {^raiianiite  deposits  are  charac- 
terized by  perfect  blackness,  high  luster,  brittleness,  and  high  grade 
of  purity.  One  other  locali^  for  grahamite  in  the  United  states — 
the  origmal  locality — is  in  Ritchie  County,  W.  Va.,  25  miles  east  of 
Parkersburg,  where  it  occurs  filling:  a  vertical  fissure  across  Carbon- 
iferous strata,  but  the  available  supply  has  been  exhausted.  This 
was  formerly  known  as  "  Kitcliie  mineral." 

Elaterite,  "  tahhyite,"  and  ozokerite. — Elaterite,  "tabbyite,"  and 
ozokerite  have  been  exploited  commercially  only  in  the  western  part 
of  Uinta  Basin,  Utah.  Elaterite,  t^hnicallj'^  known  as  wurtzilite,  is 
found  in  veins  or  fissures  cutting  across  flat  beds  of  limy  shales  in  cer- 
tain gulclios  tributary  to  Strawberiy  Creek  valloy  in  south-central 
Wasatch  County.  The  elau  rite  veins  are  similai  m  iuim  to  those  of 
gilsonite,  but  Ate  more  limited  in  yertical  and  horizontal  ranee. 

"Tabbj-ite,"  in  the  trade  sense,  appears  to  be  a  solid  hyJrocarbon 
that  has  elastic  properties  and  is  related  probably  to  ])oth  pilsonite  and 
ozokerite.  It  occurs  in  the  same  region  and  in  the  sanio  class  of  rocks 
that  bears  the  elaterite.  It  is  expected  that  various  gradations  from 
the  one  to  the  other  of  the  solid  asphalts  may  be  found  in  the  Uinta 
basin  region. 

Ozokerite**  is  one  of  the  rarest  of  the  commercially  valuable  hydro- 
carbons, and  it  is  at  present  the  most  valuable.    It  occurs  in  Utah  in 
vertical  fissures  and  zones  of  crushed  rock  cut  in  Tertiary  strata  near 
Midway,  Soldiers  Sunamit,  and  Colton  Station,  on  the  liio  Grande 
Western  Railroad. 

USES. 

Bituminous  rock,  a  natural  mixture  of  rock  and  included  bitumen, 
usually  consisting  of  sandstone  or  limestone,  is  used  chielly  for  paving. 
For  tliis  purpose  it  must  be  crushe<l  and  tiie  bitumen  or  asphallic  con- 
t^t  brought  to  the  proper  consistency  and  quantity  ^tn  respect  to 
the  stone  mat  ri  x .  Tbe  mastic  extracted  from  the  bituminous  rock  in 
the  presence  of  heat  and  moisture  naturally  carries  a  percentajje  of 
earthy  impurities,  as  do  the  malthas  and  viscous  asphalts  that  occur 
exuding  from  the  surface  of  the  eartii.  The  natural  asphalt  imported 
from  Irinidad  and  Venezuela  supphes  a  large  part  of  the  eastern 
United  States.  The  oil  asphalt  produced  in  Tarious  stages  of  refine- 
ment seems  to  meet  all  the  itequirements  of  an  asphalt.  In  the  refined 
state  ii  is  practically  pure  asplialt,  houv^  free  from  earthy  substances 
commonly  carried  by  tlie  natural  protluct  ;  and  although  huuipeied  in 
its  use  by  freight  haulage,  large  quantities  are  brought  to  the  markets 
of  the  eastemUnited  States  and  used  for  the  various  puiposes  to  which 
an  asphalt  is  applied.  Mastic,  natural  asphalt,  and  oil  asphalts  are 
converted  into  similar  commercial  products  and  employed  in  the 
trades.  The  most  extensive  uses  to  wliicJi  t  hese  products  are  apphed 
are  paving,  road  dressing,  water-proofing  for  metals,  papers,  and 

o  For  turtlnr  tntoniiatloiii  m*  ocokMlte  dttiorfto  In  Utih,  BtilL  U.  6.  OmI.  Bumy  No.  381,  IMttPP^ 
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fabrics,  roofing,  wood  preservation,  brick  and  wood  block  lilliii<^. con- 
crete construction,  reservoir  and  foundation  linings,  briquetting,  and 
fliudi^  or  oonverung  solid  asphalts.  Jn  the  more  refined  states  it  is 
used  tor  acid  and  fume  proofii^,  insula tioDS,  etc. 

Gilsonit<\  elatorite,  and  grahamite  in  converted  and  refined  states 
fidfiil  all  {ho  uses  to  which  the  viscous  asphalti*  are  applied,  besides 
having  special  adaptability  for  the  manufacture  of  japans,  paints,  var- 
nishes, electric  insulations,  marine  cables,  acid  and  fume  proofing,  and 
for  coating  high-grade  metal  surfaces.  Tne  chief  adTsnlages  possessed 
hv  these  substances  are  the  perfectly  smooth,  solid,  and  more  or  less 
efastic  coatinii:  they  produce  and  the  resistance  they  offer  to  the  action 
of  moisture  and  acids.  It  is  probable  that  the  refined  products  of 
certain  mastics  and  of  naluiui  and  oil  asphalts  have  ail  tne  essential 
qualities  of  refined  gilsonite  and  grahamite. 

The  natural  ozoKerite  that  occurs  in  Utah  contains  a  small  but 
variable  perrontnge  of  bitiirnen,  which  gives  it  shades  of  dark  brown  to 
black  and  a  hardness  ranging  between  that  of  l>eeswax  and  that  of  a 
brittle  solid  having  nearly  the  consbtency  of  elaterite.  It  is  used  as  a 
leather  polish,  in  sealing  wax,  pencils,  etc.,  and  when  refined  it  is  a 
light  yellow  to  wiuie,  and  is  manufactured  into  candles  for  si^ecial 
purposes.  It  may  also  be  used  as  an  insulator,  and  is  said  to  make  a 
^aacid-prool  coating. 

PRODVCnOK. 


The  following  table  presents  the  output  of  all  classes  of  natural 
asphalt,  includmg  bituminous  rock  that  enter  into  the  market  from 
quarries  and  mines  in  the  United  States,  together  with  refined  asphalt 
that  has  been  converted  by  producers  of  the  crude  mateiial.  The 
production  in  1W7  was  22.1,riS1  short  tons,  valued  at  $2,SJ(),489,  as 
against  138.059  short  tons,  valueii  at  $1,290,340,  in  1906,  an  increase  of 
over  62  per  cent  in  quantity  and  of  over  100  per  cent  in  value. 

Production  <of  mpJkalt  onJ  6»lumtiMmi  rocfc,  188i-t907,  in  fkoni  tont. 


Ymt, 


Quantity. 


VaIiw. 


3,000 

a,  000 

3,000 
.1,500 
4.000 
50,450 

40,  Ml 
45.054 
K7.680 
47,779  [ 
60!,S7O 


tlO. 

10, 
10. 
10, 
14, 

1«. 
187, 
J71, 
I'O, 
242, 
445, 
372, 


Year. 


Quantity. 


MO 

500 

500 

500 

000 

000 

.WO 

fiT?? 

■111. 

264 

375 

232  I 

400  ' 


18B5... 
18».. . , 
1S97.. 
IWJH. . 
1S90. 
1900. 
H»!... 
1902.. 

\m. .  . 

1904... 
1905. . . 
1906... 
1907... 


HO,  500 
75.945 
7fi,.-a7 
75,OS5 

54,a»ta 

C3, 134 
105,458 
101,255 
m.oT2 
115,267 

228,  m 


Valiw. 


$348,281 

.'iTT.  .Vi3 

•i75,649 
55,1,904 
415,958 
555,335 
705, 048 

1,005,440 
879,83(1 
758,153 

1,M),340 


PRODUCiiON  OF  ASPHALT  BY  VARIETIES  AND  STATES. 


The  total  production  by  varieties  for  four  years  is  given  in  the 
following  table,  and  the  production  in  1007  hj  States  as  well  as  by 
varieties  is  piven  in  the  succeeding  table.  Reports  from  producers 
for  1907  did  not  distinguish  between  bituminous  sandstone  and 
tntuniinous  limeetone.  The  localities  from  whieh  the  reports  of 
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production  come  induce  the  belief  that  almost  the  entire  output  of 
vaa  olasB  is  a  bituminous  eandstone.  The  production  from  bituminous 
rock  deposits  in  1907  inoreased  nesily  100  per  cent  over  tiie  pro- 
duction for  1906.  There  was  a  decrease  in  the  bituminous  rock 
output  from  1904  to  1906,  and  a  relative  increase  at  the  same  time 
in  the  production  of  oil  asphalt,  nearly  all  of  both  products  coming 
from  Cfalifomia.  It  theretore  appeared  that  the  great  increase  in 
the  production  of  oil  asphalt  wss  oue  to  the  decline  m  the  production 
of  bituminous  rock,  but  this  assumption  does  not  seoni  to  hold  for 
the  returns  for  oil  asphalt  production  in  1907,  which  shows  an  in- 
crease of  more  than  100  per  cent  over  that  of  1906,  with  an  increase 
in  value  of  over  200  per  cent.  Kentucky  stands  second  in  the  pro- 
duction of  bituminous  rock  end  is  the  only  producer  of  msstic  or 
extracted  bitumen. 

The  output  of  gilsonite  has  also  advanced  nearly  100  per  cent. 
The  production  of  ozokerite  was  revived  in  1907,  and  with  it  the 
related  hydrocarbon  "tabbyite."  The  jjroduction  of  these  two  sub- 
stances being  small  and  reported  from  single  localities  are  combined 
in  the  table  of  production. 


Production  oj  asphaUf  1904^1^07,  by  varicliet,  in  thort  torn. 


ttOL 

Quan- 
tity. 

Vahifl. 

Quan- 
ti^. 

Value. 

Qaan- 

Value. 

Quan- 
tity. 

Value. 

BttmiiliiQiH  loflk  

Wurtzilitc  (elAtafflto).... 

Gllsonlte  

Orahamite  

48,439 
1,200 
6,&37 
3,363 
&S0 
2,978 
1,000 

$142,960 
10,800 
141,444) 
3<.,320 
50,000 
14,175 
35,000 

45,302 
2,200 
3.03fi 
3, 139 
500 

10,916 

1138,972 
22,000 
41  438 
34, 292 
44,  (XX) 
47,040 

34,085 

2,543 

24, 178 
9,900 

}  12,947 

1,953 

170,686 
24,158 

341,106 
86,750 

150,960 

4.5,526 
1,744 
5,195 
13,607 
r  422 
\  20,285 
906 
12 

136,204 

$129,040 
16,668 
78,400 
143,758 
35,327 
531,965 
7,743 
2,148 
1,881,540 

Otokerit6  and  tabbyite  . 

5 

50, 16G 

1,500 
430,911 

44,405 

450, 135 

62,454 

591,248 

106,572 

879,836 

115,367 

ia8»0B0 

1,990,340 

23S,801 

Frocku^ion  of  oiphah  m  J907,  hy  varietia  and  by  SUUet,  in  thori  torn. 


Vaiiaty. 

Callfoinla. 

Utah. 

Oldahen*. 

Quantity. 

Value. 

Quaatlty. 

Valoe. 

Quantity. 

34,531 

6,oa) 
8,962 

$84,016 

75,000 
103,258 

4,002 
45 

$ll,t)27 

900 

w 

Malthii  

86 

30,285 
432 

12 

1631,  INm 
35,327 

3,148 

}  

666 

82.555 

SJ51,(«3 

131,068 

1.213,957 

20,719  ,      500,440  ^  5,038 

20,770 

Variety. 

'  Texaa. 

Qoaotitj. 

Vataia. 

Quantity.  VattOb* 

6,993 
1,744 
150 
4,500 

*;i.i,.w7 

16.568 
2,500 
40,000 

Ma*tir  

Oum  

Maltha  

Ott  asphalt  

68,040 

8020,657 

Total  

13,387 

98,  «B 

«»»0« 

900^80 
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IMPORTS. 

Tho  following  table  shows  the  imports  of  asphalt  by  calendar 
years  from  1903  to  1907,  inclusive: 


A»plittU  imforitijor  oimMffipeMik  ^  At  VnSUd  StaUt^  1909-1907,  in  Aart  torn. 


J>iMor«tvMM«l. 

Bituiuluous  iime- 
•tooe. 

TotaL 

Qpantity. 

Vahie. 

Qutntlty. 

Value. 

Qmattty. 

ValiN. 

Quantity. 

ValM. 

IMS  

1904  

1905  

HK)t.   

1907  

180, leo 

117, 1S4 
l»,014 
10O,Sl.S 
142,494 

fiOn,  7.V) 
49(J,  mj 
381,474 
■^493 
502, 8U 

I7,2(« 

lt),7t'p»i 

14, 178 
13,536 

183.501 

100,061 
78.039 
114.n79 
1^,924 

6,496 
6,805 
5,08ti 
4,925 

010 

20,236 
19,183 
15.110 
16,029 

i!i:t..w 

141),  44<. 
160,964 

t>ll,  126 
47'.>,  -yMi 

4s4,ij7'» 
0  046,464 

■Inpotto  f»r  1M7  iMlade  18400  of  manufiotani. 


More  than  one-half  of  the  asphalt  which  is  imported  into  the  United 
States  from  foreign  ooimtries  comes  from  the  island  of  Trinidad,  off 
the  coast  of  Venezula.    Other  important  sources  of  the  material  are 

Venezuela  (Bermudez),  Cuba,  Itafv,  Oormany,  rtuI  Mexico.  Smaller 
(jiiaTi titles  are  imported  from  Swit zoi hmd,  France,  the  United  Kin^- 
uoin,  and  Turkey  m  Asia,  with  in^gmiicant  quantities  from  Colombia 
aad  Netherisnds. 

Drm'njr  the  fiscal  year  onflinrr  June  30,  1907,  domestic  asphalt  and 
manufactures  of  asphaltic  inalrrial  to  the  total  value  of  $379,476 
were  exported  from  the  United  6tat«s  to  other  countries,  as  against 
similar  exports  valued  at  $209,091  m  the  fiscal  year  ending  June  30, 
1906. 

BXPORT8  PROM  TRINIDAD 

The  asphalt  of  Trinidad  is  rirscrilx d  ms  (K  ruiriiig  in  two  forms, 
land  pitch  and  lake  pitch,  although  there  sceiiis  to  be  no  fundamental 
difference  between  tne  two  varieti^.  The  pitch  lake  is  the  original 
source  of  all  the  asphalt  which  is  exploited  in  the  vicinity  of  the  village 
of  La  Brea  and  between  the  village  and  the  lake,  tlie  land  pitch  being 
material  which  has  overflowed  from  th<»  pitch  lake  throup:n  a  crevice 
in  its  side  aii(i  descended  the  slopes  to  ilie  sea.  The  surface  of  tlie 
lake  is  138  feet  above  the  sea,  its  area  is  about  100  acres,  and  it  is 
nearly  circular  in  outliiie.  Excavations  in  the  lake  pitch  aad  in  the 
land  pitch  also  fill  again  with  asphalt  in  a  short  time. 

The  export.^  of  asphalt  from  the  islflnd  of  Trinidad  increased  some- 
what during  r.>07  as  compared  with  1906.  According  to  the  report 
of  the  New  Trinidad  Lake  Asphalt  Company  (Limited),  through 
whose  courtesy  this  statistical  information  !«garding  the  asphalt  of 
Trinidad  lias  been  received,  the  total  quantity  of  asphalt  exported 
from  the  island  for  the  year  ending  Jaminrv'  31,  190S,  was  101,126 
short  tons,  as  against  145,932  sfiort  tons  in  the  year  ending  January 
31,  1907,  and  128,685  short  tons  in  the  year  ending  Januaiy  31,  1906. 
More  than  2,840,498  short  tons  of  asphalt  have  been  removed  from 
the  pitch  lake  and  exported  to  foreign  countries  since  the  records 
have  been  kept. 
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ToUd  export*  of  asphalt  /r<m  IHttiidai,  1906-7^  in  «Aort  torn. 


Year. 

To  United  8Utw. 

To  Europe. 

To  other  countries. 

Grand 
total. 

Late. 

Land. 

ToteL 

Lake. 

Land. 

Total. 

Land. 

Total. 

53,701 
71,90B 

ia,&&i 

4,60 

77»1M 
101,tt5 

£4,640 
6B,8M 
BS,787 

677 
4M 
2M 

65,217 

5,900 

286 

6,186 

128,686 
161,  U6 

MW*  

•«6' 

380 

«  Yfl«r  •nding  Januaty  31, 1S06.   *  Year  eadJng  J  anuazy  31. 1907.    c  Year  adlog  J  aaary  31, 1006. 
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FULLER'S  EAllTH 


Compiled  by  F.  B.  Van  Hobn. 


nVTRODFCnON. 

The  terra  "fuller's  earth"  is  tis^nl  to  include  a  variety  of  substances 
that  possess  strong  absorbent  ])roportios.  It  was  originally  used  for 
cleansing  cloth  of  grease,  and  also  for  cleaning  furs,  but  its  iiiuiu  use 
in  this  country  at  the  present  time  is  for  the  clarifying  of  oils. 

Dana  defines  fuller's  earth  as  including  man^  kmds  of  ''imctuous 
clays,  pray  to  dark  green  in  color,  and  being  m  part  kaolin  and  in 
part  tlic  iniiicral  smectite."  It  is  placed  by  him  with  several  clay- 
like minerals  (ail  of  them  hydrous  sihcates),  namely,  smectite  and 
malthadte,  of  not  very  definite  compc«itiony  but  aU  having  a  high 
percentage  of  combined  water.  It  is  inferred  that  Dana  considers 
these  minerals  the  cause  of  the  bleaching  power  of  fuller's  earth. 

Ries  defines  fiillor's  earth  as  a  clay-iiKe  substance  that  has  the 
property  of  decolorizing  or  clarifying  oils,  lie  says:  "An  ulumate 
chemical  analysis  shows  it  to  differ  from  most  ordinary  clays  in  hav- 
ing usually  a  high  percentage  of  combined  water  and  a  low  amount  of 
alumina.  There  is  probably  a  large  amount  of  hydrous  sihca  present* 
Fuller's  earth  po>^sosses  little  or  no  plasticity,  and  in  order  to  work 
properly  has  to  Ix'  <:roun(l  verv  fme.  A  chemical  aTialysis  is  of  little 
value  at  present  in  determining  its  quaUty;  only  a  practical  test 
suffices." 

Geikie  defines  fuller's  earth  as  "a  greenish  or  brownish,  earthy, 

soft,  somewhat  unctuous  substance,  with  a  sliining  streak,  which 
does  not  l^ecorne  plastic  with  water,  hut  crumbles  down  into  mud. 
It  is  a  hydrous  aluminous  sihcate  with  some  magnesia,  iron  uxide, 
and  soda."  According  to  Geikie,  fuller's  earth  owes  its  detergent 
properties  to  physical  characters  rather  than  to  chemical  composition. 

John  T.  PorteV,  in  an  article  on  the  Properties  and  tests  of  fuller's 
earth,"  presents  a  very  interesting?  theory.  Tie  says  that  it  is  evi- 
dent that  Dana's  theory  will  not  stand  since  the  discoverv  of  Ameri- 
can deposits  having  a  comparatively  low  percentage  oJ  comlnned 
water.  Such  eartlu  could  not  possibly  have  as  their  base  either 
smectite  or  malthacite,  althougn  they  might  contain  very  small 
quantities  of  these  minerals. 

rNiiKcniiiiL:  Ries's  statement  that  fuller's  earth  probably  contams 
nuu  li  hydrous  sihca,  inferring  that  it  is  this  constituent  which  gives 
it  its  distinctive  qualities,  Porter  says: 

^ly  analyt!(-.s  have  confirmed  Ries's  etatement  that  fuller's  earth  contains  apprecia- 
ble aiinnHits  of  hytlrous  eilica.  Himever,  it  i.s  evident,  that  it  the  l>](  ;u  hiiiK  i>o\v(>r  of 
fuller's  earth  is  due  to  this  hydrous  41^ca,  treatment  of  the  earth  with  boiling  carbo- 
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nftte  or  bydnte  ot  mda,  whidi  toihovm  tba  ailicft,  ehould  destroy  thie  bl6««^ng  po  w«r. 

I  ha  re  tned  this  experiment  on  several flUths,  an  !  altlmuph  the  results  are  not  entirely 
concordant,  yet  there  can  be  no  doubt  tbat  fuller's  earth  retains  at  least  a  part  of  its 
efficiency  after  treatment  by  alkalies.  It  is  also  plain  that  carbonate  of  eoda  has  a 
ranch  less  liarinfxil  action  on  the  earth  than  the  liydrate.  As  Fresenius  and  other 
authorities  slate  that  hydrous  and  au)orphouB  silica  are  freely  soluble  in  hot  carbonate 
of  soda,  as  well  as  in  sodium  hydrate,  this  difference  can  hardly  be  due  to  nonsolu- 
tion  of  the  silica  1  y  thr>  carbonate,  but  is  almost  entirely  due  to  partial  decomjjosition 
of  the  earth  by  sodium  hydrate.  In  this  connection,  I  have  noticed  that  sodium 
hydrate  appears  to  extract  considerable  alumina  as  well  as  silica,  but  the  carbonate 
does  not.  Fuller's  earth  after  treatment  with  sodium  hydrate  is  left  in  a  very  t,'(»lati- 
nous  condition  and  is  extremely  hard  to  filter  and  wash.  For  this  reason  it  is  iiossible 
that  some  of  the  samples  trrated  retainod  ooMideEaUe  amounts  of  soluble  salts  after 
washing,  although  great  pains  w«ra  taken  to  letnove  tbAm,  and  this  may  have  had 
some  iidlueuce  on  the  reeults. 

Another  fact  which  might  be  xised  as  an  argument  aeainst  this  theory  is  that  hydrous 
silica  artificially  prepared  has  but  very  slight  bleacning  powers.  I'hese  results  are 
naturally  not  conclusive,  as  the  silicic  acid  occurring  naturally  may  differ  either 
physically  or  chemically,  or  both,  from  the  artificial  product. 

On  the  other  hand,  some  earths  still  retain  a  considerable  portion  of  their  blearing 
power  after  decomposition  by  acids,  consisting  then  of  80  per  cent  or  more  of  silica; 
mv\  fr  in  this  it  see ms  probable  that  hydiuiis  tflica  wlmi  preparad  in  oertain  -ways 
may  have  some  small  efnciency. 

In  conclusion,  I  think  I  am  justified  in  stating,  fint,  that  hydrous  silica  does  not  of 
itself  j)osKess  bleaching  power,  although  it  may  at  times  possess  some  efficiency  as  a 
result  of  existing  in  a  certain  physicaf  conditionj  and,  second,  that  it  is  certain  that 
fuUer'a  earth  can  not  owe  noi*  than  a  smaU  part  of  ita  peculiar  propeite 
enoe  of  freeailidc  add. 

Porter  offers  a  new  theoiy  to  explain  the  clarifying  action  of  fuller's 
earth.   It  is  based  on  the  presence  of  a  group  of  aluminum  hjdro-  " 
silicates  existing  in  the  form  of  pectoids.  He  says: 

The  theory  which  I  have  devised  to  explain  the  peculiar  properties  of  fuller'e  earth 

may  be  stated  as  follows: 

1.  Fuller's  earth  has  for  its  base  a  series  of  hydrous  aluminum  silicates. 

2.  These  silicitCH  differ  in  chemical  crji^js  sition. 

8.  They  are,  however,  similar  in  that  they  all  possess  an  amorphous  colloidal 
etructure. 

4.  The  coll')ida1  etructure  is  of  a  rather  pesristent  fonn  and  ia  not  loot  on  drying  at  a 

temperature  of  130°  C,  or  possibly  higher. 

5.  These  colloidal  silicates  the  power  of  abeorbing  and  retaining  organic 

coloring  matter,  thus  ])leachiii{>  oils  and  fats. 

I  have  used  the  word  colloidal  in  this  statement  in  its  broadest  sense — to  cover  the 
whole  nmg^  of  conditions  expressed  by  the  weeds  cdloid,  pectoid.  and  hydrc^el.  It 

js  my  opinion  that  the  word  pectoid  would  most  properly  cxpre?.=i  the  condition  of  the 
active  constituents  of  fuller's  earth,  but  it  is  not  impossible  that  these  may  go  into 
partial  solution  in  oil  and  thus  become  toue  colloids. 

Colloids  are  known  to  possess  the  power  of  taking  up  organic  colors  from  solution, 
and  the  analogy  vrith  fuller  s  earth  is  so  apparent  as  to  excite  6urprii>e  that  it  lias  not 
been  studied  from  this  point  of  view  before.  It  has  even  been  known  that  pectoids 
could  extract  colors  from  oils  and  resins  as  woll  a,s  aqueous  solnti'in.s.  This  T  regard 
as  a  strong  pomt  in  favor  of  the  colloidal  theory ,  uiihough  by  itself  it  doea  not,  of  course, 
constitute  a  proof. 

The  p<jwer  of  colloids  to  absorb  certain  salts,  or  at  least  the  basic  ions  of  these  salts, 
has  been  known  a  long  time.  It  is  also  poesi^sed  to  a  degree  by  certain  amorphous 
substances  having  a  line  porous  structure,  such  as  charcoal  and  boneblack.  Fuller's 
earth  has  this  property  to  a  marked  degree.  In  fact,  its  use  has  been  proposed  to 
remove  the  lime  from  boiler  water.  I  have  found  that  after  it  has  absorbed  ammonia 
or  salts  it  lo^^os  a  Lrrcat  ])art  of  it.s  cfTicinncy  in  bleachuig  oil?.  From  thi.>  1  Itifi  r  iliat 
the  bases  are  absorbed  in  a  similar  manner  to  the  coloring  matter  of  oil,  aud  occupy  the 
pores  which  otherwise  would  hold  the  color. 

It  has  brcn  i»ointod  nui  that  these  absorbent  niatcrial.'*  have  a  selective  action  on  the 
iUilts,  absorbing  the  unlike  ions  and  discarding  the  ions  of  Uke  chemical  nature.  If 
colors  in  oil  solution  are  absorbed  in  the  same  manner  as  salts  in  aqueous  solution, 
analogy  would  lead  to  the  supposition  that  fuller's  earth  would  exert  a  sch'cf  i\  c  action 
for  certain  chisses  of  coloring  matter  and,  moreover,  tbit  the  earths  themselves  would 
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differ  in  tho\r  ^election  of  colors  according  as  they  arp  Tnor« cr  tea addic  in  Campori- 
tioo.   We  tiud  this  entiiely  in  accordance  with  tne  facta. 

I  liave  noticed  in  die  coufw  of  my  oil  testa  that  on  the  same  sample  of  ofl  diffBrant 
materials  give  prixiuct'?  varying  greatly  in  shade,  the  main  color  being  in  some  tests 
of  a  yellow  and  in  others  of  a  green  tint.  Is  it  not  likely  Uiat  the  oil  contains  several 
compoundb  of  varying  chemic«l  oalnre,  and  that  the  earths  or  other  materials  used  in 
bJeachinp  extract  them  in  ratios  proportional  to  their  own  basicity  or  acidity?  I  have 
been  luiable  to  obtain  any  exact  data  on  this  point  from  my  results,  owing  to  the  diffi- 
cultv  of  following  these  slight  changes  in  tint  with  the  unaided  eye.  A  tintometer 
would  be  needea  if  thia  line  of  inveetigatioa  wen  to  be  followed  out. 

MLXLNU  AND  PBlfiPAKATlON. 

The  fuller's  earth  in  Florida  is  usually  mined  by  pick  and  shovel, 
and  hauled  to  the  mill,  where  the  earth  is  broken  up  mto  small  lumps 
and  put  throiif^h  rotary  driers.  Tt  then  taken  W  elevator  to  tne 
crushers  and  CTound  and  holted  into  several  j^ades,  120  mesh  being 
tlie  imeijt.    The  material  is  tliexi  ready  for  shipment. 

PBODUCraOK. 

Fuller's  earth  was  first  discovered  in  the  United  State.s  at  Quincy, 
Fla.,  in  1893.  The  States  producing  it  in  1907,  in  order  of  impor- 
tance, were;  Florida,  Arkansas,  Georgia,  South  Carolina,  Massachu- 
setts, Colorado,  and  Texas. 

During  the  year  1907  the  total  production  of  fuller's  earth  in  the 
Unitefl  States  was  32,S51  short  tons,  valued  at  S291 .773.  Tliis  was  an 
increase  from  the  year  1906  of  811  tons  in  quantity  nnd  of  $26,373  in 
value.  Of  the  entire  production  in  1907,  Florida  furnished  22,960 
tons,  or  99.9  per  cent. 

The  following  table  sh  iws  the  production  of  fuller's  earth  in  the 
United  States  smce  the  beginning  of  production  in  1895: 

J'rududum  o/ fulltr^a  earlli  in  Ote  UniUd  Slate*,  1895-1907 ^  in  short  tont. 


Y««r. 

Quantity. 

Value. 

1  Year. 

Qiumttty. 

Value. 

1895  

6,900 
9,872 
17,113 
14,8f.O 
12,381 
9,698 
14.112 
11,492 

141,400 

59,360 

112,272 

lot"..  :m 

7'.i.*i-t4 

90,83.1 
98,144 

20,693 
29,480 
25,178 
3^040 
3S,UI 

$1*1,277 

21  1.  4  (7 
265,  400 
901, TTS 

isiirt    

1904   

l.W  

'  1905   

lKi>S  

IfSW  

1900  



IWI  

1902  

n6,e70 

i,7«,ir 

Digitizeci  by  Google 


784 


MINERAL  SB80I7BOBB. 


IMPORTS. 

During  1907,  there  were  imported  14,648  long  tons  of  fuller's  earth, 
valued  at  $122,221.  The  quantity  and  value  of  the  imports  into  the 
United  States  since  1901  are  shown  in  the  following  table: 

FulUr'9  earth  mparUdimto  fte  UnUti  StaUit  1901"19(ff,  m  long  Com. 


Uawfouglitoniniiun- 

nfftcturad. 

Wraii^tw^iMMilio- 1 

Qu&otity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901  

1905  

1906  

Total  

2,916 
3,786 
3,804 
1,763 
1,522 
2.594 
2.223 

tl7.230 

26,635 
28.330 
05, 416 

12.7^ 
20, 129 

7,850 
0,728 
11,464 

7,363 
11,480 
10,643 

12,425 

163,467 
75,945 
02,332 
64,460 
93,109 
88,566 

105,388 

10,766 
13,513 
15,268 
9,126 

n.oo2 

13,237 
14,648 

00.607 
102,580 
120,671 
74,006 

108.695 
122,221 

18,607 

131,510 

70,  M 

583,357 

89,560 

714,867 
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By  Frank  L.  Hess. 


FBODVCnOK. 

Although  most  of  the  p^aphite  j)r(>ducers  of  the  Unitoil  States 
reported  a  better  demand  for  relined  graj^lute  during  1907  than  in 
1906,  the  output  of  flake  graphite  in  the  United  States  showed  a  con- 
siderable decrease,  and  the  value  of  the  total  production  was  tiie 

smallest  sinc«  1903.  Graphite  was  produced  by  seventeen  companies 
in  nine  States  and  one  Territorv :  Alabtuna,  Alaska,  Cnlorndo.  ( icoff^a, 
Michigan,  Nevada,  Mew  Jersey,  New  York,  Pennsvivama,  and  Wis- 
consin. All  is  classed  as  amorphous,  except  that  of  New  J^i^sey,  New 
York,  and  PennsylTania,  which  is  termed  flake  CTaphite.  The  dis- 
tinction is,  however,  to  some  extent  due  more  to  we  conveniences  of 
tradt^  tluiM  to  actiial  physical  flinrsHteristics. 

Tn  tiencral,  tlic  amorphous  j^iaphito  is  the  Dion*  inipuie  and  is  used 
for  purposes  wliere  punty  is  not  a  prime  rec^uisite.  Thus  a  graphitic 
schist  mined  in  Georgia  is  ground  and  put  mto  phosphates  used  for 
fertilizer,  as  a  black  color  is  demanded  by  consumers  under^  the  sup- 
position fluit  it  moans  bett  f  r  f|uality.  In  Micliifijan  p^raphitic  rock  is 
ground  for  use  in  paint.  S  i  li  materials  arc  of  course  cheaply  pre- 
pared and  are  unlit  for  the  better  uses,  such  as  in  crucibles,  lubricants, 
and  electrical  work. 

During  the  year  a  small  output  was  made  by  one  company  in 
Alaska.  Consi<Ierabie  deposits  exist  40  miles  northwest  oi  Nome, 
which  appear  to  be  much  purer  ihuu  most,  if  not  all,  of  those  worked 
in  the  United  Stales.  These  deposits  are  not  far  from  comparatively 
cheap  traiiiipoi  lalion. 

In  New  Jersey  a  ^aphite  mine  was  started  at  Ifidi  Bridge  in  a 
graphite-bearing  gneiss.  A  tunnel  was  driven  along  the  strike  for  a 
distance  of  a  I  tout  400  fret/'  About  3^  carloads  of  graphite,  divided 
into  four  ^  adt  s,  were  mined  an<I  shipped. 

The  production  of  crystalhnc  graplute  during  the  year  was  4,U47,840 
pounds,  TiUued  at  $171,149. 

The  amorphous  gra])hite  produced  in  the  United  States  during  1907 
amounted  to  2i],S03  short  tons,  valued  at  §125,821. 

American  cMjiital  is  invested  in  botb  Mexican  and  Canadian  grapliite 
mines,  and  large  (quantities  of  a  very  black,  soft,  amorphous  graphite 
of  liigh  ^rade  are  imported  from  Mexico. 

•  KttmnMl,  Hrary  B.,  Annual Beport  pt  the  8U|«  Qaologlai  forth*  jmx  1007:  Oeol. Sonvy  New 
J«rMgr»uoe,p.i77, 
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The  foUowing  table  ahowa  the  production  end  importo  of  natnrel 
graphite  from  1903  to  1907,  indusiYe: 


Production  and  nuports  oj  natural  graphite,  I90S-1907. 


Ymx. 

Produetloo. 

Crystalline 
graphite. 

Amoriihous 
grapotte. 

ToUl 

value. 

QnHrttty. 

ValM. 

Powtdt. 
4,538.156 

5,  fi81,177 

6,  OK,  567 
5,887,9» 

ShoH  loru. 
16,501 
10.927 
21,953 
1«,8S8 

S226,554 
321,372 
318,211 
340, 3» 
396,  t7D 

ShtftlOIU. 
17,«8 

14,196 
17,457 

11,207,700 
905,  Bl 
08t,0M 
1,»4,SU 

IffM  

in?  

artificiaij  graphite. 

The  production  of  artificial  firaphite,  which  was  first  put  on  the 
market  in  1897;  has  increased  in  wonderful  measure.  Although 
produced  by  a  single  company,  the  output  for  1907  was  greater  than 
the  total  output  of  flake  graphite  in  the  United  Stntes,  and  was  of 
ETTCftter  valuo  than  the  combined  production  of  fljiko  jind  amorphous 
graphite.  Tiie  oonipauy  id  product  showed  an  increase  in  quantity 
of  29  per  cent  and  in  value  of  42.7  per  cent  over  the  output  of  1906. 
The  following  table  shows  the  production  and  yalue  of  artificial 
graphite  since  1903: 

Frodudion  and  vahu  qf  artifieial  fiKipMie,  J90S-19(ff. 


Year. 

Quantity. 

Value. 

Price  per 
pound. 

2,020,000 
3,248,000 
4,501,650 
6,074,767 

1178.  ffTO 
217,790 
313,980 
337,204 

4u,an 

t.ao 

1907  

WORLl>  S  PKODUCTION. 


Tho  world's  production  of  graphite  fur  the  years  1904,  lOO.'i.  nnd 
1906,  as  gathered  from  various  government  pubhcations,  is  as  fol- 
lows: 

ITorlfft  proiueHon  of  graphUe,  1904,  iM5,  and  1906,  in  thoH  font.  ■ 


Country. 

1904.               f                1905.  190C 

<^uautHy. 

Vitiue. 

(^oautity. 

Value. 

Quantity. 

Vatek 

United  StAtoa  

M  xloo  

Norx',  a  V  

19,708 
SI,  648 
452 
0  20,187 
17 
4.171 
3,647 
10,764 
238 

$321,372 

3W>.082 
11,760 
J,UU.S73 
130 
40,122 
81,288 
44,543 
18,086 
47,430 

34.971 

ii41 

HO 
r,.  424 
'.'.(«{ 

n.<M 

230 
1,009 

»318,2II 
274,  ]M 
17.033 
2,307.042 
1.351 
4y.74J 

m,  104 
42,  ne 

1$»,7W 
42,016 
440 

40,320 
276 
4,470 
2,912 
11,910 
155 
4,315 

41 
•4 

$340,239 

293,0]  5 
18,780 
3,406,550 
2.433 
47,122 
4fi,709 
61,162 
12.191 
77,  UB 

1,756 

44 

36 

1,276 
1,334 

100,922 

3,003,886 

118,938 

3.166,480 

128,  m 

4.si^«if 
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MAGNESITE. 


By  Chasles  G.  Yale. 


PRODUCTION. 

The  production  of  mft<rnof!it<'  for  the  State  t»f  Cnlifomia  represents 
all  that  is  niiixd  in  the  United  States,  but  the  consuniption  of  the 
domestic  mat^-rial  is  still  confined  to  the  Pacific  coast^  since  the  cost 
of  trttDsportation  from  thero  to  points  east  of  the  Missouri  Riyer  is 
prohibitive,  when  the  prices  of  tne  magnesite  imported  from  Greece 
and  Austria  are  considered.  There  was  little  ohanf^o  to  be  noted  in 
1907  from  tlie  conditions  existin<^  in  1906  in  connection  with  this 
mineral  and  the  output  was  not  materially  ditFerent.  Since  the  close 
of  1907,  however,  prices  have  advanced  somewhat^  especially  in 
calcined  magnesite.  Most  of  the  domestic  output  is  still  denved 
from  the  deposits  in  Tulare  County,  where  the  two  largest  mines  of 
the  State  arc  now  being  operated.  Small  quantities  also  come  from 
Kapa,  Sonoma.  an<l  Riverside  counties.  The  exl<'nsiv(»  <i<»j)oRits 
at  the  point  where  xVlameda,  Stanislaus,  and  Santa  Clara  couutiea 
unite  were  not  productiye  in  1907*  The  company  which  operated 
them  has  a  factory  on  the  border  of  Oakland  Harbor,  which  was 
badly  damajred  by  the  earthquake  of  IDOf),  and  it  had  not  fully  been 
recoiiijtnicti'd  in  1907.  For  ihis  reason  the  mines  which  furnish  the 
crude  product  were  not  worked  in  1907. 

The  demand  for  this  substance  is  mainly  confined  to  the  manu- 
facturers of  paper  made  from  wood  pvdp,  tne  magnesite  acting  as  a 
digester  for  the  fiber;  to  the  maniiiacturers  of  carlumic  acid  fjas; 
and  to  the  manufacturers  <»f  artificial  marble,  floorin<:.  tiles,  and  etc. 
None  of  the  domestic  material  is  made  into  magnesite  brick,  these 
brick  at  present  being  made  from  magni'site  imported  from  Greece  or 
Austria. 

At  the  most  important  center  of  production,  in  the  San  Joaquin 
Valley  near  Forter\  ille,  the  crude  mafrnesite  was  worth  abont  $3  per 
ton  in  1907,  but  in  San  Francisco,  the  j^rincipal  market,  the  price 
was  $6.50  a  ton.  The  j)aper  manufacturei-s  and  those  making  artili- 
cial  marble,  tiles,  etc.,  use  only  the  calcined  material;  but  the  manu- 
facturers of  carbonic  acid  gas  buy  the  crude,  and  after  extracting 
the  gas  sell  tlie  cal(  iti<>(l  rrsirlue.  This  residue,  not  being  sul)j<'cted 
to  a  "dead  roast,"  is  not  fully  calcined,  and  some  gas  still  remains 
in  it. 

Moat  of  the  magnesite  produced  at  the  Porterrille  deposits  in  the 
San  Joaquin  Valley  is  calcined  on  the  spot,  furnaces  naying  been 

6160»-'M  ft  1907,  Yt  2  17  737  - 
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erected  for  that  purpose.  A  new  deposit  near  that  point  was  opened 
in  1908,  and  a  funiace  put  up.  The  caleixied  product  is  utilized  by 
the  paper  manufacturers  who  own  the  mine.  Aside  from  this  mine, 
no  new  ones  hftvo  been  opened  in  California  of  late.  That  at  Win- 
chester in  Riverside  County  made  only  test  shipments  in  1907,  but 
it  is  being  worked  in  1908. 

A  fewnundred  tons  were  produced  from  the  deposits  at  Oovei^ 
dale,  Sonoma  County,  and  a  small  quantity  from  Kiverside  County. 
There  were  also  a  few  hundred  tons  derived  from  Alameda  County; 
but,  as  stated,  the  bulk  of  the  output  continues  to  come  from  Tulare 
Countj^.  Some  deposits  of  the  State  were  prospected,  but  with  the 
exception  of  that  of  South  Tule,  Tulare  Counter,  no  new  ones  haye  been 
made  productive.  This  South  Tule  deposit  is  owned  by  the  Tolaie 
Mining  Company,  a  subsidiary  of  the  Willamette  Paper  Company. 
The  calcining  plant  established  there  has  a  capacity  of  20  tons  of 
calcined  rock  daily.  The  raw  uiat<'rial  its  dumped  from  the  mine 
cars  into  a  large  bin,  from  which  it  goes  to  the  calcining  furnace. 
The  oie  is  haolSi  but  a  short  distance  nom  the  mines  to  the  fumaoes, 
uid  from  the  furnaces  it  is  eonyeyed  to  the  railroad  station  by  trac- 
tion enmnes. 

The  California  Mag^nesite  Company  owns  320  acres  of  land  in  River- 
side County,  a  few  miles  from  Winchester,  and  in  1908  established  a 
flactoiy  in  Los  Angeles,  where  it  will  manirfaeture  brick,  tiling^  etc. 
The  sales  of  this  company  have  thus  far  been  confined  to  the  ci^  of 
Los  Angeles.  Another  dej)osit,  35  miles  east  of  Winchester,  nas 
been  located  by  C.  G.  Van  Fleet,  of  San  Jacinto,  btit  it  has  not  yet 
been  opened.  A.  W.  Boggs  of  iiiveraide,  has  purc  ha^ied  320  acres 
near  Winchester,  on  which  deposits  of  magnesite  have  been  found, 
but  they  have  not  as  yet  been  deyeloped.  A  factory  has  been 
established  in  San  Fi  aiu-isco  and  another  one  in  Los  Angeles  to  make 
floorii^,  sink  backs,  drain  boards,  ornamental  wainscoting,  table 
tops,  tfles,  etc.  The  business  of  t  hes<"  f art ories  is  growin":  rapidly,  and 
some  of  the  aniLicial  stone  made  up  into  wainscoting  is  very  hand- 
some and  ornamental.  Larger  cjuantities  are  being  used  as  the 
product  becomes  known.  The  factory  in  Los  Angeles  at  first  used 
miported  material,  but  is  now  usin^r  the  California  product. 

The  total  domestic  output  of  crude  rna{^ii(^sifr  in  1907  was  7,561 
short  tons,  valued  at  $3  per  ton  at  points  of  production.  Delivered 
at  San  Francisco  it  costs  $6.50  a  ton.  The  total  value  at  the  mines 
in  1907  was  $22,683  and  at  San  Francisco  $49,147.  In  1906  the  oat- 
pat  of  cnide  was  7,805  tons,  valued  at  $23,415,  the  price  at  the  mines 
hem<;  S3  y)er  ton.  The  following  table  shows  the  quantity  and  value 
of  the  domestic  output  since  1891 : 

QumUiy  and  wdue  qf  enuk  mafffuriu  produeedin  the  VniUdStaiet,  1891-1907. 

1891  short  tona..     439     $4,  :^!tO  1  1900  short  tons. .  2,  252  $19,333 

10, 500 
8,490 
10, 595 


$4,  3! to 

1900  ,  . 

2  '^52 

10.  (IH) 

li'Ol  

3,'  .WO 

7,040 

1902  

2,830 

10,  240 

1903   

3,  744 

17,  (m 

r>04  

■         clo « «  «  * 

2,  8.50 

11,000 

190.5  

•                             •    •    B^0>     •     •  • 

3, 933 

13, 671 

in,  ()75 

1906  

7,805 

1907  

vClOv  V  •  * 

7,  Ml 

18,480 

1892  do....  1,004 

1893  do. ...  704 

1894  do....  1,440 

1895  do....  2,220  17,00)0    I'm  do....  2,8.50  9,  29S 

1896  do....  1,500  11,000  1190.5  do....  3,933  15,221 

1897  do....  1,143  13,671  ,  1906  do....  7,805  23,416 

189S  do....  1,263  If,  075  I  1907  do....  7,  Ml  2Z,m 

m9  do....  1,280 
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It  requires  2.4  tons  of  midn  mag^iesite  (MgCO^)  to  make  1  ton  of 
calcinecl  (MgO)  The  calcined  maj^esite  is  worth  from  S12  to  $20 
per  ton,  according  to  the  roasting  given  it;  the  average  price  in  1907 
may  be  stated  as  about  $17  in  San  Franciaoo. 

A  Tery  much  lai^r  output  of  magnesite  could  be  made,  provided 
tiiere  was  sufficient  demand.  There  is  little  variation  in  the  price  of 
manrnesite.  Increased  production  indicates  increased  use,  out  no 
special  change  in  price. 

IMPORTS. 

The  imports  of  magnesite  into  the  United  Slates  in  1906  and  1907 
were  as  follows: 

Imports  o/  magrusiU  into  the  United  Statu  in  1906  and  1907 ^  in  pounds. 


IWH.  1907. 

1 


ValiM. 

VdlM. 

Magnesia: 

90,788 
90,487 

477,766 

S5,6ao 

99,471 

740, 

m,9» 

40,48« 
»,467 
4,8B,7U 

151,i;i7,ftGi 
46,878,740 

98,005 
U,9B» 

In  addition,  mag:nesiuin  not  nuidc  up  into  articles  was  imported 
to  the  value  of  $14,332  m  1907,  against  $8,706  m  1906. 

It  will  be  noted  that  there  was  an  increase  in  1907  in  the  quantity 
of  both  crude  and  cah  incd  material  imported,  indicating  an  increased 
consumption  in  the  United  States.  These  imports  came  from  Greece 
and  Austria,  mainly  from  tli^  fnnner  country.  Only  a  Rmall  pro- 
portion of  \\  liat  is  used  in  the  Lniii'd  States  in  nunetl  in  this  country. 
IL  is  not  that  the  mines  of  California  are  unable  Lu  make  a  larger  out- 
put, but  that  the  freight  rates  from  San  Francisco  to  eastern  cities 
are  such  as  to  prevent  competition  with  the  foreign  material  at  the 
points  of  greatest  consumption  in  this  country. 

USES. 

In  the  crude  state,  ma^esitc  is  iischI  for  the  manufacture  of  carbon- 
dioxide  rr^^',  calcined,  it  is  used  in  the  manufacture  nf  paper  from 
wood  pulp;  and  as  a  refractory  material  it  i«<  used  in  brick  or  plaster 
form  lor  lining  furnaces,  coverin<^  steam  pipes,  as  artificial  lumber, 
as  oom^ofiite  stone  for  lithograpiiing,  us  an  adulterant  for  paint,  etc. 
Magnesium  chloride  is  an  excellent  bleaching  ai^ent.  jRie  liffht 
carbonate  or  magnesia  (alba  levis)  is  used  for  medicinal  and  touot 
purposes.  The  sulphate,  known  as  Epsom  silt^.  is  mainly  used  in 
warp  sizing?  or  wein^htin^  in  cotton  mdls,  and  lesser  qnailtities  are 
used  for  medicinal  purposes.  The  hydrate  is  used  in  sugar  manufac- 
ture. 

Calcined  magnesia,  generally  in  the  form  of  brick,  is  now  uni- 
versally rocoijfnized  as  the  best  material  for  h'Tiin<:  basic  open- 
hearth  furnaces,  cement  kilns,  etc.   It  may  be  employed  to  advan- 
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tage  wiierever  high  temperatures  and  chemical  reactions  are  LLsuailj 
dBtrimeiLtal  to  dotomitey  chromite,  and  silica  brick.  The  diatinctiva 
cbaracteriatics  of  a  msLgmmte  lining  are  durability,  freedcoa  from 
moisture  and  sihcic  acid,  and  resi.stancr  to  corroeioii  when  exposed 
to  the  action,  of  basic  slags  and  metalhc  oxides. 

OCCURRENCE. 

Aside  from  Greece  and  Austria,  ma^esite  is  found  in  Silesia. 
Germany;  Minsau,  Hungary;  in  vSwedish  I.flpland;  in  the  Ural 
Moimtams  in  Russia;  in  Quebec,  Canada;  in  India;  in  the  Jiaberton 
district,  Transvaal,  South  Africa;  and  near  the  district  of  Louren^o 
KarqueZy  South  Africa.  Magneeite  occurs  in  the  United  States  m 
Massachusetts.  Maryland,  Pennsylvania,  and  California,  but  only  in 
the  last-namoa  State  Imve  the  deposits  been  commercially  utilized. 

No  maipiesia  has  thus  far  been  made  from  the  domestic  material, 
though  it  is  about  to  be  produced  in  California.  The  two  factories 
makm^  light  magnesia  in  Milwaukee,  Wis.,  use  for  the  purpose  a 
dolomite  carrying  43^  to  44  per  cent  of  magnesia.  They  obtain  the 
dolomite  laid  down  for  about  ^  per  ton,  while  impc^ted  magnesia 
costs  at  that  point  $9  to  $10  per  ton,  hence  magnedte  is  not  yet  used 
for  this  purpose. 

Experience  in  California  shows  that  where  the  home  market  is  so 
limited  and'ihe  prices  realized  are  so  low,  the  magnesite  properties 
nearest  the  railroads  have  a  distinct  advantage  over  those  distant 

from  them.  Long  hauls  by  team  add  so  materially  to  cost  that 
deposits  rpquirintr  hauling  are  now  all  idle.  Of  some  half  a  hundred 
known  deposits  of  magnesite  in  California,  on\y^  a  few  are  now  being 
mined,  though  any  marked  advance  in  price  or  in  demand  would  lead 
to  the  starting  up  of  several  more  of  the  quairiee. 
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By  Douglas  B.  Steerett. 


DTTBOD  C7CT10K. 

The  name  mica  is  given  to  a  group  of  minerals  which  have  certain 
physical  propeities  in  oonunon.  Frominent  among  these  are  ready 
cleavage,  whereby  the  minerals  can  he  split  into  extremely  thin 
sheets,  and  the  flexibility  and  elasticity  of  these  sheets  and  their  com- 
parative softness,  which  is  combined  with  a  certain  tougluit  ss. 
These  properties,  aU>ng  with  the  others,  such  as^  the  occurrence  of 

Slates  or  Blocks  producing  sheets  several  square  inches  in  cross  sec- 
[on,  li^t  color,  transparency,  nonconduotivity  of  (lectricity,  and 
resistance  to  heat,  render  certain  Tarieties  of  mica  of  great  value  in 
the  industrial  world. 

The  two  varieties  largely  used  are  muscovite,  <>r  j>()tash  nuca,  and 
phlogopite,  or  magnesia  mica.  Other  varieties,  for  which  there  are 
umitod  uses  or  no  use  at  all  in  their  nattnral  state  are  biotite,  a  black 
or  dark^brown  iron-magnesia  mica;  lepidolite,  or  lithia  mica,  used 

{>rincipally  as  a  source  of  lithia  or  as  an  ornamental  stone;  roscne- 
ito,  or  vanadium  mica,  used  as  a  source  of  vanadium;  paraxon  it  e, 
or  so<ia  mica;  ziimwaldite,  or  iron-lithia  mica.  Muscovite,  plilogo- 
pite,  and  biotite  are  practically  the  only  varieties  which  occur  in 
quantity  and  in  sheets  of  sufficient  size  to  be  of  comnuTcial  value, 
tnough  biotite  is  rarely  if  rvrr  industrially  applied.  Muscovite  is 
sljrrhtly  hanirf  and  more  brittle  than  phlogopite,  though  generally 
hgliter  in  color.  Mu&<  (»vitc  may  be  white,  gray,  yellow  inclining  to 
aml>er,  browni,  red,  or  green  in  color.  Brown  and  red  muscovite, 
when  of  the  proper  shades,  are  often  call  "rum"  end  "niby"  mica. 
Phlogopite  may  be  silvery  gray,  yellow,  brown,  or  black,  and  some 
varietios  pro>ent  n  coppeiy  appearance.  The  trade  name  of  phlogo- 
pite is  "amber"  mica. 

OCCUBRICNCE  BT  STATES. 

The  muscovite  jnica  of  comni(>rce  is  obtained  only  from  j>egniatite 
in  re^ous  of  crystalline  metamorpbic  or  igneous  rocks.  Fegmatite 
is  a  very  coarse-textured  r«>ck  whose  composition  is  closely  allied  to 
that  of  granite,  into  which  it  sometimes  grades.  The  minerals  com- 
posing pe^atite  are  fe]«ls])ar  and  quartz  in  vanning  propcMrtions, 
with  (»r  without  mica  and  other  accessory  minerals.  Tne  minerals 
of  pe;,'inatit«'  are  ctyst allized  out  in  lari^e  masses,  some  sjx'ciniens 
showijig  a  typical  coarse  granitic  texture,  or  in  veinlike  bands  or 

iiTegular  segregations.  Some  individual  ciystals  of  feldiqpar  measure 
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several  yards  in  length,  and  mica  also  occurs  in  crystals  seyersl  feet 
in  djmfflifflons.  Of  the  numerous  accessory  minerals  found  in  peg- 
matite— some  very  rare — certain  ones  aie  of  value.  These  are  the 
rare-earth  minerals,  or  various  gem  minerals,  as  tourmaline,  beryl, 

spofhiniene,  £jamet.  etc.  It  is  not  unusual  to  obtain  some  of  these 
minerals  with  the  liuoa.  Thus,  in  North  Carolina,  gem  aquaiuarine, 
blue  beryl,  and  spedmen  material  have  been  found  in  the  mica 
nines.   In  South  Dakota  the  same  pegmatite  has  yielded  micai 

Cftspifrrite,  and  columbite. 

Pet^inatites  valuable  for  their  mica  contents  are  generally  found 
in  metamorpliic  gneisses  and  schists,  in  which  they  occupy  various 
positions.  In  some  occurrences  the  peo^niatites  follow  the  bedding 
planes  of  the  countij  rock  for  considerable  distances;  in  others  they 
cut  tlie  strike  of  the  mclosing  rock  through  p&Tt  or  all  of  their  extent. 
Many  penniiatit.e  masses  are  very  irrefl^ular  in  slinpc  tjnd  continuity, 
and  aome  exliibit  the  same  structures  as  the  country  rock.  Peg- 
matite that  is  commercially  valuable  fur  mica  commonly  occurs  m 
overlaj)ping  lenticulap-shaped  bodies  and  sheets  of  more  persistent 
extent.  The  deposits  range  from  a  fraction  of  an  inch  up  to  manj 
yards  in  thickness,  nnd  the  lengtl^  of  the  lens-shaped  masses  mny  be 
from  two  or  three  tunes  to  more  than  twenty  times  their  tluckiiess. 
The  minimum  thickness  of  a  pegmatite  body  which  can  be  profitably 
worked  for  mica  might  be  arbitrarily  placed  at  from  1  to  2  feet  for 
rich  and  regular  veins. 

Tlu»  n)ica  crystals  occupy  various  positions  in  pegmatite  masses, 
and  no  positive  rule  can  ho  made  for  tindin^  them.  Wlierc  the  ]>e^- 
matite  htis  a  typical  granite  texture,  the  mica  may  be  found  evenly 
distributed  through  it.  Often  the  larger  crystals  will  be  found  either 
in  clustera  at  intervals  through  the  "vein,"  in  places  partly  con- 
nected by  streaks  of  siaaU  crystals,  or  along  one  or  both  walls  of  the 
pegmatite.  Where  there  is  a  auartz  streak  within  the  pegmatite, 
the  mica  occurs  on  eitlier  or  botn  sides  of  it,  l)eing  partly  embeddea 
in  the  quartz  or  occupyhig  any  of  the  positions  noted  above  in  Liie 
remaining  portion  of  the  pegmatite. 

Commercially  valuable  deposits  of  phlogopite  are  not  known  to 
occur  in  the  I  niled  States.  Deposits  carrvmji  commercial  sizes  of 
muscovite  mica  have  been  found  in  the  fullowiuji:  States  of  the  United 
States;  Alabama,  Arizona,  California,  Colorado,  Connecticut,  Geor- 
gia, Idaho,  Maine,  Maryland,  Nevada,  New  Hainiiehire,  New  Jerse^i 
New  Mexico,^  North  Carolina,  South  Carolina,  i^outh  Dakota,  Vir* 
ginia,  Wyoming,  and  a  few  other  States.  Brief  notes  on  the  occur- 
rence of  mica  in  several  of  these  States  are  j^iven  below. 

Aldfniina. — The  mica  deposits  of  the  nurlhem  part  of  liandolph 
County,  in  northeastern  ^Uahama.  are  briefly  described  by  W.  V. 
Prouty.^  They  occur  in  a  belt  of  Archean  schists  in  the  Ticinity  and 
to  the  south  of  Micaville.  The  deposits  consist  of  pegmatite  which 
in  some  places  Is  composed  lar«rely  of  orthoclase  feldspar  and  in  others 
chiefly  of  quartz.  Those  pc;^^niatites  which  contain  laige  amounts 
of  quartz  appear  to  be  the  richer  in  mica.  The  latter  mineral  more 
often  occurs  embedded  in  the  quartz  than  in  the  feldspar,  though 
arge  crystals  are  generally  found  along  the  wall  rock  or  between 
masses  of  feldspar  and  quartz.  The  nunerals  most  commonly  a.ss(v 
ciatcd  \\  \\\\  the  mica,  besides  feldspar  and  kaolin,  are  tourmaline  and 
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cyanite.  The  po^atite  masses  lio  principally  in  the  beddinp:  planes 
or  schistosity  of  the  mica  schist,  which  is  often  highly  gametireroua 
near  the  contact.  Locally  the  pegmatites  occur  in  lenticular  masses, 
though  the  leads  can  be  traced  long  distances. 

T&  mica  deposits  of  Alabama  niaye  been  opened  at  a  number  of 
places  in  times  past,  though  they  have  only  been  worked  in  a  limited 
way.  In  view  of  the  largo  number  of  deposits  in  which  high-grade 
mica  has  been  found.  Mr.  Prouty  expects  to  see  a  large  production 
from  Alabama  wiiiuu  the  next  decade. 

OaHfymia. — Mica  has  been  mined  in  Ventura  Count7,<*  Cal.,  58 
niiles  nrom  Bakersfield,  at  the  Mount  Alamo  mine.  The  occurrence 
is  in  p^natite  which  has  a  mica-schist  hanging  wall  and  a  granite 
foot  wail.  The  mining  is  reported  as  having  been  carried  to  a  depth 
of  200  feet,  though  the  pegmatite  formation  is  somewhat  broken  and 
faulted.  Clear  sneet  mica  up  to  4  by  10  inches  in  mib  was  obtained, 
but  the  greater  part  of  the  product  was  shipped  as  scrap  to  the  com- 
pany's factory  at  West  Berkeley. 

^orth  (\irolina. — For  a  number  of  years  North  Cnrob'na  luis  led  in 
the  production  of  mica  in  the  United  States.  Mines  have  been  worked 
in  oyer  twenty  counties  in  the  western  part  of  the  State.  The  prin- 
cipal production  has  come  from  the  counties  northwest  of  the  Blue 
Ridge  Mountains,  and  among  them  the  following  have  been  important 
producers:  Mitchell,  Yancey,  Macon,  Jackson.  Haywood,  and  Ashe. 
During  HM)7  tliere  was  a  considerable  production  from  Cleveland  and 
the  aiijoining  counties,  and  from  Stokes  County,  all  in  the  Piedmont 
plateau  region  to  the  southeast  of  the  Blue  Rids^.  Very  large  blocks 
of  mica  have  been  found  in  the  mines  of  some  oi  these  counties.  Dur- 
ing 1907  a  crystal  of  mica  was  found  in  the  mine  of  the  Franklin 
Kaolin  and  Mica  (  \)nii):uiy,  at  Tot  la  Brido^e,  Macon  County,  that 
was  29  inches  wide,  ^iO  uiches  ioiui;,  and  about  4  feet  thick.  This 
crystal  was  not  solid,  however,  ana  the  perfect  sheets  obtained  from 
it  were  considerably  smaller  than  its  area. 

As  a  rule,  the  methods  of  mining  mica  in  North  Carolina  are  simple. 
A  dep<)sit  is  opened  by  crosscuts  or  trenches  alonfi^  the  outcrop,  and 
the  mica  is  folltjwed,  wherever  it  may  lead,  by  inclines,  shafts,  drifts, 
and  stopes.  Since  the  occurrence  oi  mica  in  pegmatite  is  often  ver^ 
irregular,  the  workings  are  apt  to  be  very  unsystematic.  It  is 
unusual,  and  as  a  rule  inadvisable,  to  open  a  mica  mine  in  North 
Carolina  by  a  ^haft  or  adit  calculated  to  cut  the  **vein"  at  a  certain 

f)oint,  unless  a  careful  test  has  tirst  proven  the  continuity  and  regu- 
aritv  of  the  pegmatite;  for  the  latter  may  have  pinched  out,  changed 
its  (hp  or  strike,  or  been  folded  back  on  itself,  so  that  the  develop- 
ment work  may  fail  to  reach  it;  or  the  "vein"  may  be  found  barren 
of  mica  when  hnally  cut. 

Mica  is  found  in  several  types  of  pegmatite''  m  North  Carolina. 
Some  of  these  appear  to  be  regular  dikes  with  a  very  coarse  granitic 
tez^ture,  while  others  axe  doubtless  veins.  In  the  latter  type  there 
is  generally  a  decided  banding  of  the  two  prominent  mmerals  of 
p^matite;  that  is,  the  feldspar  and  the  quartz.  These  minerals 
occur  in  separate  sheet-like  mnss<vs  in  the  pegmatite,  Iving  parallel 
with  its  walls,  while  the  mica  is  generally  found  in  the  feldspar  next 
to  the  quartz  or  walls. 

•  Min.  And  Sd.  Pibm.  Februair  4. 1«NL 

•Stsmtt.  Douflu  B.  illea  daftorito  of  VMtom  North  CwoUda:  BnU.  U.  a  Q«oL  Snmy  No.  SIC, 
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South  Dakota. — Good  mica  deposits  are  knom  to  occur  in  the 

Black  Hills  in  Ciister  and  Pennington  count S.  Dak.  The  peg- 
matites of  this  recoil  have  attracted  considerable  attention  because 
of  their  large  size  and  their  associated  minerals.  The  Etta  mica  and 
tin  mine  has  probably  been  the  most  noted  for  the  latter  reason,  for 
besides  contaming  those  two  minerals,  spodumene  crystals  more 
than  30  feet  Ions  occur  through  the  pegmatite,  while  beryl,  colum- 
bite,  and  tourmaline  also  occnr  in  tti asses  of  unusual  piz^^.  Another 
mineral  of  interest  found  in  flu  peginatitos  of  several  other  mines  in 
the  iilm  k  iiiiis,  as  well  as  the  iiitta,  is  wolframite.  The  sheet  mica 
in  this  remon  is  said  to  be  of  good  color  and  quaUty,  though  there  is 
a  rather  large  proportion  of  '  ruled"  and  "wedge"  shaped  crystals." 
Occasionally  the  mica  content  of  the  pegmatites  in  the  BlacK  Hills 
amounts  to  8  or  10  per  cent,  though  it  is  generally  much  less. 

Virginia. — In  a  report  on  the  mineral  resources  of  Virginia,  pre- 
pared for  the  Jamestown  Exposition  in  1907,  Dr.  T.  L.  Watson  gives 
the  foUowixig  localities  and  c  ounties  in  which  mica  has  been  mmed: 
Near  Amelia  and  Jetersville,  Amelia  County;  near  New  London, 
Bedford  County;  near  Goochland,  Goochland  County;  south  of 
Chatham,  Pitts^ivania  County;  in  Amhei^t  County;  at  Kidgeway, 
Henry  County;  near  Hewlett,  Hanover  County.  Indications  of 
mica  occur  also  in  Powhatan,  Cumberland,  Caroline,  Buckingham, 
Spottsylvania,  and  Franklin  coun^es. 

The  Jefferson  mine  nenr  Amelia,  opened  in  1873,  was  the  first 
mine  worked  for  mica  in  Viro:inia,  and  w^as  soon  followed  by  the 
Rutherford  mine,  also  near  Amelia,  and  the  Schlegal  mine  near 
JeterBville.  The  only  mica  mines  in  Amelia  County  re^larly  worked 
during  recent  years  have  been  the  Pinchback  and  the  Schlegal.  The 
Pinch oack  mine  has  been  worked  by  over  half  a  dozen  openin^:?!,  in 
the  last  of  which,  made  in  1906,  the  pegmatite  is  shown  In  he  40  feet 
thick.  Tile  feldspar  toward  the  walls  is  entirely  kuolmized  to  a 
depth  of  28  feet,  and  all  of  it,  though  only  partially  kaolinized,  is 
shipped  to  pottery  works  when  the  mine  is  in  operation.  The 
Schlegal  mine  was  worked  by  a  large  open  cut  and  a  shaft  100  feet 
deep,  with  some  drifting;!:.  The  last  work  was  done  about  six  years 
ago  and,  hesides  mica,  furnished  feldspar  for  pottery  works.  This 
feldspar  wti«  ground  in  a  mill  at  the  mine  before  shipping.  The  peg- 
matite formation  is  nearly  30  feet  thick  and  cuts  irregularly  across 
the  strike  of  the  coimtrv  i^neiss. 

Much  of  th(^  rock  of  the  Amelia  mica  reckon  is  covered'  \nth  a 
mantle  of  rcsi(hial  soil.  The  mica  occurs  in  pejzmatites  cutting  a 
country  rock  of  tliiiily  foliated,  dark  biotite  gneiss,  wliich  in  some 
places  nas  an  *'au;j:<  u"  texture.  The  proportion  of  feldspars,  quartz, 
and  mica  in  the  pegmatite  is  quite  variable.  The  varieties  of  feld- 
spar foimd  are  ortlioclase,  nucrocline,  and  albite.  A  nmnber  of 
accessory  vnvo  minerals  have  been  found  in  the  Amelia  County  peg- 
matites, among  which  are  microlite,  columbite,  helvite,  monazite. 


The  size  and  quality  of  the  sheets  of  mica  that  have  been  found  are 
reported  satisfactory,  patterns  of  12  by  14  inches  having  been  cut. 

«Holm<^s,  J.  A.  MUru  UcLHKsitH  in  the  riiiti<U  SUvtc»:  Mineral  Resources  for  LSSii.  TwtuiUetb  Ami. 
Rept.  U.  a.  Q90L  Stinmy,  pi.  6  (cont'd),  p.  705. 
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Wyoming. — ^According  to  Sydney  H.  Ball,*  mica  deposits  were 
located  in  the  ITartrille  uplift  region  in  Wyoming;  as  early  as  ISSl, 
near  the  Haystack  Hills.  Though  prospecting  and  assessment  worlc 
have  been  carried  on  to  the  present  time,  there  have  been  practically 
no  shipments  to  the  markets.  The  principal  difficulties)  to  mica 
mining  in  thin  region  are  the  high  freight  rates  to  the  markets,  in- 
cluding a  haul  costing  $1.25  per  ton  to  the  raUioad.  The  same 
diffienlties  prohibit  the  shipment  of  feldspar. 

The  mica  occurs  in  pef^matite  cutting  a  .«?ehistose  country  rock. 
The  pegmatite  is  composed  of  orthoclase,  microcline,  and  albite  feld- 
spar, and  quartz,  muacoyite,  black  tourmaline,  beryl,  brown  garnet, 
and  biotite,  all  coarsely  crystallized.  The  distribution  of  the  min- 
erals is  somewlijit  even  thrunirh  tlie  pep^atite,  tlinni.''}!  locally  the 
mica  occurs  in  buuclics.  The  pegmatites,  earryinfx  large  sheets  of 
mica,  range  in  width  from  5  to  IS  feet,  and  are  quite  irregular  along 
the  strike  and  dip. 

TTSES. 

Mica  has  a  wide  industrial  application.  In  the  form  of  sheet  mica 
it  IB  extensively  used  in  electncal  apparatus  instead  of  glass,  and 
small  quantities  are  used  for  decorative  effects.  Large  quantities  of 
CTound  mica  are  used  for  decorative  purposes,  the  msnufacture  of  * 

hibricants,  and  in  elcrfrical  insulation. 

For  iikiuiatin*^  purposes  iu  electrical  apparatus  there  is  nothin|| 
superior  to  mica.  Its  perfect  cleavage,  flexibility,  elasticity,  infusi- 
biuty,  toughness,  and  softness,  combined  with  its  mgh  nonconductiy- 
itr  to  el^tiicity,  render  the  sheets  especiallj  serviceable  for  a  variety 
of  purposes,  as  for  insulation  between  the  copper  segments  of  the 
commutators  for  direct -current  dynamos  and  motors,  in  armature 
frames,  in  transformers,  induction  coils,  lightning  arresters,  switch 
boxes,  fuse  blocks,  incandescent-lamp  sockets,  arc  lamps,  etc.  For 
insulation  between  conunutator  segments  the  phlogopite  mica  is 
superinr  to  muscovite,  since  it  is  of  the  proper  hardness  to  wear  dowTi 
evenly  with  the  copper,  while  the  harder  nitiscovite  does  not  wea 
down  so  rapidly  and  leaves  a  little  ridirc  above  the  copper  bare, 
thereby  enclan^ering  the  machine  by  sparking.  Both  varieties  oi 
mica  are  satisftu^tory  for  building  into  mica  board  or  "micanite," 
as  it  is  called.  This  material  i.s  prepared  by  splitting  the  mica  into 
thin  sheets,  systematically  pla(  iii'j-  them  togetner  with  shellac,  and 
then  sid)je<  tin«:i;  the  whole  to  })re^surt^  In  tnis  way  larfje  composite 
sheets  are  iiia*le,  which  are  an  suitable,  in  most  cases,  as  single  sheets 
of  mica  for  insulating  purposes.  "Micanito"  can  be  bent,  rolled 
into  tubes,  or  cut,  andot  course  can  be  obtained  in  very  large  slieets. 
Small  si2ies  of  sheet  mica  can  be  punched  to  the  proper  size  and  siiape 
for  man  v  purposes,  as  in  washers  for  lamp  sockets,  said  to  &U!ch.  uses 
large  quaniilies  are  a^pUed. 

The  first  use  of  mica  was  probably  in  the  windows  of  dwellings 
and  as  fronts  and  chimneys  for  lanterns.  Later  large  sheets  of  mica 
were  used  in  the  fronts  of  stoves  and  in  stove  doors  and  in  the  lights 
of  warships,  \vh<>ro  rrlnss  would  not  stand  the  jar  of  hcnvv  guns.  The 
principal  us(  ni  mica  instead  of  glass  at  present  are  in  stove  ]i(,'hts, 
mcanaescent  f^as-lainp  chimneys,  and  miners'  lamp.s.    In  the  early 

•  MiQftintfaeBartTlUBtqiUK,  Wromiug;  BuU.  U.  8.  OfloLSurrqr  lio.aU^190l7,ii».«S-42B. 


Digitized  by  Google 


746 


HUTBBAL  RBSOUBOES, 


days  large  sheets  were  commonly  employed  in  tiie  maiiufnctiiit'  (  f 
8toYe8,-TOiIe  at  praaent  (he  same  result  is  obtained  hy  em  ploy 
Mfveru  smaller  sheete.  The  manufacture  of  gas  and  oil  stoves  cre- 
ates ft  floTTifind  for  considerable  sheet  mica.  A  limitrd  use  of  small 
sheet  mica  is  made  in  phonocraph  diaphragms,  stonet  itlrrs'  specta- 
cles, etc.,  while  sheets  of  various  sii&es  are  used  in  the  manufacture  of 
small  laney  boxes  and  other  novelties. 

The  presence  of  imperfections  in  sheet  mica,  such  as  poor  cleavage 
or  inclusions  of  foreign  material,  depreciates  its  value.  Specked  or 
stained  mica  is  not  satisfactory  for  use  in  stoves  or  lamp  chinmeys- 
The  use  of  black-specked  mica  in  electrical  machinery,  where  the 
specks  are  due  to  magnetite  between  the  laminse,  is  limited  to 
machinery  using  currents  of  low  voltage,  since  high  potential  cur- 
rents migrit  breML  down  the  insulation  tnrough  the  ma^etite  specks. 

(>f  the  larjre  quantities  of  scrap  mica  <:n*«^nnd  each  year,  much  is 
used  for  decomtix  p  purposes  in  brocade  }>aiuts  of  silver,  gold,  and 
bronze  colors  for  wall  papers,  etc.  Li  the  manufacture  of  lubricants 
ground  mica  has  been  found  especially  suitable,  and  large  quantities 
are  used  in  the  heavier  varieties  for  car-axle  lubrication,  etc.  Ground 
mica  mixed  with  shellac  has  been  found  serviceable  in  making 
molded  forms  for  electrical  insulation,  such  a,s  handles,  wire  insulators, 
*  etc.  This  form  is  called  '^molded  mica,''  and  is  capable  of  a  large 
▼arietj  of  uses. 

PRODUCTION  BY  8TATES. 

The  total  value  of  the  production  of  mica  in  the  United  States 
in  1907  nmonntod  to  $.3!)2,111.  This  production  came  from  11 
States — >iorth  (  arolina,  South  Dakota,  Alabama,  South  Carolina, 
Colorado,  New  Hampshire,  Idaho,  Georgia,  Virginia,  New  Mexico, 
and  Maine — here  named  in  order  of  the  value  or  their  output.  Or 
these  States,  Alabama,  South  Carolina,  Georgia,  and  Maine  reported 
no  production  in  1906,  while  Connecticut  is  credited  with  no  pn^ 
duction  in  1907  as  ap-ninst  a  small  one  in  1006. 

The  production  of  sheet  mica  aiuounted  to  1,060,182  pounds, 
valued  at  $349,311,  a  decrease  in  quantity  of  412,918  pounds  and 
an  increase  in  vahie  of  182 ,063 ,  as  compareclwith  1906.  The  decrease 
in  quantity  and  the  increase  in  value  are  due  to  the  fact  that,  as 
reported  to  the  Survey,  in  1907  a  lai^ger  proportion  of  the  mica  was 
manufactured  than  in  1900 

The  production  of  scrap  mica  amounted  to  3,025  short  tons, 
valued  at  $42,800,  an  increase  of  1,526  tons  in  quantity  and  of  $20,058 
in  value  over  1906.  The  price  per  ton  was  $14.15  as  compared  with 
$16.27  in  1906. 

It  is  difficult  to  separato  the  lijjures  of  prothiction  for  sheet  niira 
from  those  for  scrap  mica,  since  the  material  used  for  sheet  by  one 
producer  might  be  ^ound  as  scrap  by  another.  Thus  sheets  of 
only  an  inch  and  a  half  in  diameter  may  be  used  for  punching  out 
washers  by  one  manufacturer,  while  sheets  up  to  2  or  3  inches 
in  diameter  may  be  jn*"iiTid  along  with  waste  mica  by  another. 
After  the  larger  sheet  mica  has  been  removed  from  a  stock  of  rough 
mica  the  remainder  is  sometiuies  sold  as  scrap.  All  of  the  latter 
is  not  necessarily  ground,  however,  as  the  purchaser  may  use  a  con- 
siderable quantity  to  manufacture  small  sheet  and  pun(3i  mica.  In 
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aueh  OMoo  the  Talue  is  oonsidsrably  moro  than  that  reported  for 

scrap. 

Tne  mica  industry  in  the  I'nitof)  States  was  in  an  ospecialh''  flourish- 
ing condition  during  the  first  part  of  1907  in  nmn^^  of  the  producmg 
areas.  Durioff  the  latter  part  of  the  jwr  actiyitj  m  mica  production 
was  hut  shghUy  decrea^Ba  by  the  panic.  To  judge  from  conditions 
during;  the  first  part  of  1908/it  is  d<[>uhtful  whether  the  effects  of  the 
panic  will  cause  a  very  great  falling;  off  in  output. 

North  Carolina. — North  Carolina  is  credited  witli  a  production  of 
$225,206  worth  of  mica,  as  follows:  645,221  pounds  of  sheet,  valued 
at  $209,956,  and  1,371  short  tons  of  scrap,  valued  at  $15,250. 
This  production  came  from  the  following  counties^  named  in  the 
oTi^fv  of  the  value  of  their  output:  Mitc  hell,  Yancey,  Slacon,  Jackson, 
lliivwood,  Transvlvania,  Ashe,  Lincoln,  and  AVatau^a.  Over  one- 
iiaii  of  iha  proJuctiou  came  from  Mitchell  and  \anccv  counties 
and  orer  one-third  from  Macon,  Jackson,  and  Haywood  counties. 
An  interesting  feature  of  the  mica  industry  in  North  Carolina  is  the 
increasing:  nuantity  of  mica  that  is  nianufacturod  In'fore  heing  shipped 
to  the  markets.  This  is  true  not  only  of  sheet  niicj),  ])at  of  scrap 
mica  also.  Fart  of  the  scrap,  however,  is  shipped  out  of  the  State 
for  gruiding,  much  of  it  going  to  Richmond,  Va.,  for  this  purpose. 

South  Dakota. — There  was  a  large  increase  in  the  production  of 
mica  in  South  Dakota  in  1907,  the  value  of  which  amounted  to  nearly 
one-third  of  the  total  for  the  Ignited  Stittc^.  Tins  ifurease  is  due 
principally  to  the  extensive  operations  I  tlie  \Vestni<;hou6ie  Electric 
and  Manufacturing  Company  near  Cu.>u  i .  This  company^  through 
its  aeent,  Mr.  W.  J.  Longmore,  installed  a  complete  electncal  plant 
for  the  operation  of  its  four  mica  mines.  Some  of  the  mica  is  manu- 
factured at  Custer,  S.  Dak.,  and  the  remain»]*>r  at  Denver,  Colo.,  in  a 
plant  operated  under  the  name  of  the  Laurentide  Mica  Company 
(Limited). 

Alabama, — The  appearance  of  Alabama  in  thjurd  place  in  the  list  of 
States  producing  mica  in  1907  is  due  to  the  operations  of  the  €lreat 

Son  them  ^fica  Company,  of  Cleveland,  Ohio.  Thi.s  company  com- 
infMiccd  operations  near  TlffUn,  in  Randolph  County,  ahout  the  1st 
ol  July,  1907.  A  plant  has  been  erected  for  the  manufacture  of  both 
sheet  and  scrap  mica,  for  which  latter  a  grinding  mill  was  erected  and 
started  in  January,  I'll  IS. 

South  Carolina. — The  production  of  mica  in  South  Carohna  came 
froTU  Greenville  County,  where  three  mines  wen»  worked  during  part 
of  1907.  Two  of  these,  one  at  Keedy  River  and  the  other  near 
Green\'ille,  were  operated  by  Mr.  C.  II.  Wolford,  who  reports  other 
good  prospects  in  the  region.  According  to  Earle  Sloan there  are 
a  number  of  localities  in  which  mica  has  been  found  in  South  CaroEna. 

These  ar»'  l-x  ated  in  Oetniee,  Anderson,  Pickens,  Abbeville,  Green- 
ville, and  Spartanburg  counties.  Feldspar,  suitable  for  pottery 
works,  occurs  >\'ith  the  mica  in  some  of  the  deposits. 

Chkirado. — Though  the  production  of  mica  m  Colorado  was  soine* 
what  less  in  1907  man  in  1906,  there  was  still  considerable  activity 
in  the  mica  industry  in  that  State.    The  Canyon  City  Mica  Mills  Corn 
pany,  mentioned  In  this  re])ort  for  1906,  comi)h't*'d  its  phmt  for 
manufacturing  sheet  and  scrap  nuca  and  commenced  tlie  preparation 

A  ( at  tilogue  €f  ths  mtawnl  looilitiM  ol  South  CmoUda:  Bnll.  2,  Sontb  CanUa*  Q«oI.Biirv8gr»lMi^ 
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of  mica  for  tlie  market.  During  1907  rough  mica  for  mamifacture 
was  bought  by  tliis  company,  though  it  also  expects  to  operate  mines 
of  its  own. 

Nm  HampMre, — The  production  of  mica  in  New  Hampshire  was 

less  in  1907  than  in  1906,  both  in  quantity  and  in  value.  The  output 
came  from  Grafton  and  Clioshire  counties.  Tho  principal  prodiirpr 
in  this  Statf  was  the  (icncral  Electric  Company,  operating  mines  m 
Alexandria  and  Grotou,  with  a  i'actory  at  Bristol. 

Idaho* — The  value  of  the  production  of  mica  in  Idaho  reported  in 
1907  was  greater  than  In  1906.  The  principal  producer  was  the 
Spokane  Mica  Company,  ^vhich  operated  in  Latah  County.  This 
company  reports  that  a  railroad  has  been  built  into  the  mica  field  of 
Latah  Coimty,  rendering  a  number  of  good  mica  deposits  accessible 
without  the  26-miIe  wagon  haul  fonneny  neoessaiy. 

Georgia. — The  production  of  mica  in  Georgia  came  from  Tjumpkiu 
and  Union  counties,  where  the  Fitoer  Mica  Company ,  of  Two  Kun, 
operated  a  part  of  the  year. 

Virginia. — The  procmction  of  mica  in  Virginia  was  considerably 
less  in  1907  than  in  1 906.  It  came  from  Martinsville,  in  Henry  County ; 
Hewlett,  in  Hanover  County ;  and  Amelia,  in  Amelia  County.  No  pro- 
duction was  reported  from  Bedford  County  in  1907,  though  there  was 
a  coo(!  production  in  1006.  The  production  of  mica  in  Virj^inin  (hir- 
ing lVH)iS  should  show  a  large  increase,  as  new  companies  have  formed 
to  operate  during  that  year,  and  some  of  the  companies  producing  in 
1007  perfected  thdr  equipment  only  at  the  end  or  the  year  or  in  the 
early  part  of  1908.  Among  the  new  companies  are  the  Corson  Micm 
Company  and  the  Pittsburg  Mica  Company,  to  work  mines  in  Amelia 
and  Henry  counties,  respectivelv.  The  latt4c>r  company  has  erected 
a  plant  for  the  manufacture  of  stove  anti  electric  slieet  mica  and  a 
mill  for  grinding  scrap  mica  at  Ilidgeway.  According  to  T.  L. 
Watson,<*  the  working?  consist  of  an  open  cut  about  100  fMt  long  and 
40  feet  deep,  with  much  crosscut  work,  on  a  pegmatite  8  feet  wide. 
Amonff  those  companies  producing  at  the  end  of  1907  were  the  Han- 
over Mica  Company,  at  ilewlptt,  in  Hanover  County,  and  the  Henry 
Mica  Corporation,  of  Columbus,  Ohio,  with  mines  at  Martinsville. 
Henry  County,  where  the  latter  company  will  install  a  grinding  mill 
during  the  present  year. 

Neir  ^f(x^eo  and  Maine. — Tlie  production  of  mica  from  New  Mex- 
ico and  Maine  was  very  small  and  was  reported  as  scrap.  The  pro- 
duction in  New  Mexico  came  from  Ojo  Caliente,  in  Taos  County,  and 
that  in  Maine  from  the  toumiaUue  mine  at  Mount  Mica,  Oxford 
County. 

a  Mineral  Ueaouroes  ot  VligiolA,  Virgiaia  Jameatowa  ExposlUoa  Committee,  1907  pp.  378-286. 
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The  production  of  mica  in  the  United  States  since  1880  has  been  as 
follows : 

Production  qf  mica  in  the  United  Statu,  1880-1907, 
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The  imports  of  unmanufactured  and  trimiiKMl  sheet  mica  into  the 
United  ^States  during  1907,  as  reported  by  the  Bureau  of  Statistics 
of  the  Department  of  Commerce  and  Labor,  were  less  than  in  1006  by 
728,048  pounds  in  quantity  and  f  1 17,349  in  vahie.  With  the  excep- 
tion of  1906,  the  imports  were  larger  in  1907  than  in  any  other  year 
recorded.  The  auantity  and  yalue  of  mica  imported  into  tiie  United 
States  annuaUj  nom  1903  to  1907»  inclusive,  are  shown  in  the  fol- 
lowing table: 

JfiM  imp<trted  and  entered  for  conoumptum  in  the  United  Skdee^  1903-1907,  in  pounit. 


Yaw. 


UninmnfTtttred. 


Qpeatttr,  ValoB. 


I'M'.   l,r.:,,37.=)  $288,783 

KXM   I,0is5,343  '  241,051 

VM>.\   1,506,  .•»£.'  352,475 

1900   2,9M,719  983,961 

3,226,400  8«8,0aS 


Cut  or  trimmed. 
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51,281 
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1,423,055 
1,147,32^ 
1,504,570 
3.006,738 

8317,960 

2*n,714 
¥U.  7,i6 
1,042,1)08 

A  small  quantity  of  mica  is  exported  each  year,  for  which  figures 
have  not  been  obtained  for  calendar  years. 


bigiiized  by  Google 


750 


MINEUAL  JI£SOUSC£B. 


PRICES. 

The  avera^!;o  price  of  shoot  niioa  for  the  United  States  during  1907, 
as  deduced  from  the  total  production,  was  33  conts  por  ])ound,  as 
compared  with  17.7  cents  in  1906.  The  average  prices  per  pound  of 
sheet  mica  as  reported  in  the  production  from  aeyeral  States  were  as 
follows:  Idaho,  $1.50;  Alabama,  72  cents ;  South  Dakota,  33.4  cents; 
North  Carolina,  32.5  cents;  South  CaroUna,  30  cents;  New  Hamp- 
shire, 20.6  cents;  Virginia,  17.7  conts:  Colnrfido.  9  conts.  With  the 
exception  of  Colorado,  tlio  avornnro  price  of  nIiccI  mica  in  all  of  these 
States  was  considerably  liiglier  in  1907  than  iii  190G,  and  the  figures 
bring  out  well  the  fact  that  a  much  larger  proportion  of  manufactured 
mica  was  included  in  these  reports. 

The  average  price  of  scrap  mica  dnring  1907,  as  obtained  from  the 
table  of  production,  was  $14.15  per  ton,  as  compared  with  $15.27  in 
1906.  The  average  price  paid  for  scrap  mica  iu  North  Carolina  during 
1907  was  $11.12  per  ton,  an  increase  of  55  cents  over  1906.  In  the 
remaining  States  the  average  price  was  $16.65  per  ton.  The  prices  of 
scrap  mica  reported  by  dealers  in  the  several  otates  are  so  variaV)le, 
deptMident  on  their  transportation  and  market  facilities  and  on  the 
grade  of  mica,  that  it  is  impossible  to  state  a  definite  price.  The 
price  paid  for  a  certain  lot  ot  mica  sold  as  scrap  is  sometimes  high, 
since  the  purchaser  may  obtain  much  small  she^t  mica  from  it  before 
grinding.  The  waste  from  manufactured  sheet  mica  also  is  more 
suitable  for  f^rinding  than  small,  rough,  refuse  mica  from  the  mine, 
since  it  is  cleiuier  and  contains  less  foreign  material,  as  dirt,  quartz, 
and  other  minerals. 

VOR£IOK  PRODUCmON. 
CANADA. 

The  exports  of  mica  from  Canada"  duruig  1907  are  given  as 
1,117,010  pounds,  valued  at  S42-M72.  This  is  a  decided  decrense  in 
quantitv  and  value  from  the  exports  of  1,826,000  pounds,  valued  at 
$581,919,  reported  for  1906. 

INDIA. 

The  exports  of  mica  from  India*  in  1906  amounted  to  54,193 
hundredweight,  valued  at  £258,782,  as  compared  with  25,837 hundred- 
weight, valued  at  £142,008,  in  1905.    The  weipl  ^  <f  exports  here 

fiven  for  1905  is  considerably  Ic-s  than  tliat  publisiied  in  this  i-epoH  in 
fineral  Resources  fnr  1906,  a  dilferenct^  due  to  an  error  in  tlie  fiLruies 
pubUshed  by  the  Geological  Sun'ey  of  India  for  1906.  The  jjiiuhic- 
tion  of  India  mica  came  from  the  provinces  of  Madras,  Bengal,  and 
Rajputana,  where  an  average  of  about  16,723  people  were  engaged  in 
the  mica  industiy. 

apnilaiinary  H«>i>ort  of  th*  lIlMml  Production  of  Canada  tor  11107:  Utam  Swtlon,  Geol.  Bamf 
Cmada.  1907. 
»  Rae.  Oeol.  Sumy  of  India,  T<d.  86,  pt.  2, 1907. 
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BCOPE  OF  STATISTICS. 

In  collecting  and  tabulating  the  dnta  given  in  the  following  ac- 
count of  the  mineral-water  tnide  of  the  United  States  during  11)07 
the  same  p^neral  plan  has  bei?n  followed  us  in  assembling  the  statis- 
tics for  11K>6.  In  particular,  there  has  been  no  change  in  the  manner 
of  compiling  the  totals  showing  the  condition  of  trade  by  States. 
The  teim  mineral  water  has  been  giv*  ii  the  meaning  defined  in  the 
report  for  1906,  and  the  valuation  of  table  and  mineral  waterf?  scp- 
aralrly  and  the  collection  of  details  regardin*^  springs  at  resorts,  fii'st 
uttenipietl  in  the  1905  report  by  Mr.  M,  L.  Fuller,  have  been  con- 
tinued. More  attention,  however,  has  been  paid  to  separating  from 
the  returns  made  by  producers  the  water  usra  in  making  carbonated 
beverages,  and  some  figures  indicating  the  quantity  of  spriitii:  water 
thus  used  are  published  on  a  followin<r  papr.  The  mafrnitiidi-  nf  the 
so-called  soft-drink  bnsiness  and  the  endeavor  to  eliminate  from 
State  totals  tlie  waler  sohl  us  something  else  than  water  have  caused 
appa  rent  declines  in  the  mineral-water  output  of  some  States.  Atten- 
tion is  called  to  these  changes  in  the  discussion  of  the  year's  produc- 
tion, 

DEFINrriOX  OF  MENERAIi  "WATEB. 

As  ordinarily  used,  the  term  mineral  water  implies  water  chem- 
ically different  from  the  supplies  furnished  by  the  wells  and  springs 
of  a  particular  locality.  A  chemist  might  define  a  mineral  water  as 
one  having  a  large  percentasre  of  salts  in  solution,  and  a  physician 
might  define  it  as  one  pres^riUHl  in  the  treatment  of  some  disorder  of 
the  human  system.  In  tliis  report,  however,  tlie  liasis  of  classification 
is  commercial,  and  the  mineral  \yatcrs  meniiuned  include  those  that 
contain  a  larp  percentage  of  solids  in  solution  as  weU  as  those  that 
have  a  very  low  content  of  dissolved  salts.  In  compiling  the  totals 
of  production  by  States,  the  output  of  a  spring  that  is  odorless,  taste- 
less, nnd  is  not  credited  with  therapeutic  value  has  been  added  to 
the  returns  from  a  sprinf^  supplying  water  that  has  an  unpleasant 
taste  or  a  pronounced  physiologic  effect,  the  essential  thing  bein«^ 
that  the  water  was  an  article  of  commerce.  The  fact  that  a  spring 
owner  reported  that  the  water  he  sold  was  not  ^  mineral "  was  not 
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considered  oi  iiuportance.  Neither  was  source  taken  into  considera- 
tion, both  natural  springs  and  artesian  wells  being  classed  as  springs. 
On  the  other  hand,  water  distributed  by  public  supply  systems,  water 

used  for  bathing,  or  water  furnished  without  extra  charge  to  giiests 
at  iiotels  or  patients  at  sanitariums  has  been  excluded,  as  also  water 
used  in  making  sweetened  beverages.  Tn  short,  the  statistics  given 
in  this  report  refer  to  water  sold  as  water,  still  or  carbonated,  in 
bulk  or  in  bottles. 

MBDIGIKAIi  AND  TABIiE  WATEBS. 

Th©  total  vainer  of  the  medicinal  and  table  waters  sold  in  this 
country  in  1^7  are  given  separately,  but  this  does  not  imply  that 
the  classification  is  a  rigorous  one  based  on  differences  in  chemical 
composition.   The  exact  physiologic  effects  of  many  spring  waters 

widely  recommended  in  the  treatment  of  various  disorders  is  a  mat- 
ter still  in  doubt.  Some  waters  low  in  mineral  conlont  contain  ele- 
ments that  act  powerfully  on  the  human  system,  and  other  waters 
much  more  highly  mineralized  cojUain  elements  that  are  relatively 
inert;  hence  the  therapeutic  value  of  a  water  need  not  depend  on  the  ' 
total  amount  of  mineral  matter  in  solution.  Moreover,  the  purest  of 
spring  waters  may  have  their  place  in  thp  treatment  of  disease  be- 
cause they  arc  li  Jit.  palataMe,  and  refreshing.  Hence  many  spring 
waters  are  sold  ior  both  medicinal  and  table  use,  as  the  statements 
of  producers  show. 

The  medicinal  waters  may  be  divided  into  three  classes — ^the  pur- 
gative waters,  some  of  which  are  widely  advertised,  the  less  strongly 
mineralized,  hut  even  more  advei  ti-f'd,  *'  lithia  waters,  and  the  sul- 
phureted  waters,  little  sold  in  bullies  but  drimk  in  large  quantities 
at  many  i-esorts.  The  strictly  table  waters  comprise  those  for  which 
no  other  value  is  claimed  than  that  the^  are  wholesome  and  pleasant. 
They  are  less  advertised  than  the  medicinal  waters,  but  as  thev  are 
used  for  factory,  office,  and  family  supply  and  are  largely  distributed 
in  carboys,  their  total  sales  reach  millions  of  gallons.  Between  the 
stri(  (ly  medicinal  and  the  strictly  table  waters  comes  the  output  of  a 
great  number  of  springs,  in  which  is  included  the  water  of  what  are 
probably  the  most  advertised  springs  and  wells  in  this  country.  This 
water  is  largely  sold  carbonated  in  bottles — quarts,  pints,  and  splits — 
for  bar  and  hotel  trade. 

CONDITIONS  AND  TENDENCIES  IN  THE  MINEILAL- WATER 

TRADX* 

Though  the  fact  is  not  brought  out  by  the  table  giving  the  produc- 
tion for  the  past  twenty-five  years,  owing  fo  changes  made  since  1904 
in  the  classification  of  mineral  waters,  yet  the  year  1907  was  undoubt- 
edly the  most  prosperous  one  in  the  history  of  the  trade.  Several 
causes  helped— the  industrial  |>rosperity  of  the  country  since  1898, 
the  immense  amount  of  advertising  done  by  various  producers,  the 
increased  efforts  made  to  attract  guests  to  hotels  at  springs  and  to 
sanitariums  where  hydrotherapy  is  part  of  the  cotirse  of  treatment, 
and.  most  important  of  all,  the  greater  interest  in  pure  drinking 
water. 
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The  financial  depression  that  unsettled  business  in  the  fall  of  1907 

evidently  c:\nw  too  lato  to  have  much  elTect  on  the  year's  trade,  but 
few  ^|)niip  owners  reporting  a  decrease  in  sak'S  on  account  of  it. 
Undoubtedly  the  following  period  of  falling  values  will  have  nn 
effect  on  the  trade  of  1908,  but  there  is  every  reason  for  believing  ihat 
in  ensuing  years  the  trade  will  expand  enormously. 

In  spite  of  the  substitution  of  nitmd  water  for  the  present  pol- 
luted supplies  at  many  cities,  spring  and  well  waters  wul  be  in  de- 
mand for  tlicir  lightness  and  palatableness,  while  tiie  growing  tend- 
ency towaid  specialized  methods  in  the  treatment  of  disease  and  the 
increasing  interest  in  hydrotherapeutics  are  assurances  of  prosperity 
for  many  springs. 

The  tendencies  of  our  industrial  progress  are  manifest,  however, 
in  tlip  mineral-water  business.  As  in  other  branches  of  trade,  the 
establishments  investing;  the  most  capital  and  showing  the  most 
sagacity  in  securing  and  holding  cu&lonicis  are  bound  to  sell  the 
most  water.  Tet  tbis  does  not  mean  that  all  smaller  producers  are 
to  be  forced  out  of  business.  Many  owners  of  medicinal  springs  will 
continue  to  sell  their  small  annual  totals,  satisfied  with  the  profits 
ma(l«'  from  the  succe<<ful  conduct  of  hotels  and  sanitariums,  and 
hundreds  of  owners  of  other  springs  will  find  profit  in  supplying 
a  local  demand  for  pure  and  agreeable  drinking  water.  In  fact, 
the  number  of  producers  will  increase  rather  than  diminish.  Still, 
there  will  be  some  failures,  for  the  investment  necessary  to  put  a 
mineral  water  on  the  market  is  much  greater  than  many  people  sup- 
pose. Bottling,  labeling,  advertising,  and  distributing,  all  call  for 
money. 

SFBIKG6  AS  BX»OBT0. 

While  there  are  in  several  States  springs  that  have  long  been 
famous  as  resorts,  where  great  hotels  during  the  season  shelter  thou- 
sands of  guests,  and  while  at  other  springs  sanitariums  have  been 
established  with  every  modem  appliance  for  the  medicinal  use  of 
the  waters,  yet  there  is  room  for  new  resorts.  The  United  States 
has  a  climate  as  varied  as  that  of  any  country  in  Europe  and  a 
much  wider  range  of  mineral  sprin<rs.  but  the  foreiirn  spas  attract 
thousands  of  American  visitors  who  find  what  they  cuu  not  find  at 
home.  In  comparison,  our  springs  lack  attractions;  less  has  been 
done  to  beautify  the  surroundm^s,  and  the  present  methods  of  tisins 
the  water  leave  much  to  be  destred.  For  a  guest  to  drink  a=;  much 
of  a  stronHv  mineralized  water  as  suits  him,  at  whatever  time  he 
has  the  whim,  without  rei^ard  to  tlie  character  of  the  water,  his  diet, 
or  his  mode  of  living  at  the  resort,  is  absurd.  The  proprietors  of  the 
springs  at  certain  of  our  famous  resorts  can  do  themsefves  no  greater 
benefit  than  to  impress  on  visitors  the  medicinal  character  of  the 
wntrrs  and  the  importance  of  rational  use.  There  is  also  oppor- 
tunity for  inij^rovement  in  otlier  dii'ections,  nf?  in  the  development 
of  springs  and  the  j)revention  of  waste  and  of  the  deterioration  of 
quality  by  excessive  use.  The  controversy  at  Saratoga  Springs, 
N.  y.,  between  certain  well  owners  regarding  the  use  of  pumps 
brought  out  instructive  evidence  on  the  last  point  At  other  places 
6160G— K  a  1007,  pt  2  18 
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the  need  of  a  sensible  policy  of  development  and  conservation  that 
win  look  to  future  gains  rather  than  to  immediate  profits  is  becoming 
apparent.  ^ 

TAIiITATEON  OF  BCENliBAIi  WATER. 

The  same  basis  of  valuation  has  been  adopted  in  this  report  as  was 
used  in  compiling  the  190()  totals.  It  has  been  assumed  that  water 
has  little  intrinsic  value,  that  the  selling  prices  of  most  table  and  of 
many  medicinal  waters  represent  the  cost  of  getting  them  to  the 
consumer  plus  a  charge  sufficient  to  offset  the  tmeertamties  of  trade 
and  to  give  a  reasonable  profit.  A  hillside  spring,  clear  and  cool, 
may  for  years  have  been  put  to  no  more  profitable  use  than  watering 
stock,  yet  its  water,  if  neatly  bottled  and  attractively  advertised,  may 
be  sold  widely  at  an  average  price  of  bO  cents  p>er  gallon.  The 
consumer  in  this  case  pays  for  lx>ttles,  labels,  advertising,  and  labor, 
rather  than  for  water.  Hence  the  basis  of  valuation  aoTopted  is  the 
average  retail  selling  price  at  the  q>ring,  which  includes  me  expense 
of  getting  the  water  ready  for  market,  but  excludes  frei^t  charge 
and  other  costs  of  distribution. 

RBVIKW  OF  MIKEBAJ>WATBR  TRA]>B  IK  1007. 

OUTPUT  AND  VALUB. 

The  total  reported  output  of  mineral  water  in  the  United  States  in 
1907  was  52,060,520  gallons,  valued  at  $7,331,503,  as  against  48,108,580 
gallons,  valued  at  $8,026,387,  in  1906.  A  comparison  of  the  returns 
for  the  two  years  shears  that  there  was  a  decline  in  output  in  1907 
from  14  of  the  States  and  Territories— Arkansas,  Colorado,  Connect- 
icut, Florida,  Town,  Maine,  New  Hampshire,  New  Mexico,  Ohio, 
Oklahoma,  Oregon,  Pcnnsj-lvania.  South  Carolina,  and  Wisconsin — 
and^  an  increaiie  from  23— Alabama,  California,  Georgia,  Illinois. 
Indisna,  Kansas,  KentncKy,  Maryland,  Massachusetts,  Michigan, 
Minnesota,  Mississippi,  Missouri,  New  Jersey,  New  York,  North 
Carolina,  Rliode  Island,  Tennessee,  Texas,  Vermont,  Virginia,  Wash- 
ington, and  West  Virfjinin. 

A  total  of  584  spring>  reported  -mIcs,  romjKired  with  582  springs  in 
190G.  The  net  increase  in  i>roducL  amounted  to  3,951,940  gallons,  or 
more  than  S  per  cent;  the  loss  in  value  of  the  output  was,  however, 
$696,884,*'  or  nearly  9  per  cent 

The  followinir  table  o^ive;^  a  ?Tinimary,  by  States,  of  the  1907  out- 
put. Tt  show^'  (he  number  of  -prings  reporting  sales,  the  number  of 
gallons  hold,  tlie  average  retail  price  per  g-allon  at  the  spring,  the  total 
value,  and  the  value  of  the  water  ::old  for  medicinal  and  for  table  use. 


•  This  \oRH  is  more  apnimit  than  rml,  as  tb«  water  repreaented  bj  it  was  lartely  naed 
in  the  maDufaotiire  of  MTwafea  of  Tarloiia  klnda,  whidb  taave  been  ozelnded  Crom  Uia 
report  for  1907. 
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state  or  Tsrrftoiy. 


ArkaiUM.  , 

California  

Colorado....  , 

CoDDectfOttt  

Floild*  

6«orgrla  

nilnoto  , 

Indiana  , 

J<>\\  II  ...«....., 

K.I  -  

Ki'iuucky  , 

Maino  , 

Maryland  

Ma.<)Nichu!H.>Ua  

Blii  li )iK'iHi  ............... 

MlTiiif— »U\  , 

Mi-^-iU-if.j.i   

Misfsi >uri  . ,  _  

N''\v  lluinjislilre ........ 

Ni-'-v  Jt'p-i  y  

Nevv  Ml  xii  >  

N»-w  Y< irk   , 

North  Curi  Iiua....  

Oliio  

OklMhtiiiia  

Ori-ifi  111   . 

Fi'tiii-)  1 '.  ii :)  i.'i  . 

K  t)(      ]  -ill  1 1'  I  .  . ........ 

S<;Uth  t'arnlinii  

TennesMCii  

Texas    

Vennont  

Vlririnift   

V:i>iiini:ti  111  

Wt-ftl  Viruni-"  

Other  suites  hikI  r.  rrit. 


ToUl. 


Number 
of  aprinKs 
reportinic 
aalea. 

riTHiii 

pnCC  prr 
l(ai  1(111  u  I 

tit  \At^ 

•  1  ^  1  1  .  .  r  w 

Total 
ralae  of 
mlaenil 

waters. 

7 

180,800 

10.16 

617.220 

120,720 

7 

431,611 

.ao 

fi0,)%l 

a^S76 

85,236 

28 

1,680, 1G9 
775, 100 

.31 

261,275 

209*697 

460.972 

12 

.90 

46, 775 

108,640 

154.415 

IS 

807,906 

.18 

4,470 
9l666 

36,969 

41,439 

7 

48,430 

.29 

2.709 

12,878 

K 

246,800 

.11 

15^968 

12,182 

28,120 

15 

720,400 

.  13 

n,940 

60,520 

91,760 

17 

514.866 

.99 

497,246 

10,600 

507.746 

6 

127,200 

.24 

23,638 

6,867 

SO,  .VX) 

14 

•M\-2. 1^2 

.  17 

47,262 

14.192 

fl  l'>4 

u 

7:;<i,  \m 

.  10 

47, 918 

24,456 

i  z,  - 'i  ( . i 

28 

I.  1<.1,  S12 

.36 

18,265 

896,045 

!14,;uki 

7 

l.(ri3.  .■><:.2 

.  11 

20.200 

89,839 

llO.WttJ 

•M 

\,t<6\.  115 

.01 

26. 487 

182,092 

20S,  .^79 

19 

1.47'J,  (.79 

.  * 

'jf>,  oyi 

92  <M2 

12",  1« 

H 

.  1,  i.'i 

7.  (KM 

.'.17.  7i2 

.'•-'1  NiO 

8 

425, 500 

22 

S'S.  ft  Vi 

18 

667,232 

ii^ 

37,  r>i  4 

i'..'.,  Tiiu 

103,314 

6 

JUS,  fOO 

.4H 

53,015 

111  -'■-'s 

l<H,y43 

11 

9X1,  445 

.  11 

9.600 

93,  l"-' 

10.^,n82 

4 

65,  MOO 

.14 

4, 170 

4 ,  '.'•.'K-l 

^>,  rJO 

41 

7, 176.815 

.09 

250,780 

426.H.14 

r>74 

18 

m.  479 

.21 

87.262 

4o.:i02 

24 

1 ,  .  vW'i,  tVJl 

.  OH 

ri3,  ( <7 

f*7,  7  >1 

121,531 

4 

7'J5 

.  11 

3, 7.Vi 

3.ayO 

7,:u5 

•J  1 , 

.Zi 

2,309 

3, 1H7 

Ti 

.IS 

75. 4  IS 

i»w.;w9 

2;Ci,  hU7 

4 

-■1".  :'.|i7 

.07 

0 

17. 1<*K 

17,  IftH 

13 

,.y\ 

.25 

144,717 

.SO,  41^ 

19.'\  1.S2 

17 

75K. 312 

.11 

.57,080 

2.S,  1«'.9 

v'l,  219 

23 

1,146,279 

.  i:{ 

12P.571 

2ri,  tkVJ 

I.V.!  .33 

88,5.'i0 

.23 

K,O.V. 

1 1 ,  v.*;-! 

iy,y48 

2,442,076 

.18 

284.224 

1  17,:.S6 

431,770 

4 

68.400 

.16 

4.800 

r..trjo 

10,«20 

U) 

135,809 

.69 

47.148 

.■!L',.".il 

79,  r//.i 

:«> 

6,83H,  219 

.22 

4«'2.3;»- 

1,(1 11,. "til 

1  rijt,,7ia 

13 

2,727,:{;w 

.11 

'J-.»,O.Vi 

'>  13 

1 

58,060,52U 

.1. 

2,951,2«>» 

4,o*0,2ik> 

7,3ai,.A»3 

•  Indode*  Aluka,  Arlionft»  DeUnrar^  District  o( 
Nabnsks,  South  Dftkota,  Ut»h.  and  Wyoming. 


A  comparison  of  the  average  prices  per  gallon  in  1906  with  those 
given  by  producers  for  1907  shows  that  of  the  37  States  and  Terri- 
tories separately  listed  in  the  table  of  production  there  were  17  in 
which  the  average  price  per  gallon  varied  3  cents  or  less  from  the 
1908  figures,  5  in  which  there  were  marked  decreases,  and  3  in  whidb 
there  were  roiicidenihle  inrreases.  In  the  ca.se  of  the  State  showing 
the  great c-t  dccyean'  tlio  dillV'rpnce  is  due  to  the  returns  from  one 
spring  company,  which  admitted  that  the  price  reported  for  1900  was 
excessive. 

In  the  follow  ing  table  are  diown  the  c^ianges  1^  States,  including 
the  number  of  springs  reporting,  the  gains  or  losses  in  gallons  sola 
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and  in  Tslne  of  output^  and  the  peroentage  of  decroaiio  or  inorease  in 
quantity  and  value: 

CompturaHve  proMlkm  o/  BMMrrt  «m<«m,  190S-7. 


BtktoorT«Rltot7> 

lDei«aM(-t-) 
or  flof  rcunr 

f  ^\  In  nmn. 

IncreaAC  ( -* ) 
or  dt'cruafle 
(-)  ingal- 
jooaaold. 

Percentage 
of  increase 
(+'\  or  da- 
crease  (") 
insalloBa 

■Nil 

lui  TLase  ( +) 
or  decrease 
(— )  in  value 

aKIIMMlllOL 

of  increaia 

(+1  or  da. 
creaM  (— ')  in 
nliia  af 

-2 

+ 

6.5.850 

+99.  h5 

ao.M 

-1 

2«J6. 254 

-40. 71 

-  2i),tt'>0 

-  19.04 

game. 

+ 

191. 19i 

+12.92 

-  W,M3 

-  11.44 

Same. 

M ,  7.'4) 

-  6.60 

<  :^^,|>4y 

+  32.70 

+  4 

-;?->.  10 

:  :«8 

-  46  06 

+1 

-   y.  'wl 

-  43.86 

Same. 

+ 

115.900 

+^8.54 

+  Ui,  .'»s5 

+  93.46 

Illinois  

Same. 

146,947 

+25.41 

f  11,473 

+  18.78 

-8 

49.378 

+  10.62 

+-  .Vi,3Ni 

+  12.24 

+1 

100,800 

—44.  OH 

+  2H.69 

KansjiM  

+1 

+ 

66.295 

+18.  4U 

-  ■2ii.  :i.xi 

-  31.67 

+2 

+ 

lS9.3ir) 

+84.67 

-    3. 768 

- 

-2 

2U»i,  2H1 

-15.07 

—  10,378 

-  2.H 

+2 

429,891 

+72.41 

+  61.T(l"i 

+  8(1.64 

-2 

+ 

808,160 

+20.81 

-    1. 673 

-  0.75 

Michigan  

Same. 

+ 

570.  KM 

+68.17 

+  .'«,776 

+  73.81 

+1 

+  1.  OBJ,  061 

+  11.97 

i  349, 123 

+198.78 

Same. 

+ 

171,221 

+67. 34 

+  40,530 

+  76.78 

+1 

48,  «S2 

+  7.90 

+  6,769 

+  7.01 

+1 

4:w,ooo 

-66.06 

-  66.707 

-  28.49 

+2 

+ 

897, 230 

+07.88 

+  S7.b96 

+  56.10 

Maw  kf  avIm 

28,200 

 <W|  An 

_  a  MA 

_  ja  J7 

-J 

+ 

095,741 

+10.78 

-8Pe.902 

-98.10 

+ 

87,127 

+28.76 

■h  8.889 

4>  28180 

-s 

264,146 

-14. 19 

-  42,476 

-96.80 

+1 

2.694 

-a72 

-  399 

-  6.15 

-2 

•,025 

-SI.  47 

-  6,967 

-fi.m 

Same. 

219,222 

-14.fi6 

-  44,947 

-If.  80 

Sum. 

+ 

-fll.11 

+  947 

1.88 

+1 

m,7« 

-48.06 

-U8.M2 

-  4108 

•l-S 

+ 

846. 614 

+94.19 

+  28.778 

+  46.80 

100. 9S4 

+  9.66 

+  S0,14« 

+  24.69 

+1 

11.  OM 

+14.26 

-  2,202 

-  9.94 

+1 

444.  M8 

+22.27 

+  12,862 

+  8.07 

-2 

+ 

29,900 

+77.66 

+  20 

+  0.19 

Wert  Vftglnia  

Saina. 

+ 

12.229 
888,499 

+10.02 

+  22,199 

+  88.68 

+2 

-11.21 

— 8io,tn 

-  86.88 

States  or  TenltociM  not  in- 

+2 

+1.2M,CM 

+M.68 

+100,288 

+  80.00 

Kct  increttwordwsreMe, 

1907  

+2 

+8,961,940 

+  8.21  1  -696,884 

-  8.68 

•  CompariMQ  mode  with  Indian  Territory  and  Oklalioaia  coiBblned  In  lfl06i. 

*  AlMka,  ArlMoa,  Dolawara,  District  of  OMiimbla,  Idabo^  Loalriaiia,  Ifantaiia,  Natmiaa, 
floath  Dakota,  Utah,  and  Wyoming. 


This  table  show.s  that  out  of  the  twelve  principal  mineral-water 
producinfT  States,  those  haviiifj  an  output  of  1  .()i)0.0(){)  gallons-  or 
more — California,  Maine,  Maryland,  Massachusetts^  Michigan,  Min- 
nesota, New  York.  Ohio,  Pennsylvania^  Texas,  Virnnia,  and  TlHaoon- 
ain — there  were  three— -Ohio,  Pennsylvania,  and  vViaconsin — ^whidi 
produced  less  in  1907  than  1906.  The  causes  of  the  apparent  decline 
are  noted  in  llie  discussion  of  trade  bv  States. 

Tn  comparin<^  the  total  output  of  this  country  in  1907  with  the 
published  totals  for  several  previous  years,  allowance  is  to  be  made 
lor^  the  output  credited  then  to  delinquent  springs — ^that  is,  springs 
which  did  not  report  production,  but  were  assumed  in  the  lack  of 
anj'  evidence  to  tiie  contrary  to  be  doing  business.  In  this  report 
no  allowance  is  made  for  delinquents.  The  Survey's  list  of  pro- 
ducers has  been  revised,  repeated  attempts  have  been  made  to  get 
returns  from  those  spring  proprietors  that  were  dilatory,  and  ^ya- 
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tematic  effort  hss  been  made  to  the  names  of  all  new  springs.  In 
addition,  a  great  number  of  sprinj2:  localities  have  been  visited  dur- 
ing tijp  past  few  years  by  jtreologrists  connected  with  the  Water  Re- 
sources branch  of  the  Survey,  and  the  owners  of  all  commercial 
springs  in  these  localities  have  been  asked  for  statonents  of  output 
Therefore  it  has  been  deemed  best  to  restrict  the  totals  given  to  re- 
turns actually  received  and  to  make  no  allowance  for  springs  from 
which  infornintion  is  not  jnailable. 

The  following  table  shows  the  nunilxr  of  springs  listed  and  tlie 
Quantity  and  the  value  of  the  output  reported  from  (when  the 
Survey  began  to  collect  statistics  of  proanction)  to  1907,  inclusive: 

E»timate4  production  of  mineral  watern,  S88S^1907. 


_ 

Number 

of 
npringa. 

1  1899  

Ml 

an 

m 

:908  

m 

1 

788 

781 

1906  

«5M 

Ymr. 

Nimber 
?' 

QuantitT 
■oUKfil- 

kNU). 

1883  

189 

7,529,423 

11, 110,013 

van  

189 

10,215,828 

1,4.V.»,  1  t.t 

224 

9. 14S,  4«1 

T,ar.',»46 

UM  

225 

2ir. 

h.  j:!'.!,  wj 

1,1Y>  1.463 

198 

9.  ^7',  lAs 

1 , 679, 

258 

12,7.'*),  471 

l,74*i,458 

273 

13,907.418 

2.600.7o0 

288 

18,  W».  "S2 

M92  

283 

4,90r'i.>'70  ■ 

IS^fi  • • * 

330 

23,  .>14,  ly.  . 

4,  J4«i,  7  1 

18M  

357 

21,.'v;',i,  1,0^ 

;i,7n.8-ir; 

1M6  

370 

21,4tt3  ►4.{ 

1896  

377 

'^'1,795,  ■M  l 

M97  

441 

23,266.911  . 

i.fm.m  ■ 

1MB  

«* 

nold  (gal* 
kHM.) 


89. 
a  45, 

47. 
aM, 

b.\ 
aK?, 

64, 
a  40, 

51. 
(I  •11, 
I'M, 
a  46, 

47. 
a  is. 

&2, 


562, 
27<i, 
,'V.\s. 

7.s:i. 
"71. 
174, 

107. 
242, 
l>ti9. 
723. 
544, 

:-m. 

U60, 


»■«-, 

7HI 
ty.l 

.V)'J 

^>1 

147 

757 
145 

5O0 
%1 
061 

.V<0 
620 


Vataii 


'•5,791,806 
6,246, 1T2 
a  7, 443, 904 

<i  h,  (kH,  17',< 
K,  7W,  761 
fi(>,  7SV.  rj») 
y,W  1,078 
0  6,218.873 
^7, 198,450 
a  6, 491. 251 
6,811.611 

7,331,503 


•  <^iiniii Ify  actually  reported, 

*  KxfiiKles  14.99.',"0(K)  t'alh.ns.  valneil  nt  $3,000,000,  lurued 
Included  in  original  estiaiute  fur  1<.M>4,  uad  2,000,000  galloD*, 
«CkcrwUe  than  a«  mineral  water. 

«  Springs  reporting  sales. 


lull)  nutillc  supplied,  Imt 
valued  at  $200,000,  uMd 


CABBONATBD  BKVBBAOES. 

'Mil'  present  importance  of  the  trade  in  carbonated  pweelened  bev- 
erages, in  making  whidi  much  spring  or  well  water  is  used,  is  shown 
by  the  following  figures  compiled  from  actual  returns.  The  figures 
are  noteworthy  because  they  refer  largely  to  the  high-grade  bever- 
n<^c=^  of  this  cla.ss,  the  chcnpor  nrndeH  bciii^  made  from  town  supplies 
or  from  waters  not  considered  pood  enoiif]^h  to  be  sokl  a*^  water.  The 
total  output  of  such  beverages  reported  from  springs  included  in  this 
or  the  1906  list  of  producers  amounted  in  1^07  to  5,255,535  gallons, 
and  the  water  used  in  their  manufacture  had  a  nominal  totfQ  value 
of  t80S,l^^*  figures  from  the  eight  States  making  the  largest 
showing  are  appended : 

ifincral  icatcr  used  in  making  Hoft  drinks,  J907,  in  gallons. 


Qnuuity. 

Value,  j 

Steta, 

Qnaatttj. 

1.340.600 
9Cr7,940 
640,000 

$82,805 
13,440 
82,000  I 

Ohio  

1 

256,500 
237,420 
221,600 

aOfOoo 

state. 


Wisconsia..,. 
Mawaibiiaetta 

Michigan  

HAine.  


ValiM. 


$10,226 
16,  MO 

12.  aw 

9^000 
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TRADE  BY  STATES. 

A  oomprntive  statement  of  the  number  of  sprincs  reporting  sales 
and  the  qnantity  and  value  of  the  output  by  States  for  1906  and  1907 
are  given  in  the  accompanying  table: 

Nvmber  of  aprino*  and  ffnanUly  and  wHfte  of  mUmraH  noaien  told  In  1906  and 

1907. 


Btate  or  Territory. 

1906. 

1907. 

8prii>K8 
leport- 
Ulg. 

Quftiitlty 

«old 
KgallooB). 

ValM. 

Bprinpj 
ri'port- 
mg. 

Qoantlty 

sold 

VAlne^  ' 
 ^ 

9 
1 
1 

8 
2S 
U 
9 
0 
1 
6 
8 
1 

15 
20 

5 
IS 
12 

1 

28 
5 

68 

19 
7 
8 

17 
1 
1 
5 
y 

1". 
42 
IS 

1 

27 

3 
7 

66,460 

126,095 

7 
1 
1 
7 
28 
12 
18 
1 
1 
7 
8 
1 

15 
17 

8 
14 
14 

2 
26 

7 
61 
19 

8 

8 
18 
•  2 

1 

6 
11 

4 

41 

IS 
0 

24 
4 

5 
■/} 
4 

13 
1 
17 
2S 

I 

44 
4 
10 
29 
1 

190,800 

-  -  ^ — 
trnfH 

Alaska   

\  ri  /'  '11  iX 

Callloriiiu  

Colorudo  

Connet'tuiit  

l>«Iawaro  

-•27.765 
1.487.976 
829.850 

4M,  473 

105,  ^Xj 
.'i2i.).  515 
llt),ci*>6 
-(•),  827 

431,511 

\,mi.  ir.'j 

775. 1()0 
307,900 

85,2Aj 
460.  Til 
1.U415 

n.  i;}9 

District  of  Colombia  

Georgiu  

Idalio  

71,494 
130,900 

22.049 
14.  ."VaT 

48,480 
246,800 

12,898 
28.120 

Tllinnia 

Loolilaiia...  

674.453 
4&t,988 
227,600 
806,967 
617.006 

77.287 
452,860 
28.700 
89.807 
76,141 

720,400 
614,866 
127.200 
862,268 
7f8,«0 

9i,9ln 

807,748 
80,800 
61,4M 
72.8St 

Af  1  >  1 1  f  ti  tin 

1.868,118 
698,671 

8.8B7.9G6 
902.828 

8,621,979 
iiM.279 
618,400 

424.678 
68.834 

210,162 
78.857 

175.(177 
52,820 
96,546 

1.161. 882 

1,083.662 
4.661.116 
1,472.679 
9,664.030 
426,500 
667,282 

414.888 
110.011 

206, 670 
127,188 
524,800 
9:{,350 
108,814 

7Ki,5o6 

'.'1.  WK) 

6,481,074 
156,(62 

230.  (i5(i 
<k5.  1  »6 
17,  7(10 

893. 476 
81,413 

848,600 
982,445 
66.800 
7,176,816 
198,479 

164. 9«S 

108.082 
9,120 
886.8(74 

«^an 

1,790,767 
"72.419 

:{0.K5n 

164.  IX)7 
17.744 
12,  52;i 

Ul.  If  ] 
744 

1,636,621 
69,72.5 
24,225 

1.287.063 
24f»,  .S07 
786,754 

121.531 

7,  3J5 

5,  .Wi 

•J:f5,  S4»7 

4 
12 
1 

14 
28 

1 

r.i 

G 
10 

•  27 

1 

TM,  770 
1.  i*»,494 

17  108 
iy5,lS2 

T'tah  

411.698 
1.04.5,315 

5H,471 
122.086 

768,812 
1,146,279 

85,249 

m,m 

77,  fiOO 
I,9'.'7.207 

122, 
7,702,718 

■j-J,  l.'-o 

lis,  <KW 

in,,>soo 
67,400 
2,897.894 

KH.  .V'iO 
^, -1-I  J,  (»75 

135,809 
8.889,219 

19.M8 

481.770 

10.  VJO 

79.659 

Btales  or  T<Tritorle8  of  fnit>  or 
two  Miririps  each,  inrliuling 
tli<i«'  fc.r  which  liKuronare not 

1,430,700 

ifio.f.ro 

2,727,3;iH 

289,948 

Total..  

8,028,iW7 

684  62,060,6C20 

7,331,503 

•  Ineludw  iwodvctloB  of  ladlan  Ttrritofy  tn  1906. 


The  condition  of  trade  in  each  State,  the  causes  for  the  gains  or 
losses  shown,  the  use  of  springs  as  resorts,  and  the  list  of  spring  in 
each  Stiite  from  which  returns  of  sales  are  available,  are  summarized 
in  the  following  pages. 
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AUiBAMA. 

The  output  of  mineral  waters  in  Alabama  during  1007  amounted 
to  130,800  gallons,  Tsilued  at  $20,720,  a  grain  of  nr>.3r)0  in  quantity, 
and  a  decrease  in  value  of  $5^55.  l  liQ  average  retail  price  per  gallon 
was  $0.16,  as  against  $0.40  in  100<').  One  new  spring  reported — 
the  Livingston.  The  number  of  springs  reporting  sales  is  2  less  than 
in  1906.  The  decrease  in  value  of  product  is  explained  by  the  great 
decline  in  production  of  the  spring  obtaining  tne  highest  price  for 
its  water.  By  far  the  larger  part  of  tlie  output  is  used  for  medicinal 
purposes.  F^our  of  the  7  springs  reporting  sales  are  the  sites  of 
resorts,  with  accommodations  for  more  than  800  people,  and  the 
water  at  8  of  tlMm  is  said  to  be  used  for  bathing. 

Those  reporting  sales  are  as  foUows: 

Bai:*.\  Sprlii|E%  Florence,  Lauderdale  Ck)unty. 
Ilt  Jiliij^'  Springs,  Healing  Springs,  Wnsliington  County, 
InKrani  I>ithia  Wells,  near  Obatcbee.  ChUiouii  County. 
Livingston  Mineral  Springs,  Livingston,  Sumter  0aimt7. 
MacGregor  Spring,  Spring  IIIll,  Mobile  County. 

Wilkinson's  Matcliless  Mineral  Wells,  east  of  GreenviUCt  Butler  County. 
ToA  Well,  Tork,  8timt«r  Oomity. 

ALASKA. 

No  nrldition  wa«5  made  to  the  list  of  springs  in  Alaska  for  1907,  the 
same  s|)ring  re})orting  as  in  1900.  This  spring  changed  hands  dur- 
ing iy07  and  expects  to  do  a  much  larger  busine^^s  the  forthcoming 
year.  As  ^et  all  of  the  water  is  used  for  table  purposes.  The  name 
of  the  spring  follows: 

Zarembo  Mineral  Spring,  SSarembo  Island. 

ARIZONA. 

But  ono  spring  in  Arizona  roportetl  to  the  Survey  sales  of  water 
during  IIK)?.  The  spring  is  a  resort  with  a  uipacity  of  160  guests, 
the  water  being  used  principaiiy  at  the  hotel  for  table  and  medicinal 
purposes,  but  also  for  bathing.   This  spring  is: 

Custle  Hot  Springs,  Hot  Springs,  Yuvapai  County. 

ARKANSAS. 

The  returns  for  Arkansas;  for  1007  showed  a  decided  decrease  in 
both  the  quantity  and  value  of  tlie  output,  the  sales  decreasing  from 
727,765  gallons,  valued  at  $105,286,  in  1906,  to  431,511  gallons,  valued 
at  $85/230,  in  1907,  a  decrease  of  296,254  gallons  in  quantity  and  of 
$20,0r)0  in  value.  The  average  retail  jiriee  per  gallon  at  the  spring 
was  $0.20.  Tiii"  decrease  was  hirgfly  due  to  unfavorable  weather  in 
April.  May,  and  June,  which  ke]>t  down  the  attendance  at  resorts. 
The  number  of  springs  reporting  sales  w^as  one  less  than  in  1906, 
though  one  new  spring  reported,  the  Eureka.  There  are  hotels  at 
4  springs,  with  accommodations  for  more  than  1,500  people,  where 
the  water  is  u'^ed  for  bathing.  Abotit  two-thirds  of  the  output  is 
classed  as  medicinal  water.    The  7  springs  to  report  sales  are: 

Arkansas  Lithia  Springs,  near  Hope,  Hempstend  County. 
Arsenic  Springs,  Hot  Springs,  Qarland  County. 
Buieka  Springs*  Bureka  Springs,  Carroll  Gounty. 
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•  Howard's  Mineral  Wells,  Sliarp,  Independence  County. 
Mountain  Valley  Spring,  near  Hot  Springs,  Garland  Oounty. 
Ozarka  Sprinps,  Eureka  Springs,  Carroll  County. 
Potasti  Sulphur  Springs,  Lawrence,  Garland  County. 

CALIFORNIA. 

In  spite  of  predictions  to  the  contrary,  the  returns  for  Califomia 
for  1907  showed  an  increase  in  gallons  sold,  though  the  value  de- 
creased somewhat.  Both  production  and  value  woukI  be  higher  were 
water  used  in  making  soft  drinks  included.  The  actual  output 
reported  was  l,080.ir)l)  gullons,  valued  at  $4G0,972,  an  increase  in 
quantity  of  102,194  jjailons  and  u  decrease  in  value  of  $59,543  from 
tne  1906  figures.  Five  new  springs  reported — the  Console,  Duncan, 
El  Granite,  Ferndale,  and  Tahoe.  Two  springs  were  excluded  which 
have  nrevnously  been  listed,  as  they  stated  their  entire  production  was 
used  tor  the  manufacture  of  soft  drinks.  The  number  reporting  sales 
was  the  same  as  in  1906.  The  record  for  the  past  five  years  is  as 
follows : 


Production  atid  value  of  imneral  noaiera  in  Vaiijomia^  1^03-1907, 


Year. 

Springs 
rc>|)4)rtin|f 
will's. 

Mild  ipil- 
lonn). 

VhIik'. 

j 

)  Year. 

Sjiritijrs 
n  jxt  tiiiK 

shIl's. 

Quantitv 
\onti}. 

Value. 

im  

34 
35 
89 

1.862,855 
8,756,779 
1,  DM,  784 

8708,872 

899.763 
675,214 

» 

28 

1,487.875 
1.WK109 

8B80^8U 
460,992 

U06  

A  little  more  than  one-half  the  entire  output  is  used  for  medicinal 
purposes.   Eighteen  of  the  springs  are  the  sites  of  resorts,  with  aggre- 

gate  accommodations  for  2.540  people,  and  the  water  at  11  is  used  for 
athing.   There  are  28  springs  reporting  sales. 

Mtivd  Si)ring,  Popo  Valley,  Napa  County. 

AUiaiubrn  Spring,  near  Martinez,  Contra  Costa  County. 

Bradley  spring',  near  Foster,  San  Diego  Comity. 

Buckman  Sprin^rs,  nonr  Descan.so,  San  Diego  Comity, 

Califomia  Geysers,  Sonoma  County. 

Castallan  Spring,  Inyo  Comity. 

f'asrl.'  Rock  Spring:.  Tastlo  Kork.  Shasta  Comity. 

Club  House  Spring,  Sausalito,  Marin  County. 

Console  Mineral  Sprlnir,  Riverside  County. 

Cooks  Springs,  nonr  Williams,  Cdliisn  Connty. 

Duncan  Springs,  Hoplaud,  Mendocino  County. 

Fenidale  Mineral  Si^gs,  near  Martines,  Contra  Coeta  Comity. 

El  Granito  Mineral  Spring.  Kl  Cnjon.  San  Dio?o  County. 

Iron  Litliia  Spring,  Eden  llot  Springs,  Klverside  County. 

Isbam  Springs,  near  San  Dtego^  San  Diego  County. 

Lopnri's  A'ifiiy  Springs,  near  Napa,  Napa  Connty. 

Lytton  Spring,  Lorttou,  Sonoma  County. 

McDowell  Spring,  Hopland,  Moidodno  Comity. 

Mount  Ida  Mineral  Spring,  Wyandotte,  Butte  Comity. 

NoiMi  Soda  Springs,  Napa  Valley,  Napa  County. 

Pacific  Congress  Spring,  Saratoga,  Santa  Clara  Comity. 

San  Bonlto  Sprinir,  nenr  HolUster,  Snn  P.cnlto  COQttty. 

Shasta  Spring,  Shasta  Springs,  Siskiyou  County. 

Tahoe  Mineral  Spring;  near  Tmekee,  Placer  Connty. 

Taswijaro  Hot  Springs,  Monterey  County. 

Upper  Soda  Siiring,  near  Duusmuir,  Siskiyou  County. 

Veronica  Medicinal  Springs,  near  Santa  Barbara,  Saata  Barbara  Goonty. 

White  Sulphur  Spring,  Eden  Hot  Springs,  T^lvorside  Comity. 

Witter  Medical  Spring,  Witter  Springs,  Lrfike  County. 
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COLORADO. 

The  production  of  mineral  waters  in  Colorado  in  1907  amounted  to 
775.100  gallons,  valued  at  $154,415,  as  ag;ainst  829,850  gallons,  valued 
at  $1I6,§66  in  1906.  n  decrease  in  quantity  of  54,750  gallons  and  an 
increase  in  value  of  $38  njo  Tlie  lo?<;<»nod  output  \<  Mr<-onntof1  for  by 
water  used  in  making  ginger  ale  and  other  carbonated  beverages. 
The  average  retail  price  per  gallon  at  the  sprint  was  $0.20.  AlMUt 
two-thirds  of  the  total  prodaction  was  used  as  table  water.  One  new 
spring  reported,  the  Calsic,  but  the  total  number  reporting  was  the 
same  as  1906.  Five  of  the  spi'ing:s  are  said  to  be  used  as  resorts,  with 
aoconiivH)<l;itions  for  over  5.000  I''mt|)1p.  and  the  water  at  4  is  used 
for  bfit  iiiug  purposes.  The  12  bprmgs  making  returns  of  sales  are  as 
follows : 

Bitie  Hibbou  Mineral  Spriag,  Idaho  Springs,  Clear  Creek  County* 
Boulder  Spriupt.  Boolder  Sprinioi,  Bonlder  County. 
Calsic  Mineral  Spring,  Colorado  Springs,  El  Pnso  County. 
Canon  City  Vichy  Spring,  Canon  City,  Fremont  County. 
Clark  Hagnettc  Mfneml  Spring,  Pueblo,  Pu«b16  Comity. 
Columbia  Miii'  i  n  Sprini:.  I>«^nver.  r>i'nv»'r  Tomity. 
Ookiea  LitMa  Spring,  near  Golden^  Jefferson  Comity. 
Navabo,  BhoAone,  Manltov,  and  Cheyenne  Springs,  Ifanltou*  SI  Paso 
Coniify. 

Pueblo  Magnetic  Mineral  Spring,  South  Pueblo,  Pueblo  County. 
Vt»  Cblef  SprlnfT,  Manttoii,  El  Paao  Connty. 

Vte  Iron,  Otiniy,  mikI  1  ittlo  Chief  Springs,  Manlton,  Bl  PlSO  CoUDty. 
Yanipuh  Spring,  Uleuwuod  Springs,  Garfield  County. 

CONNBCTlCtlT. 

The  rt'turtis  for  (Connect imt  in  1007  «how  ?nh^  of  mineral  watoi*s 
to  the  amount  of  307,906  gallons,  valued  at  $^U,439,  a  decrease  of 
145,567  iirallons  in  quantity  and  of  $35,388  in  value.  This  decrease  is 
partly  ox])laiiied  by  the  exclusion  of  water  used  for  the  manufacture 
of  soft  drinks,  but  is  apparently  chiefl}^  due  to  the  fact  that  the  im- 
proved quality  of  tbo  water  fiimished  l>y  several  town  supply  '-y-toms 
nas  lessened  iha  doinand  for  other  drinkinir  water.  There  were  5 
new  sprin^js  reporting,  tlie  Elco,  Highland,  iiillside,  Red  Rock,  and 
Rock  JLedgc,  making  the  total  nmnl^r  4  more  than  in  1906.  About 
nine-tenths  of  the  production  is  sold  for  table  purposes,  at  an  averagie 
rftni!  priro  per  paflon  of  ^O.Io.  Tliero  aro  no  ^pnnjr?  nml  as  resorts 
in  this  State.   The  list  of  those  springs  reporting  sales  follows: 

Arotliiisa  Spring,  Royromir.  New  Haven  County. 
Clierry  Hill  Spring,  Higbwood«  N«w  Haven  County. 
Elco  Springs,  Bristol,  Hartford  County. 
Granite  Rwk  S|»rluK,  Higganum,  Middlosev  rntinty. 
Highland  Spring,  near  Mount  HIgbee,  Allddlesex  County. 
HlllBlde  Spring,  Kferiden,  New  Haven  County. 
Live  Oak  Spring,  Morldt  n.  New  Haven  Connty, 
Mohican  Springs,  FairOeld,  Fairfield  Couuiy. 
I'equHhnck  Mountain  Spring,  Bristol,  Hartford  Oonnty. 
HmT  Iff^M^k  Sprlnff.  Merlden.  New  Haven  County. 
Uock  I.4xlgc  Sprinp.  New  Haveji,  New  Haven  County. 
Staiford  Mineral  SF>rlng.s.  siaHord  Springs,  ToUand  Oomty. 
Vanina  Spring,  Stamford,  Fairfield  County. 
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DELAWARE. 

Delaware  entered  tiie  list  of  mineral-water  producers  for  the  first 

time  ill  1907,  one  spring  reporting  a  large  output.  The  water  so  far 
IS  used  entirely  for  table  purposes.    This  spring  is: 

Kiamensi  Spriogt  u«ar  Wilmingtoa,  Newcastle  Cktunty. 

DISTRICT  OP  COLUMBIA. 

There  was  no  change  in  the  list  of  mineral-water  producers  in  the 
District  of  Columbia  during  1907,  the  same  spring  reporting  sales  as 
heretofore.  The  water  from  this  spring  is  used  entirely  for  table 
purposes.  The  returns  show  an  increase  in  output,  but,  in  accordance 
with  the  custom  of  the  Survey,  this  production  is  included  with  other 
States  having  less  ihnn  three  producers.  The  name  of  the  spring  is: 
Gitcbe  Ci78tal  Spriusi  Benulog. 

FLORIDA. 

The  sales  of  mineral  waters  in  Florida  continued  to  show  a  decline 
during  1907.  The  reported  production  was  43,430  gallons,  valued  at 
$12,378,  as  against  71,494  gallons,  valued  at  $22,049,  in  1906,  a  decrease 
of  28,064  gallons  in  Quantity  and  of  $9,671  in  value.  It  is  probable 
that  this  decrease  inaicates  more  water  given  away,  as  most  of  the 
springs  are  used  as  resorts,  and  the  managers  in  nearly  every  case 
report  a  prosperous  season.  About  three-fourths  of  the  entire  produc- 
tion is  used  for  medicinal  purposes.  The  average  retail  price  per  gal- 
lon at  the  spring  was  $0.29.  Two  new  springs  reported,  the  Dishong 
and  the  Quisiance,  making  the  total  numl^r  giving  sales  1  more 
than  last  year.  Resorts  are  situated  at  6  of  the  springs,  with  accom- 
modations for  800  people,  and  at  the  same  6  sprmgs  the  waters  are 
used  for  bathing  purposes.  The  7  springs  making  returns  of  sales 
are: 

Diahoag  Spriiig,  Tampa,  Hlllsboro  County. 
Bspirftti  Santo  Spring,  Tampa  Bay,  Hillntoro  Coaatf. 
Hampton  Sprlnprs,  Hampton  Springs,  Tayltn  r  unty. 
Magnolia  Spring,  Magnolia  Springs,  Clay  Cuunty. 
Orange  City  Mineral  Spring,  Orange  City,  Yolntlft  Oomrty* 
Quisiance  Spring,  Green  Cove  SprlTii,'<.  Clny  r  nnty. 
Suwanee  Sulphur  Springs^  Suwanee,  Suwauee  County. 

QBORGIA. 

Tlie  returns  from  Georgia  show  nuicli  larger  sales  of  mineral 
watei-s  in  1907  than  in  1900.  The  actual  figures  reported  are  246,800 
gallons,  valued  at  $28,120,  a  gain  of  115,900  gallons  in  quantity  and 
of  $13,585  in  value  over  the  1906  production  of  130,900  gallons,  valued 
at  $14,535.  Two  new  springs  were  added  to  the  list,  the  Benscot 
Lithia  and  Miller's  springs,  the  total  number  reporting  sales  being 
the  same  as  for  1906.  The  production  of  these  two  new  springs  ac- 
counts in  part  for  the  greatly  increased  sales,  one  of  them  having 
taken  over  several  smaller  springs.  A  little  more  than  half  of  the 
entire  output  is  used  for  medicinal  purposes.  The  average  retail  price 
per  crnllon  at  the  spring  was  $0.11,  the  same  as  for  1906.  Four  of  iho 
springs  are  said  to  be  the  sites  of  resorts  with  a  capacity  of  over  700 
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people,  and  the  wnter  at  2  is  used  for  bathing  purpoees.  FoUowixig 
IS  the  list  of  producers  reporting  sales: 

▲rtealau  Llttiia  Well,  Austell,  Cobb  Counter. 
BeniKot  LlthUi  Springs.  AQvtdl,  Gobb  OamitT. 
Oitoosa  Springs,  Catoosa  Springs,  Catoosa  County, 
Cox  Minenl  Sprlus,  Wajrncsboro,  Burke  County. 
Hnglie^fi  MIncTiil  Sprints,  Itoine,  Floyd  Ck>iiiit7. 
Loufli  n'-  l!.  Austoll,  Cobb  County. 

Major's  Spriuge,  Menlo,  Cbatooga  County. 
Miner*8  Spring,  MIlledseTiUe,  Baldwin  Oomity. 

IDAHO. 

There  was  no  change  in  Idaho's  list  of  mineral  mter  prodnoenL 

the  same  spring  reporting  as  in  previous  years.  About  one-fifth  oi 

the  water  nf  tliis  spring'  is  sold  for  inedirmal  purposes,  and  the  re- 
mainder for  table  use.   I  he  spring  is  a  resort.   It  is: 

Idanlia  Spring,  Soda  Springs,  Bannock  Ooonty. 

ILLINOIS. 

The  mineral  wnler  trade  in  Illinois  continued  to  incref!«e  during 
1907,  the  returns  showing  an  increase  of  25  per  cent  in  quantity  sola, 
and  of  nearly  :iO  per  cent  in  value.  The  actual  figures  reported  are 
720,400  gallons  sold,  valued  at  $91,700,  which,  compared  with  the  1906 
returns  of  674,453  gallons,  valued  at  $77,287,  show  increases  of  145,- 
947  gallons  in  quantity  and  of  $14,473  in  value.  The  ^ins  would  be 
much  greater  were  water  used  in  making  soft  drinks  included  in  the 
1907  totals.  The  average  retail  price  for  the  year  was  $0.13.  About 
one-third  of  the  sales  was  water  for  niedicinal  purposes.  Two  new 
springs  reported  for  the  first  time  in  1907,  the  Peona  and  the  White 
£agle,  the  total  numl:)or  reporting  being  the  same  as  for  1906.  There 
are 4  reports,  situated  at  as  many  springs,  accommodating  1 1^  people, 
and  the  water  at  of  tlieni  is  said  to  he  used  for  bathing  purposes 
The  list  of  reporting  springs  follows: 

Abana  Mineral  Springs,  Libertyville,  Lake  County. 
Aqua  Vttae  Mineral  Spring,  Ifaqnon,  Knox  Gcran^. 

Deer  Lick  Mlnornl  Spring,  Deerfleld,  Ijike  Cmiiity. 
Depler  Mineral  Spring,  near  liewistown,  Fulton  County. 
Diamond  Mineral  Springs,  near  Grnntfork,  Hadlaon  Ooimty. 

Grnvol  Sprln):rf5.  nenr  Jackfoiivllh',  Morgan  County. 
Greenuji  MiuL-ral  Spring,  <;nfiuii>,  Cumberland  Oonnty. 
Iron  Magnesia  Spring,  Pike  (\)unty. 
LibfrtyvUlt*  rrysial  Sprini:.  I,ib*'rty\ lilt',  T>ftl<o  County. 
Maeiiiac  .Mim  ral  S|)rlng,  mar  Caiiock,  McU*aii  County. 
Mokeiia  Miiu uii  S[)ring,  near  Mokena,  Will  Omnty. 
PfNnriii  Mineral  S|>rin^s.  PtH.ria,  Peoria  County. 
*       Sauicula  8i»riiiK.  l>liavva,       Salle  County. 

White  Dianioml  Spriug,  South  Elgin,  Kane  County. 
White  £agle  Spring,  Kdgemont,  St.  Clair  County. 

INDIANA. 

TT^iere  was  pro«:perity  in  ihr>  mineral  water  trade  of  Indiana  during 
1007.  the  gain  in  «ales  amounting  to  4S).378  gjillons,  or  10  per  cent, 
and  tlie  value  increasing  in  even  greater  proportion.  According  to 
reports  reoeiyed  from  producers  the  quantity  of  water  sold  was  514,- 
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366  gallons,  valued  at  $507,746^  the  average  retail  price  being  $0.^. 
About  2  per  cent  of  the  total  u  used  as  table  water,  the  remainder 


1907,  the  total  number  being  3  less  than  in  1906.  Resorts  are  situ- 
ated at  5  of  the  springs,  and  the  water  at  7  is  said  to  be  uatid  for  bath- 
ing. Those  reporting  sales  are : 

Blue  Cast  Magnetic  Spring,  Woodbnm,  Alien  Oounty. 
Gartend>iirg  Mineral  Bprtng,  OBrtorrt>iirg,  Hendriclka  Ooonty. 

Coats  Springs,  I>ogan  Township,  Pike  County. 

Golomagna  Spring,  Columbus^  Bartliolomew  County. 

Ktdcftpoo  Magnetic  SprtaiR  Wanmi  Townaliip^  Wajrvoi  Comity. 

King's  Mineral  Spring,  Dallas,  Clarke  COOB^, 

La  Siaiie  Spring,  Martin  County. 

lAzlne  Spring,  Moant  Morlab,  Brown  Oonnty. 

McCullough  Spring,  Oakland  City,  Gibson  County. 

Mineral  Spa  Litbia  Spring,  near  Klcliniond,  Wayne  Connty. 

Mndlavia  Utbla  Sprii^  Kramer,  Warren  County. 

Mudlavia  Sulphur  Spring,  Kramer,  Warren  Ooonty. 

Paoli  Lithla  Spring,  Paoll,  Orange  County. 

Pinto,  Proserpine  and  Bowles  Springs,  French  Lick,  Orange  Conntgr. 
Terro  Haute  Artesian  Mineral  Spring,  Terre  Haute,  Vigo  County. 
West  Baden  Mineral  Springs,  West  Baden,  Orange  County. 
White  Crane  Mineral  Well,  DillAoro,  Dearborn  Connty. 


The  mineral-water  trade  of  lowii  shofweA  further  decline  in  1907^ 

every  spring  reporting  either  a  decrease  or  the  same  production  as  in 
1906.  One  new  spring  was  added  to  the  list,  the  White  Sulphur. 
According  to  the  producers*  returns,  the  quantity  sold  was  127,200 
gallons,  'ndued  at  $30,500,  a  decrease  of  100,300  gallons  from  the  1906 
output  of  227,500,  and  an  increase  in  value  of  $6,800,  as  compared  with 
the  1906  vahie  of  $23,700.  The  average  retail  price  at  the  spring  for 
1907  was  $0.24.  It  is  pof^sible  that  some  decrea^s  in  sales  are  due  to 
less  advertising,  but  the  extensive  use  of  artesian  well  water  by  the 
public  doubtless  affects  trade.  The  total  number  of  springs  reporting 
sales  is  increased  by  1.  At  2  of  the  spring  are  resorts,  and  the  water 
at  3  is  used  for  bathing.  Those  springs  tor  which  retoms  are  avail- 
able are  as  follows : 

Colfax  Sprliii:,  Colfax,  .Tnspcr  County. 
Heston's  Springs,  Fairfield,  Jefferson  County. 
LlneviUe  Spring,  LlnevUle,  Wayne  Oonnty. 
Ottnniwa  Mineral  Spring,  Ottiinivva,  Wai)e]l()  County. 
Bed  Mineral  Spring,  near  Eddyviiie^  Wapello  County. 
"WbltB  Snlpbnr  Spriui^  LInnwood,  Scott  County. 


Returns  from  Kansas  show  a  gain  in  the  sales  of  mineral  waters,  the 

output  increasing  from  305,957  gallons  in  1906  to  862,252  gallons  in 
1907,  a  gain  of  56,295,  or  18  per  cent.  This  gain  is  largely  due  to  ener- 
getic exploitation,  since  a  considerable  quantity  of  water  used  in  mak- 
ing soft  drinks  was  included  in  the  lOOG  returns.  The  value,  however, 
decreased  over  80  per  oent,  or  firam  $89,807  in  1906  to  $61,454  in  1907, 
the  average  retail  price  for  1907  being  $0.17,  as  against  $0.29  reported 
in  1906.  Two  new  sprinp  reported  for  the  first  time  in  1907,  the 
Agani{)pe  and  the  Crystal,  making  the  total  niiniWr  reporting  sales 
greater  by  1.  Seven  of  the  springs  are  used  as  resorts,  and  have  ac- 


No  new  springs  reported  dnring 


IOWA. 


KANSAS. 
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commocUitions  for  over  800  people,  and  the  water  at  7  is  used  for  bath- 
ing purposes.  About  thrco  fourths  of  the  entire  output  is  sold  for 
medicinal  use.  The  springs  from  which  reports  were  received  are: 

AbilonA  Spring,  Willowdnle  Township.  TMcklneon  Connty* 
Aganipi)e  Spring,  near  Iii«iepeud(aice,  Montgomery  County. 
Biasing's  Natural  MiHllcal  Spring,  near  ManliattlUD,  Blkgr  OoutJ. 
Boon  Vichy  Sprlnjr.  T(jj)eka,  Shawnee  County. 
California  Sprint',  Franklin  County,^ 

Ciiautauqua  Mincnii  Springs,  Chaiitanqua,  CbautiUM|lia  OoOBtJ. 
Crystal  Sprint:.  Coffey ville,  Moatgommj  Oofmty. 

Geuda  Springs,  Cowley  County. 

Henry  Hoover  Spring,  Onaga,  Pottawatomie  0d1III<7« 
Merrill  Spring,  Carbondale,  Osage  County. 
Phflllp'8  Mineral  Sprlnfr,  Topoka,  Shawnee  County. 
Sun  Mirii-ral  Spring.  Murrill.  P.rnua  County, 
S^caotore  Mineral  Spring,  Brown  CouBtj. 
Waeooda  Spring,  near  Gawker  Ctt7»  HltcbeU  Cmmty. 

XINTUCKY. 

According  to  reports  received  from  producers  the  mineral  water 
trade  of  Kentucky  is  steadily  increasing.  The  1907  totals  show  a 
sain  in  sales  of  189,315  gallons,  or  84  per  cent,  ow  1906,  the  gain 

oein^  attributed  largely  to  improvements  made  at  resorts  and  to  better 
facilities  for  marketinfr  water.  The  Talne  decreased  ^liiibtlY.  how- 
ever, due  to  lower  retail  prices  being  fjii<*l<  d.  The  reported  output 
was  730,920  gallons,  valued  at  $72,373,  an  average  of  about  $0.10  per 
galloEL  Abmit  two-thirds  of  Kentuclcy's  mineral  water  is  tned  tor 
medicinal  purposes.  One  new  producer  was  added  to  the  lisU-the 
Robson — the  total  number  reporting;  bein^  14,  or  2  more  than  for 

1906.  T?osort^  are  situntrrl  at  4  of  the  <^prinp;s  and  tlie  water  at  4  is 
used  fuj'  bathing  purposes.   The  14  iJKxiucei's  to  report  sales  are; 

Anita  Springs,      Grange,  Oldbam  County. 
Beecbwood  Springs,  Beednrood,  Oiran  Ctoonty. 

Blp:  Bono  Sprlnp.  P.5::  Bone,  Boone  County. 

Blue  Lick  Spring,  Blue  Lick  Springs,  Nicholas  Ooonty. 

DreoDOD  Springs,  Henry  Ctiuulj, 

Clon  Lily  Sprinp.  nonr  Bowling  Green,  Warren  Connty. 

Hamby's  Salts,  Iron  and  liithia  Springs.  Dawson  Springs,  Hopkins  County. 

I^ezlngton  Litbia  Springs,  Tiex1ngton«  Payette  Ck>anty. 

Rcnfro  Whlto  Sulphur  Spring.  Tx-xlnfrton,  Fnyotte  Ooimty. 

Robson  Spring,  Alexandria  Pike,  Ciiniiiboll  Couuty. 

Royal  Magneslan  Spring,  near  La  Oraiifro,  Oldham  Ooontyt 

Smith  Medirnl  Well,  near  Kelly.  Christliiu  County. 

Upper  Blue  Lick  Spring,  Davidson,  Nicholas  County. 

Wklte^fl  Grab  Orchard  Spring,  Grab  Oidiard,  LIncola  Ommtr. 

LOUISIANA. 

Loaisisna  shows  a  great  gain  in  the  sales  of  mineral  waters  for 

1907,  the  result  in  part  of  a  new  spring  reporting  and  of  the  activity 

of  another  in  pusnin^^  sales.  The  rate  of  increase  over  1906  was 
about  145  per  rent.  On©  of  the  springs  is  tised  as  a  resort,  but  at 
neither  is  the  water  used  for  batiimg.  The  2  springs  that  made 
returns  are: 

Abita  Springs,  Ablta  Springs,  St.  Tammany  Pariah. 
Kfots  Spring,  Kiots  Sprtnsi^  8t  Landrr  Fartlh. 
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MAINB. 

The  returns  from  Maine  indicate  a  decrease  in  1907  as  to  butii 
quantity  and  value  of  the  mineral  water  output.  According  to  re- 
turns received,  the  production  was  1,161,832  gallons,  valued  at 
$414,300,  while  the  production  for  1900  was  l,8GR.n:^.  gallons,  valued 
at  $424,678,  a  decrease  of  206,281  crallons  and  of  $10,378.  The  av- 
erage retail  price  per  gallon  wiis  $G.ii()  in  1907.    Various  reasons  are 

fiven  for  the  decrease,  probably  the  most  important  being  a  lar^e 
eduction  of  water  used  lor  soft  drinks,  one  spring  which  previously 
reported  a  laige  output  being  omitted  entirely.  A  cool  summer  also 
caused  less  demand  for  spring  water,  and  at  several  of  the  towns  the 
public  supply  has  hen  purified.  The  proprietors  of  4  springs 
reporting  sales  in  190ti  state  that  water  was  given  away  in  190(,  and 
a  few  oAers  were  inactive  during  the  year.  Two  new  springs  were 
heard  from,  the  Glehwood  and  the  Mount  Kebo,  the  total  number  re- 
porting sales  being  26,  a  decrease  of  2  from  1906.  The  record  of 
production  for  the  last  five  years  is  as  follows: 


FrodueUon  and  voiue  of  minmU  waten  ^  Uoktet  1909-19Q7, 


Springs 
reporting 
nlei. 

Quantitv 
sold.(tral- 

1 

Yflu. 

Springs 
reporting 
aalei. 

Quantltr 
8old  (gal- 
lons). 

Value. 

24 
2S 
S9 

612,  !»1 
1,101,787 

992.714  1 
2tf,lM 

1  

28 
26 

I,368,n3 
1.  Ml,  882 

4ii,m 

M6  

About  4  per  cent  of  the  1907  output  reported  was  sold  for  medicinal 
purposes,  tne  bulk  goiu^  for  table  use.  There  are  resorts  at  5  of  the 
springs,  with  accommodations  for  650  people,  and  the  water  at  2  is 

said  to  be  used  for  bathing. 

Those  sj^rinprs  reporting  sales  are  as  follows: 

Bali;era  Puritan  Spring.  Old  Orchard,  Xork  County. 
Garniba«s«tt  Mtneml  Sprin);,  Oarrabassett,  Franklin  Ck»u]il7. 

Crj\stal  >rincral  Si.riiii:,  Aulmrn,  Aiu1rr.s<'o>;gio  County* 

Forest  Sprluijs,  Lllebtield,  Keuuebec  Couuty. 

01«irock  Mineral  Sj)riii^',  Greene,  Androscoggin  County. 

fTTciuvnod  Si'iin;:.  Auburn,  Aiitln>s<  ocgln  (^ouuty. 

(ilenwomt  JSiaing,  St.  Albans,  Somerset  County. 

Highland  Spring,  Lewlston,  Androscoggin  County. 

Indian  ITf'iniir  Spring,  Wells,  York  Cotuity. 

Katagudos  Spring  Jrlabtbrook.  Hancock  County. 

Keystone  Mineral  Spring,  East  Poland,  Androsooggtn  County. 

Mdiiiit  Kebo  Sprfnpr.  Bai-  Harbor,  Ilaiioock  County. 

Mount  Zircon  Spring,  Milton  Plantation,  Oxford  County. 

Pejepflcot  Sprlnfir,  Auburn,  Androscoggin  County. 

Poland  Spring.  Poland.  Arulros<'oggin  County. 

Pownal  Mineral  Spring,  ^ew  Uloucebter,  Cumberland  County. 

Raymond  Sprinter,  North  Raymond,  Cumberland  County. 

Porky  nil!  Spring:.  Fairfleld.  Snnivrs.-t  Cnnnty. 

Habattus  Mineral  Spring,  Wales,  Androscoggin  County. 

Seal  Rock  Spring,  Saco,  York  County. 

Swifter  Spring.  I'rospect,  Waldo  Conntr. 

Tliorudlke  Mineral  Spring,  n^r  Tliorudike,  Waldo  County. 

^EIconlG  Mineral  Spring,  Wlnilow,  Kennebec  Ommty. 

Underwood  Sprlncr.  Falmonth  Fornsldo.  Cumberland  County. 

Wawa  Litliia  Spring,  Ogunquit,  York  Coun^. 

Wtndwr  Mineral  Spring;  Lewlston,  Androsooggin  Oounty. 


Digitized  by  Google 


MINERAL  WATii^fifi. 


767 


MAKTLAND. 

Maryland  return^  sTiow  a  lar^  increase  in  the  sales  of  mineral 
waters  in  1907  as  compared  with  11)06,  the  gain  in  output  being 
429,8^1  gallons,  or  72  per  cent.  The  value  also  increased  from 
$58,334  in  1906  to  $110,039  in  1907,  a  gain  of  $51,705,  or  88  per  cent 
The  average  retail  price  i>er  gallon  u;i-  >0.11.  Two  new  springs 
entered  tlie  list,  the  Blue  Ridge  and  the  White  Rock  Mountain,  max- 
ing  a  total  of  7.  One  of  these,  close  to  the  State  line,  was  formerly 
included  witli  the  I'ennsjdvania  returns.  All  the  spniic^s  did  a  |^ooa 
business,  only  1  showing  a  decrease  in  sales.  The  record  of  the  btate 
for  the  last  five  years  has  been  as  follows: 


Prodvoiion  aiuf  v«Um  of  mineral  watttr»  in  Marplandt  I90S-I907, 


Twr. 

BprliiKN 
reporting 

Quantitr 
aold  {ad' 
loni). 

Value.  , 

springs 
reporting 
Mlei. 

6 
7 

QuanUU 
•old  (gal- 
lons). 

Valm. 

9 
6 
6 

4  Hi, '.f  10 
456,214 

JI-..918  , 
41,320 
44.flS7  1 

156,884 
110,089 

190A  

im  

About  one-fifth  of  tlie  total  output  is  sold  for  mr  dicinal  purpo5?cs, 
the  remainder  l)<*in/j  classed  as  table  water,  llesorts-are  situat<M|  at 
4  of  the  springs  with  accommodutions  for  more  than  iiOO  people, 
and  the  water  at  2  of  them  is  said  to  be  used  for  bathing  purposes. 
Those  reporting  sales  are  as  follows: 

Altamont  Spring,  near  Deer  Park,  Garrett  Gonnty. 

Blue  lUdRe  Spring,  Blue  Mountain,  Washington  County. 

Carroll  Spring,  Forest  Glen,  Montgomery  County. 

Chattolauee  Spring,  Ctiattolance,  Baltimore  Oounty. 

Mardela  Spring,  Mardela,  Wicomico  County. 

Takoma  Spring,  Takonia  Tiirk,  Montg(>ni('ry  County. 

Wliite  Itock  Mountain  Spring,  Blue  Mountain,  Woablngtoa  County. 

MASSACHUSETTS. 

Returns  from  Massachusetts  indicate  n  very  prosperous  year  in  the 
mineral  water  trade,  m  spiic  of  tln»  exclusion  from  the  returns  of 
a  large  quantity  of  water  used  in  tiic  nianufacture  of  ginger  ale,  etc. 
The  liguies  reporied  are  4.6()1,11.>  gallons,  valued  at  $208,579,  as 
against  3,857,955  gallons,  valued  at  $210,1-^2,  in  1906,  a  gain  in  quan- 
tity of  803,160  gallons  and  a  decrease  in  value  of  $1,578.  Poor 
quality  of  public  service  supplies  and  efforts  to  ^ret  trade  are  among 
the  causes  given  for  gains.  The  average  rotnil  price  per  gallon  for 
1007  was  $0.04.  This  relatively  low  price  per  gallon  is  explained 
by  the  fact  that  much  of  the  Massachusetts  water  is  sold  in  barrels 
to  factories  for  drinking  purposes  at  a  certain  price  per  week  or  per 
month,  and  consequently  commands  a  smaller  price  than  that  sola  in 
bottles  and  shipped  some  distance  to  markets.  No  new  springs  re- 
ported during  1907.  Tlirei"  sprin<r??  which  have  previously  reported 
sales  to  the  Survey  were  uniilted  tins  year,  as  all  of  their  output  goes 
into  the  manufacture  of  soft  drinks,  and  1  failed  to  reply  to  the  in- 
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uiries  sent.  The  total  nniiiber  reporting  sales  was  5L  The  record 
or  the  last  five  years  has  been  as  lollows : 


Production  and  value  of  mineral  waten  in  MaaaachusetU,  1909-1907, 


Sprinen 
reporting 

Qiiantitv 
Mtd  (ni- 
tons). 

VaJue.  1 

reporUDg 
nJes. 

Quantity 

Value. 

64 

69 

&. 931, 262 
&.2H.068 

68 
51 

3, 857,9^5 

$210,JL»2 

Less  than  one-fifth  of  the  water  is  used  for  medicinal  purposes. 
Besorts  are  situated  at  4  of  the  spnngs,  with  accommodations  for  189 
people,  and  the  water  at  1  is  said  to  oe  used  for  bathing.  The  51  re- 
porting springs  are : 

Abbotts  Sprinp,  Methnen,  Essex  County. 
Ballardrnlc  Spring,  Aiulover,  Kssex  County. 
Belmont  Crystal  Si)ring,  Belmont,  Middlesex  County. 
ri'liiioMt  Hill  Spring,  Everett,  Middlesex  County. 
Beliuout  JSatinal  Spring,  Belmont,  Middlesex  County. 
Bnmluiin  Spring,  Methuen,  Essex  Cotmty. 

Cbapmans  Crystal  Mineral  Spring.',  .^tonelmm,  Middlesex  Ck)imty> 

Crescent  Spring,  Brocktou,  Plymoutli  County. 

Diamond  Si»ring,  Lawrence,  Bssex  County. 

Everett  Crystal  Spring.  Even-It.  :Nri(l(n»>sr\  riMiuly. 

FarriugtolS  Silver  Spring,  MUtoa,  Norfolk  County. 

Fnlton  Natural  Spring.  Medford,  Middlesex  Gonnty. 

Garfield  Spriiiir,  Weymouth,  Norfolk  County. 

Geddes  Mineral  Spring,  Marlboro,  Middlesex  County. 

Granite  Rock  Spring,  Brockton,  Plymouth  County. 

ITlfrhlnnd  Spring,  \l>ini:to!i.  riymouth  County. 

Hillcrest  Spring,  Rowley,  Essex  County. 

Indian  Spring,  Brockton,  Plymouth  County. 

Katatidiu  Siu  in?.  T.oxington,  Middlesex  County. 

King  Pliilip  Si>riDg,  Mattapoisett,  Plymoutli  County. 

Iceland  Bprfnir.  Nntlck,  Middlesex  Connty. 

T^vors  Leap  Spring.  West  Lynn,  Essex  County. 

Lovers  Leap  Deep  Glen  Spring,  West  Lynn,  Essex  County. 

MaMBBolt  Sprtnir,  West  Springfield,  Hampden  County. 

Milton  Sprlnpr.  Milton.  Norfolk  County. 

Monatlquot  Spring,  South  Brahitree,  Norfolk  County. 

Mount  Holyoke  Llttaia  Spring.  South  Hadley,  Hampshire  County. 

Mount  Pleasant  Spring,  Middlesex.  ^Middlesex  County. 

Nemasket  Sjiring,  Middleboro,  Plymouth  County. 

Nobacot  Mountain  Spring.  Framingbam,  Middlesex  County. 

Norwood  f^iirliiL'.  Norwood,  Norfolk  Tonnty, 

Oak  Gi"o\o  Spring',  I^iwreuce,  Esst>x  County. 

Pearl  Hiii  Mineral  Spring,  Fitohhurg.  Wo rceeter  County, 

I'epj>nif'll  .<priiiir.  pppP'^roll.  MiddloKox  roimty. 
Pocahontas  .Spring,  L.vnntieid  Center,  l-^ssex  Couut^'. 
Purity  Spring.  Si>eneor,  Worcester  Count?-. 
Tlavenwo<>d  Spriiiir.  nioiicoster,  Essex  Coimty. 
Ilobbins  Sprlii;rs,  Arlington  Heights.  Middleflex  Coimty. 
Bock  Spring.  Newburyi>"rt,  Essex  County. 
Stager  Spring.  Wliijiplf*  Hill,  Essex  Cnniify. 
Sand  Springs,  Williamstown,  Berkshire  County. 
Shawmut  Spring,  West  Quincy.  Norfolk  County, 
Silver  Seal  .Spring.  Wobnrn,  ^!b1rl?(»sex  Connty. 
Simi>son  Spring.  South  Easton.  Bristol  County. 
Sterling  Spring,  We«t  I^rnn.  Essex  County. 
Stevens  S|)riug,  I^wrenee.  Essex  Connty. 
Sunnyslde  Spring,  Franklin.  Norfolk  County. 
Swampsoott  Spi  iiiLr.  Swanipsrott,  I<>8ex  County, 
Trapelo  Spring,  Belmont,  Middlesex  County. 
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rndlnc  Crrfftal  Spring,  Rrlprhton.  Suffolk  Comity. 
Valpey  Spring,  Lawrence,  Essex  County. 
WbltniAii  Spring*  Wbltman,  Plymoiitii  Oounty. 

MICHIGAN. 

There  was  a  notable  increase  in  the  mineral-water  trade  of  Michi- 

gnn  during  1907,  though  the  sales  did  not  roarh  hy  fnr  the  production 
re|X)rted  in  1005  of  2/)^4,800  gallons,  in  which,  liuwmer,  was  inHnded 
water  used  for  ginger  ale,  etc.^  The  figures  for  1907  are  1,472,079 
gallons,  Tallied  at  $127,133,  indicating  an  increase  of  570,151  gallons, 
OP  63  per  cent,  and  of  $53J7r>.  or  73  per  cent,  over  the  1906  produc- 
tion or  902,528  gallons,  valued  at  $7n.2rM.  The  average  retail  price 
per  gallon  at  the  spring  in  1907  was  i^O.OO.  Three  springs  which  re- 
port<'d  sales  in  iilOti  were  omitted  in  li)U7  as  their  water  was  lu-^ed  for 
soft  drinks  or  was  furnished  free  to  guests  at  resorts.  Five  new 
springs  reported  for  the  first  time-4he  Battle  Creek,  Crystal,  Davis, 
Bojal  Oak  lithia,  and  White  Oak — ^making  the  total  number  re- 
porting the  same  as  in  lOOd.  Tlj.  rcconl  of  the  output  nnd  value 
of  Aiichigan's  mineral  water  for  the  last  live  years  is  as  follows; 

Prodtfclton  and  value  of  mineral  water*  in  MicMffon  190S-7. 


1  Jiprinp 
Year.  re[Mirting 
1  sales. 

(^iiantity 

HC>U1 

itfiillonH). 

Value. 

lis, -122  1 
•/77.  l>*i^ 

Year. 

ri.'i>ortlng 

tiunntity 
Hold 

Valve. 

1 

1908   19 

-- 

8. 919.  in- 

8.;^'j.«7.> 

» 

902,528 
1.472,«79 

ITS, as? 

137,  m 

1901   19 

1907  

1» 

19m   i: 

About  one-third  of  llic  Sta(«''s  ininl  outpiii  is  iisin]  for  medicinal 
purposes,  the  remainder  Ixjing  table  water.  Resorts  are  situated  at  6 
of  tne  springs,  with  accommodations  for  880  people,  and  the  water 
at  4  of  them  is  said  to  be  use<l  for  batliing  purposes.  The  19  pro- 
ducers reporting  sales  are  as  follows: 

Aiulrt'us  Mntmofli'  MItiornI  Spring,  St.  lyinls.  Gratiot  County. 

BatUe  Creek  LitUia  Spriuj;,  Battle  Creek,  Callioim  County. 

Bromo-Hygela  Mineral  Well,  Coldwater,  Branch  Couuty. 

Crystal  Springs,  (trand  Kaiiiils.  Kent  f""unty. 

Ihivis  Springs,  Toplnabee,  Cheboygan  Coun^. 

LftBKinffwald  Sprlntr,  Grand  Rapids,  Kent  Ck>nnty. 

^MidlaiKl  Miu.  r.il  Si  !  in-  Midliuul,  Midland  County. 

No-che-nio  Mineral  S|)ring,  Reed  City,  O^ceuia  Couuty. 

Og^aw  Spring,  Maltby.  Ogemaw  County. 

Pagoda  Spring,  Motinf  ( "icniciis,  Macomb  r. iimty. 

Ponce  de  L«ou  Spring,  Paris  TowusLip,  .Kent  County. 

ProBtt  Flowing  Well,  Flint,  Genesee  County. 

Roynl  Oak  LIthIa  Spring.  Royal  Oak.  Oakland  County* 

Salutaria  Spring,  St  Clair,  St.  Clair  Couuty. 

Sanltas  Spring.  Toplnabee,  Cheboygan  County. 

Sterling  Spring,  Crystal  Falls.  Iron  Conntv. 

Victory  S|>ring,  Mount  Clemens,  Macomb  County. 

White  Oak  Spring,  near  Battle  Creek,  Calhoun  County. 

To-Landa  Spring*  Big  Bapids,  Mecosta  County. 

MINNESOTA. 

Minnesota  continues  to  occupy  first  place  in  the  rank  of  mineral- 
water  output  by  reason  of  the  large  production  from  a  few  springs 
aapplying  consumers  in  Minneapolis  and  St.  PauL  The  figures  for 

S1S06— II  a  lOOT,  ft  2- 
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1907  show  an  increase  of  almost  12  per  cent  in  the  Quantity  sold. 
TbA  actual  hgures  reported  are  9,654,030  gallons,  valuea  at  $524,800, 
which,  compared  with  the  1906  output  of  8.621,9t9  gallons,  yalued  at 
$175,077.  shows  an  increase  of  1,032,051  gallons,  or  11.97  per  cent,  and 

of  $349,123,  or  198.73  per  cent 
The  record  for  the  last  five  years  has  been  as  follows: 

Prodnctkm  and  value  of  mineral  waters  in  MinneMta^  1998-1907. 


Y«Mr. 

rtiNirliiiK 
Bales. 

•.juiuility 

Mlltl 

(gaUoQS). 

Value. 

Tear. 

Springs 
reporting 

Quantity 

H>1<1  '  Value. 

(galloQs).  1 

4 
4 

8,22H,000 
902,500 

$46,470 
21,640 
132,970 

.  7 
6 

• 

8,621.979 
9,6&1,030 

$175,677 
624,800 

uw  

The  avenge  retail  price  per  jrallon  at  the  spring  for  1907  was 
$0.05,  an  advance  of  3  cents  over  the  lOOf)  price.  Less  than  2  per 
cent  of  the  water  was  sold  for  medicinal  purposet*,  the  bulk  ot  it 
being  for  table  use.  One  new  spring  reported  sales  for  the  first  time 
in  1907 — ^the  Bed  Star.  There  are  no  resorts  at  the  springs,  but  the 
water  at  1  is  said  to  be  used  for  bathing. 

The  8  reporting  springs  are  as  foUows: 

Glenwood-Inglewood  Spring,  Minn«npoIl8,  H«mepin  Gounty. 

TTijrliland  Spring,  St.  Paul.  Ramsey  ronnty. 

ludiuLi  ^ledical  Spring,  Elk  Kher,  t>lierljuino  County. 

Mankato  Mineral  Si)rings,  near  Eagle  Lake,  Blue  Eartll  County. 

Owntonna  Vieby  Spring.  Owatonna,  Steele  County. 

Ked  Star  Spring,  Cold  Spring,  Steams  County. 

Rock  Spring,  Sliakopee.,  Scott  County. 

Trio  Siloam  Spring,  Aastin,  Mower  Coanty. 

MISSISSIPPI. 

The  mineral- water  trade  of  Mississippi  seems  to  have  enjoyed 

prosperity  during  1907,  the  sales  increasing  from  254,279  ^rallons  in 
1906  to  425,500  in  1007,  an  increase  of  171,221  gallons,  or  (•T  per  cent. 
The  value  also  increased  from  $52,820  in  1906  to  $93,350  in  1907,  a 
gain  of  $40,530,  or  almost  77  per  cent  The  average  retail  price  per 

f allon  at  the  spring  was  $0.22.  Improvements  at  resorts  and  better 
acilities  for  reaching  the  sprin/^s  are  among  the  causes  given  by 
prodncers  to  account  tor  the  growing  demand  for  ^prinrr  water.  Less 
than  one-tenth  of  tlie  water  is  used  for  tahlc  [iiirpu.se.s,  tiie  bulk  being 
medicinal.  Mo  new  spring>i  reported  bales  in  1907,  the  total  number 
being  the  same  as  in  1906.  Resorts  are  situated  at  7  of  the  springs 
w^th  accommodations  for  775  people,  and  the  water  at  5  is  used  for 
bathing  purposes.  The  list  of  reporting  springs  follows: 

Anmdol  T.itliia  Spring,  near  Meridian,  T.aiidonlale  Coanty. 
Browns  "WhIIs.  noar  Tlazleliurst,  C(»pifl»  County. 
Castaliau  JSjainK,  utar  Durant.  Holmes  County. 
Lauderdale  Springs,  Lauderdale,  Lauderdale  County. 
Mammoth  Spring,  Mauniioib  Sprfn^r?,  IVrry  County. 
Robinson  Springs,  near  Pocahontas,  Madison  County. 
Stafford  Mineral  Springs.  Vossburg,  Jasper  County. 
Voasbu^  Lithla  Spring,  Vossburg,  Jasper  County. 
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MISSOURI. 

The  returns  from  Missouri  show  a  small  increase  in  the  mineral- 
water  trade  during  1007,  in  spite  of  a  considerable  deductitm  ftnr 
water  used  in  makm^  ginger  ale,  etc  The  output  is  given  as  667,282 

fallons,  valued  at  $103,;J14,  an  increase  over  1906  of  48,832  gallons  and 
6,700.  The  average  rot  nil  price  per  jjallon  at  the  spring  was  $0.15. 
About  two-fifths  of  thti  total  is  used  for  medicinal  purposes,  the 
remainder  being  table  water.  Reports  were  received  from  4  new 
springs,  the  B^hert,  Hornet  Mineral,  Salt  Sulphur,  and  Tiffany, 
and  t^e  total  number  making  returns  of  sales  was  18,  an  increase  or 
1  over  15)06.  At  -o\pral  of  the  Missouri  sprinp^  the  water  is  given 
nwny  to  visitors  or  furnished  free  to  gnc^^ts  at  tlie  hotels,  and  these 
springs  have  been  eliminated  this  year  from  the  list  of  those  report- 
ing sales.  Resorts  are  situated  at  9  of  the  springs,  with  accommoda- 
tions for  7,000  people,  and  the  water  at  5  is  used  for  bathing.  Those 
springs  from  which  reports  of  sales  are  at  hand  are  as  follows: 

American  Sprinu'.  St.  Louis.  St.  I/nii8  City  County. 

Aqaa  Vitae  Minora]  .SiiriuK»  Cautou,  Lewis  County. 

B.  R  Mtueml  Sfirinp,  near  Bowling  Green.  Pike  County. 

Rok'her  .\rto^^i;iii  \V««1I.  St.  Lonls.  St.  Louis  City  Couoty. 

Blue  Lick  spring.  Blue  Lick,  i>uliue  County. 

Bocliert  SprinpR.  near  De  Boto,  JefTeraon  Coonty. 

Centnil  I',  ! !  I  i'l   i  Spring'.  Kxri'ls?ior  Sprlnirs,  C'lny  ('ouuly. 

Crystal  Lithium  Sitting,  Lxceli*iur  .Springs,  Clay  County. 

Cnawibary  SpriuK.  near  Kansas  City,  Jackson  County. 

llaynialxor  .Sprinir.  Morcer  County,  near  Ivinovillo.  Iowa. 

Hornet  .Vliucral  Springs,  Bowling  Green,  Pilvc  County. 

Jaekflon  Litbia  SprfoK,  Monnt  Wn8hln;:ton,  .Taekson  County. 

K:i!'ii;it  iind  Ionian  I.iHiia  Siir!i!;:s,  uonr  Tlov.  nnt:  Cn'on,  Pike  CouOty. 

McAllister  Hprlugs,  McAllister  Springs,  Saline  County. 

Salt  Sulphur  Bprinir.  Exoelstor  Springs,  Clay  County. 

Soda Carlioiiir  Spriii::,  1'      'si,»r  Springs,  Clay  County. 

Sweet  Springs,  Sweet  Siaiug^,  Saline  County. 

Tifflany  Spring,  near  Parkville,  Piatt  County. 

MONTANA. 

The  miTToral  water  trnrlo  of  Montana  prospered  during  1907.  One 
new  >prhiL''  was  added  to  the  li^t.  the  Si!o-ia  Mineral.  I>ess  tlian  one- 
tenth  ot  the  water  of  the  2  springs  is  used  for  medicinal  purposes. 
There  is  no  resort  at  either  vpring,  but  the  water  of  1  is  used  for 
batldng.  The  springs  are: 

Llamer'a  Mineral  Spring,  Helena,  Lewis  and  Clark  County. 
Silesia  Mineral  Spring,  Silesia,  Cart)on  County. 

NEBRASKA. 

There  was  no  change  in  the  li>l  of  niineral  springs  in  Nebraska,  the 
same  spring  reporting  ns  heretofore.  Tlie  water  is  sold  for  both 
medicinal  and  table  purposes,  and  the  spring  is  the  site  of  a  resort 
where  the  water  is  used  for  bathing.  The  name  of  this  spring  follows: 

Sbogo  Utbhi  Spring,  Mllford,  Seward  Cbnnty. 

NEW  HAMPSHIRE. 

There  was  n  irr»';it  dc 'line  in  the  ininernl-water  trade  of  Xew  Hamp- 
shire during  li'Or,  the  out  put  ialiing  otf  56  per  cent.  The  figures  re- 
ported for  1907  are  S48«500  gallons,  valued  at  $164,943,  against  781,500 
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g^allons  in  1906,  valued  at  $230,650,  a  loss  of  438,500  gallons  in  quan- 
tity and  of  $65,707  in  value.  The  producers  reirart  no  special  reason 
for  this  decrease,  though  a  large  quantity  was  elimina  ted  this  year  as 

going  into  the  manufacture  or  various  drinks.  One  new  spring  re- 
ported, the  Wilton  Mineral.  Altogether  there  were  6  springs  report- 
ing sales,  an  increase  of  1  over  last  year.  There  are  resorts  at  2  of 
these,  with  accommodations  for  60  guests.  None  of  the  water  is  used 
for  bathing.  The  6  springs  reporting  sales  aro  as  follows : 

Amberat  Mineral  tSprln?.  Amberst,  Hillsboro  County. 

Granite  Stnfe  Si)rii)K,  TMalstow.  Kooklnjrham  County. 
Lafayette  MiDernl  Sprlug,  Derry,  Kockingliom  County. 
Londonderry  Lftbla  Spring;  LondonderiT«  Rocklngbam  County, 
rnck  Monndiux'k  Llthla  Spring:.  Temr'f".  Hillsboro  County. 
Wilton  Mineral  Spring,  near  Wilton,  Ulll^ro  County. 

NSW  JBRSBY. 

New  Jersey  continued  to  diow  a  large  increase  in  mineral-water 
output,  the  increase  in  1907  heing  somewhat  over  G7  per  cent.  Ac- 
cording to  reports  from  producers  there  were  sold  during  the  year 
982,445  gallons  of  water,  valued  at  $103,082,  a  gain  of  397,230  gallons 
in  quantity  and  of  $37,890  in  vahje.  The  average  retail  price  per 
gallon  at  the  spring  was  $0.11.  The  bulk  of  the  New  Jersey  water  is 
used  for  table  purposes.  Nearly  every  sjiring  reporting  showed  an 
increaso  in  its  trade,  more  advertising  and  consequently  greater  de- 
mand being  the  principal  cause  stated.  Two  new  producers  reported, 
the  Culm  Rock  and  the  Ironroek,  the  lotal  springs  rej^orting  sales 
being  increased  by  2.  A  few  of  the  springs  state  that  they  arc  the 
sites  of  resorts,  but  at  none  is  the  water  used  for  bathing.  Statements 
of  sales  were  received  from  the  following: 

Alpha  MiDernl  Sprint;,  SprlngfleUl,  Union  Connty. 

Beecli  Sprliip,  nonr  Wnodhnry,  (llouccstcr  County. 

Culm  Rock  Spring,  riuckcmiii,  Somerset  County. 

Hatawanna,  Budd  I,;il<e.  Morris  County. 

Indian  Sprlnp:,  nonr  Rockaway,  Morris  County. 

Ironroek  Miueral  Sprlnp?,  Camden  County. 

Kalittm  Spring,  Collingswood.  Cunulen  County. 

Knnonsc  O'lktaTid  Sprintr.  0;ik1nnfl,  T^orcron  County. 

lied  liut.  k  .SiaiiiK,  Sjiriii^  \  alk'y  Itoad,  I5ergen  County. 

Trinity  Spring's,  .Morseniere.  Htujren  County. 

Watcliung  Spring,  North  rialufleld  Township,  Somerset  County. 

NSW  MEXICO. 

There  was  a  decline  in  New  Mexico's  mineral-water  trade  during 
1907,  the  output  decreasing  28,200  gallons,  or  30  per  cent.  Ilie  value 
decreased  in  oven  greater  proportion,  from  $17,700  in  1906  to  $9,120 
in  1007.  The  average  retail  price  per  gallon  was  $0.14,  as  against 
$0.10  in  1000.  One  sprinir  reported  for  the  fir>t  timo.  the  Alvarado, 
this  sj)ring  having  bought  the  business  of  one  uf  the  older  springs. 
About  half  of  the  water  is  used  for  medicinal  purposes  and  half  tor 
table  use.  Resorts  are  situated  at  2  of  the  springs,  accommodating 
about  150  guests,  and  at  3  the  water  is  used  for  bathinif.  Those 
springs  reporting  sales  are  as  follows: 

Alvarado  55nrfiit:,  near  Albnqtirrque,  Bernalillo  CoUDty. 
Fay  wood  Hot  Springs,  Fay  wood,  Grant  County. 
Macbeth  Bprlng,  near  Las  Vegas,  San  Miguel  County. 
OJo  Oalloite  Spring,  OJo  Calient^  Taos  County. 
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NEW  YORK. 

New  York  showed  an  increase  in  its  output  of  mineral  wntrr  dur- 
ing the  year,  the  salo^  increasing  from  6.481.074  jra lions  in  IdOQ  to 
7,176,815  g5i linns  ill  1^07,  a  gain  of  695,741  gulluiis,  or  10.73  per 
cent.  The  \  aiue,  however,  decreased,  the  average  price  per  gallon 
declining  from  $0.14  in  1906  to  $0.09  in  1907.  A  nuniDer  Si  the 
Saratoga  spring  or  ^vells  which  report  a  fiJlinff  off  in  business 
attribute  it  to  the  drain  on  undcrgrotind  supplies  by  pumps  of  pro- 
ducers of  carbon  dioxide,  a  matter  dial  is  still  Ivefore  trie  courts. 

The  following  table  shows  the  output  and  value  of  mineral  waters 
from  New  York  for  the  last  five  years : 


ProdudUm  wnd  vafme  of  m4nerfU  waten  in  New  Tork,  IBOS'lWt* 


1  SpriuK-s 
Yc«r.  reporting 
1  salcft. 

Quuntlly 

(galluUfl). 

ValD«. 

Springs 
reporting 
aaics. 

Quantity 

ftold 
(gallonji). 

VbIim. 

1908   

•il 
40 

1,827,408 

e.  352,517 
5.  (519,878 

$1,432,801 
7S3,M4 
602.  <M) 

1«M  

42 
4t 

C4S1,074 
7. 176.  Sift 

iaw,47s 

I9(M  

1906  

Tvcss  than  one-third  of  tlte  1907  output  reported  is  used  for  medic- 
inal purpoFCp.  the  sales  being  chiefly  table  ANUlcr.  Tliree  new  pro- 
ducers are  listed,  the  Elk,  Monarch,  and  Os-We-Uo.  Several  springs 
which  have  heretofore  reported  sales  have  heen  eliminated  from  the 
list — 1  was  temporarily  suspended,  at  2  the  water  is  used  exclusively 
by  the  guests,  and  1  is  used  for  town  supply.  The  total  number 
reporting  was  41,  a  deerense  of  1  from  190r>.  In  0  raises  the  springs 
are  fsituated  at  or  near  resorts  with  accommodations  for  thousands  of 
people,  and  at  4  the  water  is  used  for  bathing. 

Those  reporting  sales  are  as  follows: 

Artesian  LIthIa  Spring,  Ballston  Spa,  Saratoga  County. 

Artesian  N.iturnl  Mineral  Spring.  Franklin  Springy  Ooelda  Goantj. 

Avon  Sulphur  Spring,  Avon,  LlvlnRs><Mi  rounty. 

BaUlwin  Mineral  Spring,  Caynga,  Cayuga  County. 

Boonville  Mineral  Springs,  near  Boonville,  Oneida  Oounty. 

Breesport  S[)ring.  Breesport.  riieiuung  County. 

Brlarclil!  Spring,  Brlarclitl  Manor,  Westchester  County. 

Cbautauqua  Llthia  Spring,  West  Portland,  Cbantaaqiia  Oounty. 

Cbeniung  Spring,  Clienjung,  Cbcmung  County. 

Crystal  Springs,  near  Oswego,  Oswego  County. 

Deep  Kock  Spring,  Oswego,  Oswego  County, 

Elixir  Sprint'.  CHntondaie.  Ulster  County. 

Elk  Spring,  u.swi  ko,  Oswego  County. 

Gardine  White  Sulphur  Spring,  Sharon  Siu  ings,  SdlObarle  Gouoty. 

Geneva  Mineral  Spring,  Geneva,  Ontario  Coniify. 

Great  Bear  Spring,  near  Fulton,  Oswego  Ouiiity. 

Hide's  Franklin  MiiH  iul  Spring,  Ballstnn  spa,  Saratoga  OOQnty* 

Hornby  Sulphur  Spring.  Horniiy,  Steul)en  County. 

Magnetic  Flint  Kock  S|)rlng.  i:imira.  Chenuing  County. 

Massena  Mineral  spi  ing,  Mjissena  Springs.  St.  Ijawreoce  County. 

Monarch  Spring,  Matt<*Jiwan,  Dutchess  County. 

Monnt  View  Spring,  Poughke<M>slc,  Dutchess  County. 

Os-We-Go  Spring,  Osweg(),  O.swego  County. 

Pleasant  Valley  IMlTuTal  Sfirinir.  IllioIinN-,  SttMihcn  ('<«unty. 

Bed  Jacket  Mineral  iSpring,  £>enecu  1  ullt$,  ^Seueca  County. 
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Saratoga  Springs,  Saratoga  GottDty: 

AroQdack  Sprlug. 

Chief  Spring. 

Congress  Sin'iug. 

Geyser  Spring. 

Hatbora  Spring. 

High  Rock  Spriug. 

Patterson  Spring. 

Royal  Spring. 

Saratoga  Carlsbad  Sitring, 

Saratoga  Seltzer  and  Emperor  Spring. 

Star  Spring. 
Setauket  Spring,  Setauket,  Suffolk  County. 
Split  Rock  Litbia  Spriug,  Franklin  Springs,  Oneida  County. 
Sun-Ray  Spring,  Ellenvlllp,  Ulster  County. 
Siiiisct  SprlnK,  llaiiics  Falls,  ("JreciH'  ('minty. 
Vita  Spring,  Durkeetown,  Washington  Cf)unty. 
WaablDgton  Lithia  Spring,  Ballston  Spa,  Saratoga  Oouikty. 


NORTH  CAROLINA. 


There  was  a  sliglil  increase  in  the  mineral-water  output  of  North 
Carolina  for  1907,  the  sales  incixiasing  from  160,352  gallons,  valued  at 
$81,413,  in  1906  to  193,479  gallons,  valued  at  $40,302,  in  1907,  a  gain 
of  37,127  gallons  in  quantity  and  of  $8,889  in  value.  The  average 
retail  price  per  o;nllon  \va<?  $0.21.  A  great  deal  of  the  North  Carolina 
mineral  water  was  reported  as  n«'d  in  the  manufacture  of  soft  drinks, 
making  the  increase  much  sniaiicr  than  it  would  have  been  w^ith  this 
water  included.  About  seven-eighths  of  the  total  output  ^ven  was 
tised  for  medicinal  purposes,  which  accounts  for  the  relatively  hiffh 
price  per  gallon.  One  new  spring  reported,  the  Blount  Vernon,  the 
total  number  reporting  being  thf  saiiie  as  in  lOOG.  Resorts  arc  situ- 
ated at  10  of  the  springs,  with  total  accoumiodations  for  1,G15  pcojiie, 
and  the  water  at  5  is  used  for  bathing.  The  springs  from  which 
returns  of  sales  were  available  are: 

All  Healing  Spring,  Alkaline  Rprlngn,  Alexander  County. 

Bnriiiui  IJock  SjirinL',  Ikirhini  Springs,  Ti-cildl  County. 

Buckhoru  Litbia  Spring,  iiuiiock,  GrnuvIUc  County. 

Connelly  Springs,  Connolly  Springs,  Burke  Ciounty. 

II.ivwikmI  Wliifc'  Sulphur  Sjiring,  near  Wayncsvillei  Haywood  Comity, 

Jackson  Spriug,  Jackson  Spriugi^,  Moore  County. 

MIda  Spring,  near  Charlotte,  Meeklenbnrg  County. 

Moore's  spring's,  Mi>orr'S  Sja'incs,  Sfokes  County. 

Mount  Vernon  Springs,  Mount  \  ernou  Springs.  Chatham  County. 

Panacea  Spring,  near  Littleton.  Warren  County. 

Seven  Sr)ringf:.  Soacii  Sprinsrs.  Wnyno  Trmnty. 

Thompson  Bromine  and  Arsenic  Spring,  Grumpier,  Ashe  County. 

Yade  Mecum  Spring,  Vade  Mecnm,  Stokea  County. 

OHIO. 

The  returns  from  Ohio  for  1907  indicate  a  falling  off  in  output 
of  about  14  per  cent,  the  fi^riiivs  roportod  being  l.r»3f>.r)21  gallons, 
valued  at  $121,531,  against  1.700.707  gallons,  valued  at  $104,007,  in 
1000.  n  decrease  of  2M.140  gallons  in  fjuantitv  nTul  of  12.1 70  in 
value.  Most  producers  said  tliev  did  more  b^silJt^^  than  in  1000, 
however,  and  the  apparent  decline  is  due  largely  to  the  <iuantity  of 
water  reported  usea  for  making  carbonated  drinks  in  1907. 
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The  record  for  the  State  for  the  last  five  years  is  as  follows: 

Production  and  value  of  mineral  waters  in  OhiOt  190S-J9Q7, 


Year.  mportinc 

Quantity 
1  aotd 
(g«llont). 

i 

Value.   1  Year. 

SpringH 
refwrtuiK 

Quantity 

■old 
(gallons). 

Valiw. 

im   i:{ 

1906  .•  1  23 

1,3X9.969 
3.  TSS.  9.  VS 
j  94S.U4 

«91,107  ,  1906  

117. 7U3 

27 
M 

1  790.767 

SIM,  007 

m,sa 

Tho  nvorfiijf  rotail  jn-irc  por  srjillon  of  the  1007  output  was  $0.08, 
indicatiiiir  that  tlie  hulk  of  iIh-  Uliio  water  is  u>ed  for  table  purposes. 
Three  bpniigs  that  reported  in  lOOG  are  not  included  in  the  1907  list, 
because  all  the  output  was  used  for  soft  drinks.  Two  new  springs, 
tlie  Belmont  and  the  Crystal,  are  listed.  There  are  resorts  at  only 
3  of  tlio  24  ?prin^  reporting,  with  accommodations  for  800  guests 
and  the  water  at  «*i  is  u><m1  for  bathinfr. 

Those  springs  from  which  returns  of  &aleo  were  received  are: 

Antnrus  I.ithia  SpringH,  PortaKf  Township,  ^Summit  County. 
Avoudale  Spring,  Arondale  Helicbtg,  Belmont  Coiioty. 
Bpwh  Hock  Spring,  near  Znnesviile,  MuRklnguin  County. 
Beiiuiorc  S|»rinKS>.  near  Sijrnal,  Columbiana  County. 
Behnoiit  Spriiie.  Uridfieport,  lUMmoiit  tNainty.  ' 
ColliUKWond  Spriiijrs,  Toltnlo,  T,n<>n>^  rvinnty. 
Croni  Mhiornl  Sprint:,  Aiisf intowu,  Muboning  County. 
Crystal  Spring,  near  Miirtins  Ferry,  llelmont  County. 
DeerMeld  Spring.  r)eerri<'ld,  Porlape  County. 
Fargo  Mineral  Springs,  Aslliahula,  A.shtahiila  County. 
Fisher's  Mnxiiesia  Mineral  Spring,  North  Columbus,  Franklin  OOTOlty. 
Jefferson  Sftring,  Hlooin  Township.  Fiiirrteld  County. 
Navahoe  S|iring,  near  New  Paris,  I'reide  County. 
Oak  KIdge  Mineral  Springs,  (Jreenspring,  Sandusky  County. 
Odevene  Spring,  Delaware,  Delaware  County. 
PaincfvUle  Mineral  Spring,  Palnesville,  I^lce  County. 
Qnakerdale  Spring,  Colerain,  r.elniont  County. 
Keynoid's  Artesian  Well.  (ireenspriTiir.  Saiidusliy  County, 
Rfpley  Bromo  T.lthla  Spring,  llii  1 -  y.  Brown  County. 
*  Sandrfx'k  Sjirn!-',  r:iiir.'!i.  .stnrk  ('<>i'tity. 

Bulpbnr  Lick  Sining,  uear  Chillicothc,  Horn  County. 
Tallewanda  Mineral  Spring,  College  Comer,  Preble  County. 
Wheeler  Mineral  Si  ring,  Yonngstown,  Mahnning  T'oiinty. 
Wood's  Lltiiia  Si>rlug,  near  iiridgei)ort,  Belmont  County. 

OKLAHOMA. 

This  year  the  Oklahoma  list  includes  springs  formerly  credited  to 
Indian  Territory.  There  appears  to  have  been  a  slight  decline  in  the 
trade,  the  output  falling  off  from  72,419  ^Uons,  valued  at  $7,744,  in 
1906  to  69,725  gallons,  valued  at  $7,345,  m  1907,  a  decrease  of  2,694: 
gnllons  in  qnnntit)  :ipd  of  $.'^00  in  value.  One  new  spring  wa«^  added 
to  ilie  ]i«t.  (he  (Oklahoma  Hygienic.  Two  of  the  springs  are  said 
to  be  located  at  resorts,  with  accommodations  for  250  people  and 
with  facilities  for  bathing.  The  4  springs  reporting  ailes  are  as 
follows: 

Beach  Spring,  Sulphur,  Murray  County. 
Germicide  Well,  WjiL'r)ri.  r.  WnL-ntu  r  f'nnnt.v. 

Lewis  Crystalline  Lithia  Well,  Oklahoma  City,  Oklahoma  CouuLy. 
OUaboma  Hygfenlc  Mineral  Well,  Ferry,  Noble  County. 


Digitized  by  Google 


776 


MIKBBAL  REBOUBOBfl. 


ORBOON. 


There  was  an  apparent  falling  off  in  the  mineral-water  output  of 
Oregon  during  1907.  The  figures  reported  are  24,225  sallons  sold, 
valued  at  $5,556,  against  30,850  gallons  sold  in  1906,  yaluS  at  $12,523, 
a  decrease  of  6,C25  gallons  and  of  $6,907.  The  average  retail  price 
per  frallon  was  $0.23,  against  $0.41  in  1900.  A  cool  August  and  the 
business  depression  affected  trade  at  those  springs  tliat  are  resorts, 
but  the  increatii^d  deduction  for  soft-drink  manufacture  accounts  for 
the  decline  shown.  The  total  number  reporting  sales  is  2  less  than  in 
1906.  A  litUe  more  than  half  of  the  water  is  used  for  table  purposes. 
Resorts  are  situated  at  4  of  the  springs,  and  the  water  at  3  is  used  for 
bathinfi;  purposes. 

Those  sprmgs  reporting  sales  are: 

Cascade  Mineral  Spring,  Cascadia,  Linn  County. 
ColestlD  Spring,  Colestin,  Jackson  County. 
McKean's  Scxla  Springs,  near  Seneca,  (Jmni  County, 
Sodaville  Mineral  Spring,  Sodaville,  Linn  County. 
Wftgner'a  Spring.  Soda  Springs,  Jackaon  County. 


PENNSYLVANIA. 


Although  the  returns  from  Pennsylvania  indicate  a  decrease  in 
both  quantity  and  value  of  the  output,  this  falling  off  is  probably 
mora  apparent  than  real,  as  most  producers  state  &at  business  was 
better  tnan  in  1906.  Several  spring  which  have  heretofore  reported 
sales  were  idle  durinfj^  1907  or  their  water  was  used  exclusively  bv 
e^uests  at  hotels,  and  one  large  spring  was  tr  nisfcrred  to  Maryland, 
liiis  accounts  for  part  of  tlie  uecrcase,  but  ihe  chief  factor  is  the 
^reat  quantity  of  water  reported  as  used  in  the  manufacture  of  soft 
drinks.  The  stated  output  for  1907  was  1,287,0C3  gallons  sold, 
valued  at  $235,807,  as  against  l.r;0r..286  gallons  sold  in  1906,  valued 
at  $280,054,  a  decrease  of  21!>.22;i  gallons  in  quantity  and  of  $44,247 
in  value.    The  average  retail  price  ])cr  •rallon  at  the  spring  was  $0.18. 

The  following  table  shows  tlie  output  and  value  of  mineral  water 
from  Pennsylvania  from  1903  to  190y,  inclusive: 

Production  and  value  of  mineral  icatert  in  PeniMylvonla,  J90S-1B07. 


Year. 


sprint's 
I  rt•^M>^lmK 


im  

190i  

1M6  


■28 

21 
27 


(.^IIMtltilV 


l,n22,860 

743. 
1,322,  fiM 


Value. 


«357.579 
lM,il3  , 


Quantity 


Value. 


1,287,063 


92^0, 05t 


IjCss  than  one-third  of  the  1007  output  friven  wn«  u^ed  for  medicinal 
purposes,  the  bulk  being  sold  for  drinking  and  table  purpos(»s.  Three 
new  producers  reported,  the  Kecksburg,  the  Keystone,  and  the  Wil- 
son, the  total  number  reporting  sales  being  1  more  than  last  year. 
Twelve  of  the  springs  are  situated  at  or  near  resorts  wiUi  total 
accommodations  for  1,995  people,  and  the  water  at  8  is  used  for 
bathing. 
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The  28  springs  reporting  are  as  follows: 

Bedford  ClinlylK-ate  Spring,  near  I'.c(lft)rtl,  Bedford  Coanty. 
Bedford  .Mliioritl  HiTin^r,  ni^nr  B«Hlford,  Bedford  Connty. 
Bliick  Burn'u  Miut-ral  Sjaiiijf,  Pleasant  Gruve,  Laucnster  County. 
Bruce  Subrock  Spring,  PUtuburg.  Allegheny  County. 
CloverdHle  LItbia  Spring,  near  Newviilo,  Cumberlnnd  County. 
ColTln's  White  Sulphur  Spring.  Sulphur  Springs,  BLslford  County. 
Crystal  Spring,  Ephrata,  IjinaiKter  County. 

JDe  Profundus  and  Chalybente  Spring,  Saegortown,  Crawford  County. 

De  Vita  Mineral  S|*riug,  Cambridge  Springs,  Crawford  County. 

East  Mountain  Lithfa  S|  ring,  near  FactoryviUeb  Wyoming  Ooanty. 

Glacier  Spring,  Kphrata,  Lancaster  County. 

Olen  Smninlt  Spring,  (Jlen  ftnmmit  Springs,  Luzerne  County. 

Gray  Spring,  ('auiinidL'f  Si-riuL's,  ("iMw  iord  County. 

Harrison  Valley  Mineral  Spring,  Harrisou  \'alley,  Potter  County. 

Keckflbnrir  Arteelan  Mineral  Spring.  KeckAurg,  VVeBtmoreland  County. 

Koy.stoiic  Spring.  Factory villt-,  Wyoming  County. 

I^ng  Spring,  Venango,  Crawford  County. 

Magneela  Springs,  Cambridge  Springs,  Crawford  County. 

Pavilion  Spriiii:.  Smitti  Monnt.iin,  T'.rrks  County. 

PetUcord  Spring,  Cambridge  Springs,  Crawford  County. 

PneoDO  Mineral  Spring,  Bucka  Townsblp,  Luserne  Ooanty. 

Pulaski  Siirlntrs,  Puliiski,  T-.i\vroiue  County. 

Rosa-Common  Spring,  ICoss-Common,  Monroe  County. 

Sboliola  Spring,  Walker  Lake.  Pike  Ooonty. 

Tuc'kahoe  Mineral  Sprin?,  ncnr  NortlMitulu  rlnnd.  NorUnUDberland  OoDnlj 
Whann  IJthia  Spring,  1-Yankliu,  Venango  County. 
White  House  Spring,  Neversink  Mountain,  Berks  Ooanty. 
Wilson  Springy  Mount  Pocono,  Monroe  Goan^. 

RHODE  ISLAND. 

There  wns  an  increase  in  the  mineral  water  trade  of  Rhode  Island 
during  r.»()7,  the  sales  iiicroining  from  220,770  gallons,  valued  nt 
$10,101,  in  lUUti,  lu  2i;>,;)U7  gallons,  valued  at  $17,108,  in  1907,  a  '^■.wn 
of  24,537  gallons  and  of  $1)47.  TJie  average  retail  price  per  guiion 
was  tae  same  as  ia  1900,  $0.07.  The  entire  output  from  Rhode  &laiid 
ia  vaed  for  table  purposes.  There  were  no  new  springs,  the  total 
niunber  reporting  being  the  same  as  in  1906.  They  are: 

Berry  Spring.  I'awtnckot,  I^rovidonco  County. 
Gladstone  Si»rlng,  NarraKauKt-tt  IMer.  Washington  County. 
Holly  Mineral  Spring,  Eiist  VVoonsocket,  Providence  County. 
Ocbee  Mineral  Bpring,  Jolinaton,  Providence  Oonoty. 

SOUTH  CAROLINA. 

South  Carolina  showed  a  decline  in  mineral  water  production  duT^ 
ing  1007.  due  aInio-(  entirely  to  the  falling  off  in  output  of  one  spring. 
Several  other  spriiiLT-  stated  that  the  bidk  of  their  production  was 
used  for  the  mauuiacture  of  soft  drinks,  the  total  reported  output 
of  one  being  thus  marketed,  and  this  lessened  the  totals  for  the  State. 
One  sprinff  failed  to  make  returns  and  another  which  reported  last 
year  coulcTnot  be  located.  The  figures  reported  are  786,754  gallons,  * 
sold  at  $105,182,  a  decrease  of  071,740  gallons  and  of  $153,562  from 
the_1900  outptit  of  l.f.''^^.l04  L^illons  valued  at  $348,744.  Two  new 
springs  made  return-  <»f  sales,  llie  Cokesbury  and  the  Maihias,  the 
total  number  reporting  sales  being  1  more  than  in  1900.  By  far 
the  larger  part  of  the  output  is  used  for  medicinal  purposes,  the 
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average  retail  price  per  gallon  being  $0.25.    Resorts  are  situated  at 

V)  of  the  sprint^s,  with  tot  sl  accommodations  for  1.360  people,  but 
the  water  at  only  1  is  used  lor  bathing.  The  springb  which  reported 
sales  are  as  follows: 

Antley  Springs,  St.  Matthews,  Orangeburg  County. 

Buffalo  Lick  Springs,  (  jirlisle,  Union  County. 

Cberokeo  Si>rln?,  Spurt;! tilnii\ir,  S|i!irtanbnrg  County* 

CLick  Springs,  GreouviJks  Greenville  County. 

Cokesbury  Mineral  Spring,  near  Cokesbury,  Greenwood  Goitnty. 

Glenn  Springs,  Glenn  Springs,  SiMirtauburg  County. 

Glowing  Springs,  Dresden,  Abbeville  County. 

Harris  Li  thin  Spring,  Harris  Springs,  Laurens  County. 

Mathias  Spring,  nejir  Columbia,  Lexington  County. 

Rives  Mineral  Spring,  near  I^ncaster,  I^ucaster  County. 

Rook  Cliff  IJtliia  Spring,  S[)artanburg,  S|>artauburg  C>)unty. 

White  Diamond  Litliia  Spring,  near  Kings  Creek,  Cherokee  County. 

White  Stone  Litliia  Spring,  White  stone  Springs,  Spartanburg  County. 

SOUTH  DAKOTA. 

Although  there  are  a  number  of  springs  in  South  Dakota  tlkat  are 
health  resorts,  there  is  but  1  which  reports  selling  water.  The  bulk 

of  the  outptit  ft  oin  this  spring  is  used  for  making  carbonated  drinks, 
the  remninder  being  sold  for  table  use.  The  spring  is  the  site  of  a 
resort  and  the  water  is  used  for  bathing.    The  name  of  this  spring  is: 

Minnebalia  Springs*  Slooz  Falls,  Minnebaha  County* 

TXNNB88BB. 

There  wn?  n  lecided  incren'-e  in  tlie  output  of  mineral  water  from 
Tennessee  during  1907.  tlio  sales  amouniiuLr  to  nearly  twice  those  of 
1U0(>.  Tile  poor  quality  of  the  water  supply  at  onc  eity  is  responsible 
for  port  01  this  gain.  The  sales  reported  were:  758312  gallons, 
valued  at  $85,249,  a  gain  of  346,614  gallons  and  of  $26,778  over  the 
1906  production  of  411,008  gallons,  valued  at  $58,471.  The  average 
retail  price  was  $0.11  against  $0.14  n'pnrted  for  1000.  About  two- 
thirds  of  the  output  wa^  used  for  medicinal  jiurposes.  Four  new 
springs — the  Deep  Cave,  the  Gammons,  the  Emerald,  and  the  Rio- 
vista — reported  in  1907,  making  the  total  number  to  report  sales  16. 
There  arc  resorts  situated  at  or  near  12  of  these.  \\  ith  accommoda- 
tions for  2.175  |)coj)!e,  and  tlic  wafer  at  5  is  used  for  bathing  purposes. 
The  springs  listed  as  selling  water  are: 

Ron  Aqua  Springs,  Bou  -\qua.  Hickman  County. 

Deep  Cave  Mineral  Well,  Kastliiml,  Davidson  County. 

East  Brook  Spi         Cuniltorland  Motintains.  Franklin  Coauty* 

GaoiQions  Si  rinp,  near  Tate  sprint:,  Grainger  County. 

Hlnson  spriuir.s  near  I^xintrton.  Henderson  County. 

Horn  Si  I  iii;^'s,  Htnu  S|irinj:s,  Wilson  County. 

Idaho  Springs,  near  Clarl&aville^  Montgomery  County. 

Pioneer  LIthin  Spring,  near  NnrtiTllIe.  Dnvfdson  County. 

K<'<1  P.oiIin>r  Springs,  Itciib' alini:  Sprin^'.s,  Macon  County. 

libea  Springs,  Ktiea  Springs,  itbea  County. 

Rfehardflons  Tx>ckelaDd  Spring,  near  Kaahville,  DaTldwm  County. 

RIovlsta  Spring,  Davidson  roimty. 

Tate  Spring,  Tate  Springs,  Grainger  Coonty. 

Whittle  SprlDgs,  Whittle  StiringR,  Knox  Connty. 

WlHow  r:r<ink  Spring,  Craggie  H(»pc.  CfK  .Uhain  Comity. 
Wriglit's  Epsom-Litliia  Spring,  Mooresburg^  Hawliius  County. 
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Texas  showed  m  j^row  ing  prosperity  in  its  minornU water  trade,  the 
1907  output  inc  t  easing  nearly  10  per  cent  over  liial  of  11)06,  and  the 
▼alae  gaming  in  even  greater  ratio.  This  growth  is  largely  ^ue  to 
efforts  to  get  business.  The  famous  wells  at  Mineral  Wells  in  Palo 
Pinto  County  supply  more  than  half  the  output.  According  to  re- 
turns received,  there  were  sold  flnrin;:^  the  venr  1.146,279  gallons, 
valued  at  >l.r2.2:W,  a  ^rain  of  100/h;4  ^rall„iis  and  of  $30,148  over  the 
1900  production  of  l,04a,ul5  gallons,  valued  at  $122,085.  About  five- 
sixths  of  the  total  output  was  used  for  medicinal  purposes.  Two  new 
springs  reported,  the  Carlsbad  Dyspepsia  and  the  Taca-Tesia. 
Several  sprinn^s  were  reportc  1  in  con  r  e  r»f  de\'elopment  and  will  no 
doubt  l)e  able  to  make  returns  for  1908.  The  total  number  reporting 
was  5  less  than  in  1906. 

The  record  of  the  State  for  the  last  five  years  has  been  as  follows : 


Prttduction  and  value  of  tnineml  loaten  in  Te^at,  190S-19ffr» 
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There  are  resorts  located  at  13  of  the  springs  reporting  in  1907, 
with  aefomnio-ritiop'^  for  cevrr-d  ilKni-aTul  people.  Miners]  Wells 
alone  r('i»nriing  a  capacity  for  10,000  guests.  The  water  at  10  is  used 
for  batlung. 

The  following  gave  statements  of  sales: 

Allison,  Crystal,  and  Pattereon  Sprlnp?.  Ornn,  Palo  Pinto  Oonaty. 

Riirilt  ti*'  \\  >'l\,  near  Lockliart.  I'aldwell  Comity. 
Carlsbad  Dyspoi>8ia  sprint;,  Blossoiu,  Laiunr  County. 
I>Blby  SpHnir,  I>alby  Spriiijrs,  Bowie  County. 

.Mi!M-r;ii  \Vi']]<.  iii  .ir  San  Antoolo^  Bexar  CoUDtj. 
Farrier  Sprlu^;,  Dulby  ^^iirlu^'s,  Uowle  County. 
Geont^own  Mineral  Wetls;  fieorpietowii,  Wtlllaniflon  County. 
Lf.rctfo  Mineral  Wells,  lUTir  I'lklinrt,  Aiulrrpon  Connty. 
Love  Mineral  Well,  WeatLerford,  Parker  Ctjunty. 
Mineral  Wells.  Palo  Pinto  Coun^ : 

Barber  Wells, 

CoDgre«H  Well. 

Cnisy  Well. 

Glb^nn  Wo  11. 
Indian  W  cU. 
8aDfnnini  Well. 
Sr»eciflc  Well. 
Star  Well. 

Batna  Tl<«n  Mineral  Well,  Tlopa.  Grayscm  Connty. 

Rf»d  .Mlnnrnl  Snrin;;s,  Mount  r!rrt!?nnt.  Titus  r'nnnty. 
Kosbotxnigli  Spring',  nenr  MaiHluiU,  Harrison  (bounty. 
Simmons  Well.  Ti<»Kn,  lirayson  Coiinty. 
Tpxnrk.ina  Sprin^.s,  Texarl- .uj.t.  Howie  ("ixinty. 
Vaca-Xesla  Spring,  Port  Uivucn,  Calboun  County. 
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UTAH. 

There  is  but  one  spring  in  Utah  which  reported  water  sold  during 
1907,  all  of  which  was  md  for  medicmal  purposes.  This  is: 

Dowret  Springs,  Diefleret,  iflllarfl  County. 

V£RMONT. 

There  was  an  increase  of  nearly  1 5  per  cent  in  the  sales  of  mineral 

waters  in  Vermont  during  1907.  The  value,  however,  decreased 
almost  10  por  cent,  the  avornire  price  bein<j  $0.23  auainst  $0.29  for 
190C.  Accuiiling  to  the  figures  received,  88,550  galioos  were  sold 
during  1907,  valued  at  $19,948,  as  compared  with  77,500  gallons  in 
1906,  valued  at  $22^50,  a  gain  of  11,050  gallons  in  quantity  and  a 
loss  of  $2,202  in  vslue.  Less  than  one-half  of  the  output  was  sold 
for  medicinal  purposes,  the  bulk  being  for  table  use.  Onp  new  spring 
reported  sales,  the  Vermont,  the  total  number  listed  being  1  more 
than  in  1906.  Kesorts  are  situated  at  4  of  the  springs,  with  accom- 
modations for  1J275  people^  and  the  water  at  4  is  u^  for  bathing 
purposes.  The  list  of  springs  stated  to  have  sold  water  in  Iwt 
follows: 

Albiirg  Snlplinr  and  I.ithin  Springs,  Alburp  Spriugs,  Grand  Ide  Oonilty'* 

Brunswick  Sulphur  Hprings,  Brunswick,  Essex  County. 

Clarendon  Spring,  Clarendon  Springs,  Rutland  County. 

Equinox  Spring.  Manchester,  Bennington  County. 

Mlssisquol  Spring,  Sheldon,  Frnnklin  County. 

Vermont  Spring,  West  Haven,  Rutland  County. 

Tennont  Spring,  Broofcline^  Wlndbam  Gonntjr. 

VIRGINIA. 

The  returns  from  Vir^rinia  show  i  lu  table  growth  in  the  quantity 
of  minrral  water  sold,  tlie  increase  for  11)07  bein*;  about  22  per  cent, 
tlioiioii  tlie  value  increased  in  much  smaller  ratio.  Much  of  the  gain 
for  tiie  year  is  to  be  credited  to  sales  at  the  Jamestown  Exposition. 
According  to  figures  reported  there  were  marketed  2,442,075  gal- 
Ions^  valued  at  ^1,770,  in  1907,  the  avera^  retail  price  per  gallon 
being  $0.18.  These  figures,  compared  with  the  totals  for  1906, 
1,997,207  gallons,  valued  at  $418,908,  show  an  increase  in  quantity 
of  441,8^8  nrallons  and  in  value  of  $12.8no. 

The  following  table  gives  the  record  of  mineral  water  output  from 
Virginia  from  1908  to  1907,  indusire: 


Production  and  value  of  mineral  waters  in  Virginia,  J99S-1907. 
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About  two-thirds  of  the  1907  oiit})ut.  valued  at  $284,224,  was  used 
for  medicinal  purposes,  the  rcmnindor  being  clasf^d  as  table  water. 

Two  sprinjrs  not  listed  in  l'K)(»  refiorted  sales — the  Diamond  and  tho 
Virginia  Magnesian  Alkaime  springs — making  tlie  total  number  of 
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reported  producers  44.    There  are  resorts  at  or  near  14  of  these 
springs,  witK  total  nrmnimodations  for  1,840  people,  and  the  water 
at  9  is  said  to  lie  used  for  bathing. 
The  list  of  producing  springs  follows: 

Alleghany  Spring,  Alloghnny  Spring,  Montgomery  County. 

Arti'shiii  Wf-II,  MiiMuM-ry  Fslnml.  Warwirk  (kiUllty. 

Bath  Alum  8prinp^  McClung.  Jiath  County. 

Bear  Llthla  Spring,  n«ir  BHkton,  Rockingham  County. 

Beaufont  Spring,  near  Bon  .\ir.  ("lu'storti«  !<l  Coiiiity. 

Bellfoot  Litbia  Spring,  near  MaDchester,  Cbmerrield  County. 

Berrj  Hfll  Mineral  S|)ring.  near  E9kwood,  Cul[>ei>er  County. 

Blue  Ridge  Springs,  \un\v  I'.lue  Ridge  Sprinux.  l^«i»  t<>iirt  r>)unty. 

Buckbead  Litliia  Spring,  Buckboad  Springs,  Cbcstertieid  Couoty. 

Buffalo  Uthla  Spring,  Buffalo  Litbta  Springs,  MedtleoburK  Oounty. 

Burnetts  Spring,  Hudson  Mf'l.  <'riif ,  j  rr  uuty. 

Caiupfield  Lttbia  Spring,  CliebtfrUelU  (  ouniy. 

Como  Lltbla  Sprfiifr;  Eatt  RlebadOBd.  Henrico  Oonnty. 

Crocki'tt  Arsenic  Lithia  Spring,  Crorkftt  Springs,  Montgomery  Couilty. 

Daya  Point  Artesian  Litbia  Spring,  isie  of  Wight  County. 

DlaiDOod  Spring,  near  Waterway,  Princem  Anne  County. 

Knip  >fInornl  SprJnp.  near  fJlenmrlj-n.  AloxnnrlrJn  Cmmty. 

Furuiville  Lithia  Springs,  FaruniHe,  Cumberland  County. 

Fonticello  Lithia  S|vlng,  near  Richmond.  Chesterfield  County* 

Golindo  Spring,  near  Cave  Station,  Aupnstn  County. 

Harris  Anti-I)yHi)eptic  Spring,  BurkevlJle,  iNotiuvvuy  Cuuiiiy. 

Holly  Springs,  near  Swonsboro,  Chesterfield  County. 

Houston  Chlorated  Lithia  Spring,  Houston,  ilatitax  Coanty. 

Hume  Spring,  Barcroft,  Alexandria  County. 

Jeffress  Lithia  Spring,  Jeffress,  M«>cklenburg  County. 

Jordan  While  Sul|thur  Spring,  Jordan  Springs,  Fn^derick  County. 

Kayaer  Litbia  S|>rings,  Staunton,  Augusta  County. 

IxHie  .lark  Spriiu',  ii«;tr  I.oii.-  .f;ick  Slaiion.  Cauipix'tl  County. 

Magee'a  Cblorinuted  Lithia  Spring.  Clarksville,  Mecklenburg  County. 

MaMmnetta  Sjiring,  Penn  Talrd,  Rocklnftbam  County. 

MH-kltMiItiirg  Mini'ral  Siirin;:.  Cliast*  Cify.  Mt^  kleobtirg  Ooooty* 

Hye  Lithia  Spriuga,  Wytheville.  Wythe  Count)-. 

O^Honnell  Lltbla  Spring,  near  Staunton,  Augusta  County. 

Ottorhtirn  Lithia  Sprinp,  nrnr  AnioIIn,  Amelia  County. 

Paeonian  Spring,  Paeouiau  Springs,  I^udoun  County. 

Powbatan  Spring,  near  Ballaton,  Alexandria  Oonnty. 

Rubiuo  Heuiing  Sftrings,  Heailing  Springs,  Bath  County. 

Beuwright  Magnesia n  Lithia  Springs,  near  Staunton,  Augusta  County. 

Strlbling  Springs,  near  Afount  Solon,  Angtiata  County. 

VirK'Itiln  I'tna  T.lrhia  Springs,  Vinton,  Konnoke  County. 

VIr>;iiii;i  Lilhia  Sprlnirs,  near  Manchesier,  Chesterfield  County. 

Vli-k'iiii.'i  Magnesian  .MKaline  Spring,  near  StauntCO,  AogOSta  Ooonty. 

Wallii \vhafi><>!:i  S'l iriritrs.  MilllM.r...  Tiafh  County. 

Wyrick  Mineral  Spring,  t.'rockett,  Wytbe  County. 

WASHINGTON. 

Thm  was  a  large  increase  (78  per  cent)  in  the  mineral- water  out- 
put of  Washington  during  1907,  cniefly  due  to  the  actiYity  of  owners 
in  securing  customers.  According  to  the  reports  received  there  were 
sold  during  the  year  08.400  gallons  having  a  value  of  $10,820,  a^inst 
38,500  gnWam  vnhiod  at  $10,800  in  ll>Oi>,  a  gain  in  quantity  of  '2!),900 
galloiisj  and  in  value  of  $20.  The  avorasre  retail  price  per  gallon 
was  $0.16  against  $0.28  in  1900.  AIm^ui  tluee-liflhs  of  the  output  wus 
used  for  taSe  purposes.  No  new  springs  reported,  but  2  were  omitted, 
as  tlie  water  is  used  exclusively  by  guests  of  the  hotels  at  the  springs. 
Two  of  the  4  springs  selling  water  aiB  used  as  resorts,  with  aoeom- 
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modations-  for  350  guests,  nnd  tho  water  at  1  used  for  bathing  pur- 
poses.  Tiiose  springs  from  which  n  jmrts  of  ^ale>  \v tie, available  are: 

Birch  Hills  Mineral  Springs,  near  Cliattaroj,  Spokane  County. 
HofTett  Hot  Springs,  near  Bfoffett  Springs,  Skamania  County. 

Olrmpia  Hygeian  Spring,  Tnmwater,  Tluirston  County, 
ScHia  Springs,  Alitauum  Mountains,  Yakima  County. 

WB8T  VIRGINIA. 

Owing  to  a  good  demand  the  minornl  wator  trade  of  West  Virginia 
prospered  during  1007.  the  sales  increaj^ing  more  tlian  10  i)er  cent, 
and  the  value  gaiiung  in  much  iaiger  ratio.  According  to  reports 
reoeived  from  producers,  there  were  135,809  gallons  sold  during  1007, 
vahied  at  $79,659,  against  122,880  gallons  sold  in  lf>06,  valued  at 
$57,460,  an  increase  of  12,021)  gallons  and  of  $22,100.  The  average 
price  per  gallon  rose  from  !^0.33  in  ll»06  to  $0.50  in  1007.  Most  of  the 
water  was  used  for  iiM  ilii  inal  ]iur|>(>-es.  One  new  spring  reported 
sales,  the  Green  Sulphur,  the  toiui  iiuiiil)er  lx?ing  the  same  as  in  1000. 
There  are  resorts  situated  at  or  near  8  > prints,  with  accommodations 
for  several  thousand  people,  and  the  water  at  7  is  used  for  bathing. 

The  names  of  those  reporting  sales  follow : 

Basilitliic  Suit  Spriuf,',  Wdister  Sjirings,  Webster  County. 

Borland  Mineral  Wells.  liorlaud.  Wood  County. 

Green  Sulphnr  Spring.  Sandstone,  Sitmmers  Oonnty. 

(ireenbrier  Alum  Sprin;:,  Ma\\\ <1ium.  (Ji cciibrier  County. 

Greenbrier  Springs^,  near  Taiioit,  Suuimers  County. 

Man-A-Cea  Irondale  Spring,  Indi'twid^nw*.  Preston  Gonnty. 

I'i'iict'  Sprinir,  Penee  Springs,  Snniint  is  fiMinty. 

Stratford  Magnesia  Spring,  WooUlawu,  Oliio  County. 

Webster  Springs,  Elk  Valley.  Webster  County. 

Wblte  Sulpbur  Spring,  White  Sulpbur  Springs,  Greenbrier  County, 

WISCONSIN. 

Owing  to  the  large  quantitv  of  water  now  used  in  making  ginger 
ale,  etc,  the  returns  as  published  in  the  tables  of  production  showed 

a  decrease  in  tlie  mineral  watci*  trade  of  Wi-^eon^^in  during  1007.  Tt 
has  been  estimated  that  niore  than  2.5(_>0.()OU  gallons  were  used  for 
manufacturing  soft  drinks,  and  the  reports  received  show  shipments 
of  over  1,300,000  gallons  ior  that  j)ur})ose.  The  Waukesha  springs 
reported  a  good  year.  It  is  stated  tliat  there  were  sold  ('.snit.iqi) 
gallons  of  water,  valued  at  $1,526,703,  during  1007.  against  7,702,718 
pllons,  valued  at  $2,307,604,  in  1006.  a  decrease  of  863,400  «:nllons 
m  qunntity  and  of  $870,001  in  value.  The  average  retail  price  for 
the  year  was  $0.22,  indicating  a  fall  in  price. 

Tne  following  table  shows  the  number  of  springs  reporting  sales, 
the  quantity  sold,  and  the  value  thereof  for  the  last  five  years : 


Production  and  value  of  mineral  waters  in  Wisconsin,  1903-1907, 


Year. 

Springs 

reponu)g 
•ales. 

Qunntity 
(gallons). 

Value. 

1 

1  Year. 

Sprliips 
Mle*. 

Qunntity 

bold 
(fftUoiwl. 

Value. 

1903   

2f) 
•26 
•27 



1,293.777 
6,r>Kii.Wt 
6,656.  h34 

1906  

27 
29 

".  702, 718 

9,m,m 

1904  

190.  

l,Mf...S3.'. 
1,^,715 

1907  ■^■■■•■•'■Bs 
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About  two-thirds  of  the  output  griven  for  1007  was  used  for  table 


the  total  number  of  springs  reporting  29,  or  2  more  than  in  1906. 
Thero  were  resorts  at  6  of  these  springs,  accommodating  in  iJl  2^25 
people,  and  the  wator  at  2  is  used  for  bathing. 
Tne  foUowing  is  the  list  of  producers  reporting  sales: 

Allonez  Spring,  Green  Bay,  Brown  Cdunty. 
Alta  SiiriuKt  I>unfleld,  Lincoln  Cuuutj. 
Bay  City  Spring,  Ashland,  Ashland  County. 
Betbnnia  Si'viiif,'.  Osceola,  Polk  County. 
Chippewa  iSpriii^,  Chippewa  Falls,  Chippewa  County. 
Darlington  Mineral  Sfwlng,  Darlington,  Lafayette  Oounty. 
KUni  MiiH  iul  Spring,  Milwauliee,  Milwaukee  County. 
Eudter's  Crystal  Mineral  Spring,  Oshliosh,  \Viuuel>ugQ  County. 
Fo'rt  Crawford  Spring,  Prairie  du  Chlen,  Crawford  County. 
Hiawutlia  Si>rin^s,  Hiawatha  Sprhigs,  Kotk  County.  * 
>tee-8i(a-Ka  Spring,  Wauwatosa,  Milwauliee  County. 
Marlbel  Mineral  Sprlnir,  Marlbel,  Manitowoc  Conn^. 
St.  John  Mineral  Spr:n?,  (Irocn  Bay,  lirown  County. 
Sal va tor  Mineral  Spring,  Green  Bay,  Brown  County. 
Sanltaa  Fountain  Sprlnir,  near  Oedikosh,  Winndrago  Connty. 
Sheboyi-'nn  Miner.i!  Sinhi.:.  Shel)oygan,  Sheboygan  0)nn^* 
Solon  Springs,  Solon  Springs,  Douglaa  County. 
Waukeaha  Springs*  Waukesha  County: 

AlmanariH  Siirtng. 

Anderson's  Spring. 

Arcadian  Spring. 

Betliosila  Spring. 

ClyHuiic  Spring. 

Crystal  Itock  Spring. 

Clotm  lirifk  Spring. 

Ini|)frijii  Spring. 

Roxo  Spring. 

Silurian  S|)ring. 

White  Ilocii  Spring. 
Wantoma  Rainbow  Mineral  Spring,  Wantoma,  Waushara  Coantj. 


The  only  spring  to  report  sales  from  Wyoming  was  a  resort  where 
the  waters  are  drunk  nnd  used  for  bathing  by  guests  at  a  hoteL  The 
water  sold  is  entirely  {or  table  use. 

Saratoga  Hot  Springs,  Saratoga,  Carbon  County. 


Import of  mineral  water  entered  for  consumption  in  this  country 
amouiued  during  1007  to  3,197.2.39  gallons,  valued  at  $1,165,555,  an 
increase  of  nearly  11  per  cent  in  quantity  and  of  15  per  c«nt  in  value 
compared  with  the  1906  returns.  ^  Imports  for  the  past  six  years,  as 
reported  by  the  Bureau  of  Statistics^  are  given  below.  They  include 
naturnl  jth  wsitors.  prepared  mixtures  of  water  from  different 
springs,  and  artiliciai  waters. 


WYOMING. 


IMPORTS  AXIJ  EX1*UUT8, 


IMPORTS. 
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IfMerol  toatera  imported  and  entered  fur  comumptwn  in  the  United  State*^ 


Year. 


Mlneial  vaten. 
Ilmuittty.  I  Vftlue. 


]»(».  t 

1902    2,461.KJ0 

1808   2,851, 9ii  J 

IWM  t  2.m,88» 


Year. 


IMS 

1906 
1907 


Mineral  watera. 

Qnantltjr. 

i,oi2.m 

3,4y7,:i:$9 

1.166,586 

EXPORTS. 


Thoiig^h  the  proprietors  of  .-several  spriii<::s  .state  that  ihey  have 
agents  in  Canada  und  Mexico  anil  ship  water  tu  these  and  other  for- 
eign couiUi'ies,  no  note  of  exports  is  taken  by  tho  Department  of  Com- 
merce and  Labor,  and  no  exports  have  been  reported  by  the  Bureau 
of  Statistics  since  1883. 
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By  DouoL^  B.  Sterrett. 


INTBODUCTIOK. 

The  commercial  value  of  the  mineral  moiiazit«  is  largely  due  to 
ihe  presence  of  the  element  thorium.  As  a  source  of  other  rare  earth 
metals,  also,  monazite  is  of  considerable  interest  to  chemists. 

The  principal  iiso  made  of  tlie  thoria  (oxide  of  tlioriuin)  extracted 
from  inoiiazile,  is  in  the  iiiaiiut'actiire  of  incandescent  mantles  for 
gas  lighting.  These  mantles  are  made  bv  immersing  sections  of 
cotton  gauze  or  netting,  woven  in  tubular  form,  in  a  saturated  solu- 
tion of  the  salts  of  certain  rare  earths.  The  composition  of  this  mix- 
ture of  salts  used  by  different  manufacturers  is  kept  secret,  but  it  is 
''aid  to  contain  thorium  largely  in  cxre-^s  of  the  other  coustituents. 
The  sections  of  the  tubes  are  then  dficd  aftei-  one  end  lias  ])een  drawn 
into  the  form  of  a  mantle  by  a  xjlatinum  wire.  When  dry,  tlie  or- 
ganic matter  of  the  cotton  is  burned  off  and  the  mantle  is  saturated 
with  some  form  of  wax.  whicli  holds  it  in  shape  during  shipment  and 
is  rea(ld>^  burned  off  when  it  is  set  up  for  use. 

Of  great  .scientific  interest  and  of  probable  rommercial  value  is 
the  discovery  by  Aucr  von  Welsbach*  thai  certain  alloys  of  iron 
with  cerium,  lanthanum,  and  other  rare  metals  obtained  from  uiona- 
2ite  possess  the  property  of  emitting  brilliant  sparks  when  scratched 
with  a  knife  or  file.  ^Vhen  stron^y  pressed  with  a  piece  of  steel, 
the  alloy  is  said  to  emit  an  apparent  flame  of  great  brilliancy  and 
with  little  heat  and  smoke.  The  sjiarks  readily  ignite  ga^es.  tinder, 
alcohol  wicks,  and  explosives  such  as  are  used  in  bla.sting  and  gun- 
nery. The  alloy  could  be  made  to  ignite  gaslights  by  the  friction  of 
a  piece  of  steel  moved  against  it  by  an  electro-magnet.  The  ignition 
01 explosives  might  be  accomplished  with  this  alloy  more  safely  than 
with  fulminates.  The  flame  may  be  serviceable  m  flash-light  pho- 
tography, dispensing  with  the  disagreeable  smoke  of  magnesium 
powders;  also  in  military  signaling.  The  character  of  the  light  is 
said  to  vary  with  the  nature  of  the  alloys,  several  of  which  are  made 
at  Treibacn,  Austria,  and  cost  from  $6  to  $7  per  pound.  Most  of  the 
alloys  are  composed  of  more  than  one  rare  metal  with  iron — as  "  lan- 
than,"  which  contains  both  lanthanum  and  cerium ;  "  erdmetal," 

■  Sllbereteln-GilberC,  Leo,  BcL  Amerlom,  F^brawy  %  1006 ;  coodwued  from  N«»  ToKk 
StMte-Zeltung. 
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which  contains  scvcrnl  rare  mdals.  and  '^cer,"  which  consists  of  only 
cerium  and  iron.  The  intensity  of  the  sj)arks  and  the  ease  with 
which  they  may  be  produced  are  greatest  in  alloys  containing  iron 
up  to  30  per  cent.  Alloys  with  30  i>er  cent  of  iron  emit  showers  of 
bright  sparks  at  the  li^test  touch  with  steel.  The  iron  may  be  in 
party  though  not  entirely,  replaced  in  these  alloys  by  nickel,  cobalt, 
or  manganese. 

THORIUM  MINBRALS. 

Besides  monazite,  there  are  a  number  of  other  rare  minerals  which 
contain  thorium,   lip  to  the  present  only  two  of  these,  thorite  and 

thorianite,  have  Ixcn  found  in  sufficient  quantity  to  be  used  as  a  com- 
mercial source  of  that  element. 

Monazite, — Monazite  is  essentially  an  anhydrous  phosphate  of 
ceriuiii,  lanthanum,  praseodidviniiun,  and  neodidymium,  with  a  va- 
riable percentage  of  silica  ana  thoria.  The  propoition  of  thoria  in 
monazite  ranges  from  less  than  1  per  cent  to  more  than  20  p>er  cent, 
but  the  average  quant  it  \  m  monazite  obtained  for  commercial  pur- 
poses varies  between  3  and  l>  per  cent.  Monazite  varies  in  color  irom 
grayish  to  yellow,  to  uddi-^h.  to  brownish,  and  in  soino  cases  it  is 
greenish.  The  luster  is  resin<»us  and  is  especially  brilliant  on  the 
cleavage  faces.  Monazite  is  opamie  to  translucent  and  subtranspar- 
ent.  The  specific  gravity  varies  rrom  4.9  to  5.3  and  is  mostly  over  5. 
The  mineral  is  brittle,  with  hardness  of  5  to  5.5,  and  small  grains 
may  readily  be  crushed  between  the  teeth. 

Thorite. — Thorite  is  a  silicate  of  th'itiuiii  (TliSiOj).  Theoret- 
icuiiy  it  contains  81.5  per  cent  of  thoria,  ilu>ugli  practically  it  gener- 
ally carries  less  than  70  per  cent.  It  occurs  in  tetragonal  crystals 
with  the  prism  and  pyramid  forms  similar  to  simple  zircon  crystals. 
The  color  of  )inre  thorite,  or  oranprite.  as  it  is  called,  is  orange-yellow 
to  brownisli  yellow,  and  of  nrdinaiy  thorite,  black  inelininfj  to  brown- 
ish. The  streak  is  light  orange  colored  to  dark  brown.  Thorite  is 
subtranspareut  to  opaque,  with  a  vitreous  to  resinous  luster.  The 
hardness  is  4.5  to  5,  andithe  specific  gravity  is  4.5  for  ordinary  tho- 
rite and  5.4  for  oran^te. 

Thorianite. — Thorianite"  is  composed  of  the  oxides  of  thorium  and 
uranium.  Analy.ses  do  not  indicate  a  dehnite  compound,  but  an  iso- 
inorphous  mixture  of  those  oxides.  The  proportion  of  thoria  found 
in  different  analyses  varies  from  less  than  70  to  nearly  80  per  cent 
Thorianite  occurs  in  cubic  crystals,  which  are  sometimes  twinned. 
The  color  on  crystal  faces  is  jet  black  and  on  worn  surfaces  dull  gray 
or  brownish-black,  and  the  luster  is  resinous  to  subnietallic.  The 
mineral  is  brittle  and  breaks  with  uneven  to  conchoidal  fracture. 
The  hardness  is  5.6  to  6,  and  the  specific  gravity  is  from  8  to  9.7. 
Thorianite  dissolves  in  strong  nitric  or  dilute  sulphuric  acid  with  the 
evolution  of  helium  gas.  It  is  highly  radioactive,  though  leas  so  than 
some  pitchblende& 

•Dunstan.  W.  R..  Proc.  Royal  Soc.  London,  vol.  76.  1905.  pp.  253-265.  Coonara*. 
waaj,  A.  K.,  Ceyl<m  Admlai8tr«tloD  Repti.,  1004.      4,  pp.  E6-ES. 
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MOKA2ITE. 

OCCURRENCE   OF   MONA2ITE  AND   THORIUM   MINERALS  IN  THB 

UNITED  STATES. 

SOUTHERN  STATES. 

Moiiazite  is  of  widespread  occurrence  in  the  United  States,  though 
large  deposits  have  been  found  in  but  few  regions.  Up  to  the  present 
tliDe  the  production  for  commercial  purposes  has  come  entirely  from 
North  Carolina  and  South  C  n  oHna.  The  area  in  which  (]ei)Osits  of 
monazito  of  commercial  value  haw  been  found  in  these  Slates  lies 
in  the  central  part  of  western  NOrih  Onrolina  and  in  the  extrcMiie 
northwestern  part  of  Soiith  Carolina.  Tliis  area  covers  about 
8,500  square  miles  and  includes  part  or  all  of  Alexander,  Iredell, 
Caldwell,  Catawba,  Burke,  McDowell,  Gaston,  Lincoln,  Cleveland, 
Rutherford.  j|n<l  Pnlk  counties  in  Xortli  Carolina,  and  Cherokee, 
Laurens.  Spartanliurg.  Greenville,  Pickeiis.  Atiflerson.  and  Oconee 
counties  in  Soutii  Carolina.  The  larger  towns  within  or  near  the 
monazite  region  are  Statesville,  Ilickorv',  and  Shelby  in  North  Caro- 
lina, and  G«ffney,  Spartanburg,  and  Greenville  in  South  Carolina. 
The  api  :!  •  nice  of  Alexander  County,  X.  C,  in  the  list  of  counties 
with  valuable  monazite  deposits  is  the  ro^nlt  of  ]>rospecting:  by  min- 
ing companies  dnrinq^  1007.  It  is  i^roliable  that  this  area  will  bp 
gradually  extended  both  to  the  northeast  and  to  the  southwest.  Ac- 
cording to  Mr.  George  Lw  English,  who  has  thoroughly  prospected 
Alexander  County  for  monazite,  the  concentrates  obtained  from  the 
gravels  probably  a  vera  ire  from  25  to  30  per  cent  monazite,  though 
they  are  far  richer  locally.  Several  deposits  of  mona*/ite  orenr  ni 
northeastern  GeoiLria.  thoiifrh  their  \alne  has  not  yet  been  pi-oved. 
One  of  these,  in  I\al)un  County,  made  a  good  showing  for  both  gold 
and  monazite  in  a  preliminary  test.  In  Jackson  County,  N.  C,  ad- 
joining, monazite  was  found  in  several  pannings  made  by  the  writer 
in  the  Horse  Cove  region.  2  miles  east  of  TTi^^ldands.  Monazite  oc- 
curs at  a  number  of  oilier  plaees  in  tlie  mountain  rejjion  of  North 
Carolina,  and  is  seen  at  many  places  in  small  (piantities  in  concen- 
trates made  from  pannings  in  areas  of  pegmatizcd  gneisses  and 
schists.  Several  small  deposits  of  fairly  rich  monazite-bearing 
gavels  are  reported  by  ^ir.  George  L.  finglish  to  occur  in  Clay 
County,  y.  C.  The  lack  of  large  areas  of  bottom  lands,  however, 
limits  the  value  of  these  deposits. 

Though  sometimes  found  in  large  crystals  and  masses  of  many 
pHDunds'weight  in  pegmatite  rocks,  such  as  are  mined  for  mica,  mona- 
zite for  commercial  purposes  is  obtained  in  the  form  of  sand.  This 
sand  occurs  in  jLn  avels  in  the  beds  of  creeks  and  streams  and  in  the 
adjoining  bottom  lands.  The  thickness  of  the  gravels  rnn<2:es  from 
1  toot,  including  overburden,  to  feet  or  more.  The  distribution  of 
the  monazite  in  them  is,  as  with  all  heavy  minerals,  richer  near  the 
bedrock  and  poorer  above,  grading  into  the  overburden.  In  some  de- 
posit the  whole  bed,  with  the  finer  alluvium  at  the  surface,  is  rich 
enough  to  be  washed  directly  or  sluiced  down  and  washed.  The  ex- 
tent and  value  of  these  deposits  vary  with  the  topooi'aphy  of  the  coun- 
try and  the  nature  of  the  <_'ravels.  The  best  deposits  are  more  com- 
monly associated  with  light-colored  gravels  and  sands,  containing 
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considerable  quarts  debris  and  fragments  of  other  light-colored  rocks, 
such  as  pegmatite,  granite,  mica,  and  cyanite  ^eiss.  On  the  other 
hand,  the  ^ibsence  of  much  quartz  and  pogmatitic  or  granitic  debris 
from  the  gravels  is  generally  characteristic  of  low-gjade  deposits  of 
monazite.  The  presence  of  black  sands — mao^netite,  ihuenite,  horn- 
blende, etc. — ^in  tne  gavels  does  not  necessarily'  indicate  a  low-grade 
monazite  deposit,  umess  quartz  and  pegmatitic  minerals  are  lacking 
also. 

The  be.st  deposits  of  iiumazite  have  been  found  in  or  near  areas 
where  large  granite  masses  outcrop  or  where  pegmatization  of  the 
country  rock  has  been  extreme.  On  the  other  hand,  where  the 
gneisses  and  schists  are  nearly  free  from  pegmatitic  material  and 
there  are  no  granite  masses  in  tlie  neighborn<wd,  the  stream  ffravels 
are  generally  poor  in  monazite.  The  !nf)!i!i7.ite  occurring  in  ]>T?K'e  to 
any  extent  in  the  country  rock  has  not  been  found  in  the  oi  lin  iry 
pegmatite  masses  but  in  portions  of  the  rock  formations  wliere  liiere 
has  been  extensive  pe^gmatization. 

Monazite  deposits  in  regions  where  hornblende  rocks  are  abundiint 
generally  contain  a  large  percentage  of  black  sands,  and  it  is  then 
often  difficult  to  roiv^ntrate  the  monazite  to  ;i  inarketable  grade. 
As  an  off.set  to  this,  iiuwever,  especially  in  regions  where  granite  is 
associated  with  the  hornblendic  rocks,  ^old  is  often  found  in  the 
concentrates  in  quantitj  more  than  sufficient  to  pay  the  cost  of  sepa- 
ration, and  in  the  same  localities  the  concentrates  generally  carry 
also  a  qnantity  of  zircon.  This  zircon  is  in  the  form  of  small,  clear 
crystaia  with  a  brilliant  liistcr.  wliich  range  in  size  up  to  1  millimeter 
square  and  about  2  niillimeiei-h  long.  A  fairly  clean  separation  can 
be  made  by  cleaning  with  an  electromagnetic  machine  and  careful 
washing.  The  quantity  and  the  size  of  the  zircon  crystals  found  in 
the  monazite  concentrates  are  generally  larger  in  deposits  associated 
with  granitic  and  hornblendic  rocks  tlian  with  other  tj'pes.  The 
same  is  c/^mmonly  true  with  the  quantity  of  gohl  in  the  concentrates. 
The  soils  adjoining  rich  bottom  lands  are  in  many  places  found  to 
carry  considerable  monazite  for  a  depth  of  3  or  4  mches,  while  in 
places  where  the  drift  soil  has  collected  on  the  gentle  slopes  below  a 
steeper  hillside  it  may  contain  a  quantity  of  monazite  to  a  depth  of 
seveT  i)  feet.  The  partial  concentration  of  monazite  in  the  top  layer 
of  soli  IS  caused  by  the  washing  away  of  the  clay  and  otlier  light 
decomposition  products  of  the  rocL  The  supply  of  monazite  in  the 
stream  gravels  in  favorable  areas  is  often  replenished  by  the  wash 
•  from  the  hillside  soils  during  heavy  rains.  This  occurs  especially 
where  the  hills  have  any  consirlerable  slope  and  the  land  is  culti- 
vated. Under  such  conditions  it  is  frequently  ])rofitable  to  work  the 
steam  gravels  two  or  more  tiinei*  a  year.  It  is  possible,  in  favorable 
places  where  water  can  be  readily  obtained,  to  sluice  portions  of  the 
soils  rich  in  monazite  down  into  the  l:>ed  of  the  streams,  where  the 
monazite  can  easily  lie  obtained  by  ordinary  methods  )f  >'onc<Mitra- 
tinn.  In  some  jilacc-  the  saprolite  or  rotted  rock  niHlri  lying  the 
richer  deposits  of  monazite  is  found  to  carry  aj^preciable  quantities 
of  that  mmeral,  and  portions  of  it  are  sluicecl  dow  n  and  concentrated 
along  with  the  gravels. 

The  percentage  of  monazite  in  both  the  original  rock  matrix  and 
in  the  gravel  deposits  is  small,  and  pr(>l)al)ly  does  not  often  run  over 
1  per  cent.  Figures  are  not  available  for  the  percentage  of  monazite 
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in  gravel  deposits.  Fi-om  the  saprolito  underlying  the  F.  K.  McClurd 
mine,  three-fourths  of  u  mile  northeast  of  Carpenter  Knob,  N.  C.,  Mr. 
George  L.  English  obtained  about  one-third  of  a  pound  of  monazite 
per  ton,  or  about  0.016  per  cent.  At  the  British  Monazite  mine,  3 
miles  northeast  of  Shelby,  N.  C,  the  quantity  of  monazite  in  the  hard- 
rock  fotniations  was  faiind  bj  Mr.  Hugh  Stewart,  engineer  in  charge, 
to  run  from  between  0.08  per  cent  and  less  up  to  1.10  per  cent  and 
more. 

Monazite  has  generally  been  won  from  the  phicer  deposits  by  wash- 
ing in  ordinary  sluice  boxes.  Within  the  last  three  veai^,  however, 
concentrating  tables  have  been  employed  at  several  mines  in  the 
monazite  re^on.  One  of  these  tables  has  been  used  for  over  two 
years  on  the  I)owns  mine,  1  mile  northwest  of  Carpenter  Knob.  This 
table  is  of  local  construct ioTi.  }hAu'j  |)ntt<'nu'(l  on  tlif  general  style  of 
the  Wilfley  tal)le,  arul  (  [HM  iU'd  i>y  a  «ra.soime  motor.  The  <rravels 
are  carted  to  the  iiiuchiae  iii  wheelbarrows,  and  placed  in  a  shaking 
hopper  through  which  water  is  continually  passing.  The  sand  is 
waisshed  through  the  hopper  and  over  tlie  tal>le  while  the  oversize  is 
shoveled  out.  Two  graaes  only  are  taken  from  tliis  Tiiachino.  con- 
centratps  and  tailings.  The  ronrentratos  are  run  over  tlie  table  a 
second  time  and  brought  to  a  l>eUer  shipping  grade.  The  machine 
produces  from  100  to  140  pounds  of  concentrates  averaging  40  to  45 
per  cent  of  monazite  in  ten  hours,  and  during;  the  year  1907  produced 
between  20  and  26  tons  of  such  concentrates. 

Tlie  degree  of  concentration  it  is  pof5sible  to  attain  by  wet  methods 
depends  largely  upon  the  composition  of  the  gravels  to  be  treated 
and  the  care  used  in  treating  them.  Where  olack  sands,  such  as 
magnetite,  ilmenite,  etc.,  and  other  minerals  with  a  high  specific 
gravity  are  abundant,  it  is  difficult  to  bring  the  concentrates  up  to  a 
good  grade.  Thus  tlie  concentrates  obtained  from  the  Golden  Valley 
and  Hriii'llotown  regions  and  other  points  along  the  northwest  side 
of  the  monazite  belt  where  lionihlendic  rocks  arc  common  selcioni 
run  over  35  per  cent  monazite  and  often  run  as  low  as  15  or  2U  ])er 
cent.  In  other  parts  of  the  monazite  region,  composed  chiefly  of 
micaceous  rocks,  much  higlier  grade  concentrates  can  be  obtamed. 
Thus  in  the  mines  around  Carpenter  Knob  tlie  concentrates  from 
sluice-box  washiiiir  aver;i;re  from  40  to  50  per  cent  monazite.  wliile 
in  some  places  the}  will  run  over  GO  per  cent.  There  are  mines  in 
the  monazite  region  (a.s  the  Smart  mine,  near  EUenboro,  N.  C.) 
where  concentrates  running  from  75  to  80  per  cent  monazite  can  be 
obtained  by  sluioe^-box  wa-hing.  The  grade  of  sand  obtained  by 
washing  on  n  jrood  concentrating:  table  is  equal  to  or  better  than  that 
obtained  by  ran  ful  sluice-box  washing.  Hydraulic  mining  has  been 
used  at  several  mines,  though  chiefly  where  the  gravels  are  auriferous, 
as  in  the  South  Mountain  region  of  Burke  ana  Rutherford  counties. 
In  the  Brindletown  section  of  Burke  Countv  two  such  deposits  have 
recently  been  worked  by  hydraulic  methocls.  In  one  of  these,  on 
Brindle  Tn'ok,  water  was  cbtaiiMd  iiiwlcr  pressure  from  a  fall  of 
about  100  leet.  The  gravels  were  wadied  out  from  an  area  iiO  to  50 
feet  wide  and  into  a  shallow  depression  at  tlie  head  of  the  waste 
ditch.  After  two  or  three  weeks  of  such  washing  the  sluiced  mate- 
rial was  washed  successively  in  two  sluice  lioxes,  and  the  monazite 
was  bronglit  to  a  shipping  frnido.  Tlie  gold  was  cau«:lit  on  quick- 
silvered copper  plates  or  by  mercury  in  riiUes  after  washing  in  the 
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first  box.  In  the  otlier  hydraulic  operation  pressure  was  obtained 
hy  [\  steam  pump.  The  jrravels  were  washed  through  a  wooden 
sluice  with  rilHes  in  th*»  ii{ii>er  part  for  saving  gold,  and  the  sands 
were  caught  in  settling  dams  below.  These  sand  beds  were  later 
washed  in  sluice  boxes. 

The  etude  monazite  comcentrates  are  refined  at  three  places  in  the 
monnzite  rerjion  of  the  Carolinas  before  ship])in<j:.  The  refinin^r  is 
accom})lishod  by  electromagnet ir  nuu-liines.  of  which  two  types  are 
in  iTse.  Two  of  these  are  improved  forms  of  the  Wetherill  machine, 
and  are  located  near  EUenboro,  N.  C,  and  Gaffney,  S.  C.  In  these 
machines  the  different  minerals  are  lifted  from  a  conveying  belt  as 
they  pass  through  electromagnetic  fields  of  different  degrees  of  in- 
tensity. The  fir-t  field  removes  mnfrnetie  iron;  the  second  titanic 
iron,  garnet,  and  minerals  of  similar  magnetic  intensify:  while  the 
third  and  fourth  fields  remove  the  coarse  and  line  monazue,  respec- 
tiTelj.  The  nonmagnetic  minerals,  as  quartz,  zircon,  rutile,  ^Id,  etc., 
pass  off  as  tailings.  By  far  the  largest  part  of  the  monazite  is  cleaned 
on  a  specially  designed  machine  at  Shelby,  N.  C.  The  separation  is 
eccomplisheti  by  the  deflection  of  the  minerals  as  they  fall  through 
magnetic  fields.  The  sands  are  lirst  passed  through  an  ordinary  type 
of  Wetherill  machine  to  remove  the  magnetic  iron.  The  product 
from  the  Wetherill  is  then  passed  over  three  belts  and  allowea  to  ftJi 
through  three  magnetic  fields  of  different  intensities  in  the  new 
machine.  The  fir>t  field  remove'^  the  fitnnie  iron  and  part  of  the 
garnet,  the  second  the  remaininir  garnet  and  jcirt  <>f  the  monazite, 
and  the  third  the  remaining  monazite.  The  product  irom  the  s^»nd 
field  is  treated  a  seccmd  time,  and  the  monazite  is  readily  separated 
from  the  garnet.  The  whole  operation  at  this  cleaning  mill  is  auto^ 
matic  from  the  time  the  crude  sand  is  put  into  the  feed  hopper  for 
the  Wet  1h< rill  machine  until  the  monazite  is  obtained  as  a  high-grade 
concentrate. 

The  concentrates  produced  at  these  three  cleaning  mills  will  readily 
average  90  per  cent  or  more  of  monazite.  Early  in  the  year  part  of 
the  monazite  produced  by  one  company  in  North  Carolina  was  deaned 
on  Wilfloy  and  ^)\erstrom  concentrating  tabic-.  A  clean  product, 
running  00  per  cent  or  more  monazite,  was  obtained  by  milling  ore 
with  monazite  in  a  rock  matrix.  It  was  not  found  profitable  to  mine 
monazite  in  this  way,  however,  and  operations  were  suspended 
in  March,  1907.  The  electrostatic  monazite  cleaner  at  Hildebrand, 
N.  C,  was  not  operated  during  1907,  and  it  is  understood  that  the 
company  using  it  has  permanently  ceased  operations  in  the  monazite 
region. 

WESTEKN  STATES. 

Appreciable  quantities  of  monazite  are  found  in  gravel  and  sand 

beds  m  parts  of  California,  Colorado,  Idaho,  Indiana,  Montana, 
Nevada,  New  Mexico,  Oregon,  Soutli  Dakota,  Texas,  Utah,  Wash- 
ington, and  AVynniiTiii/^  In  san)i)]es  of  sands  from  some  of  these 
States  the  tests  made  by  tlie  United  States  Geological  Survey  Concen- 
trating Plant  at  Portland,  Oreg.,  indicated  rich  deposits.  In  Idaho 
samples  of  sands  tested  indicated  a  wide  occurrence  of  monazite  and 

'Day,  Davis  T.,  and  Ulcbards,  U.  11.,  Black  (^aiidM  of  tlie  Pacitic  Slope:  Mineral 
■ources  U.  8.  for  1905,  U.  B.  Oeol.  Surrey,  1000,  pp.  1176-1258. 
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zircon,  often  associated  with  gold  in  the  gravels.  Near  Centerville, 
in  the  Boise  Basin,  Idaho,  mining  for  monazite  was  undertaken  in 

1000  and  continued  in  a  small  wny  throtip^h  pnrt  of  1907.  None  of 
the  product  lias  been  marketed  as  jet,  since  the  price  offered  for  mona- 
zite during  1907  has  been  so  low. 

Of  special  interest  is  the  recent  discovery  of  monazite  and  small 
quantities  of  thorianite,  by  Mr.  Wirt  Tassin,  of  the  United  States 
National  Museum,  in  concentrates  obtained  from  the  vicinity  of 
Norris,  Mont.  These  concentrates  contained  considerable  magnetite 
and  otlier  hlack  sands,  with  -xenotime,  zircon,  jrarnet,  quartz,  and 
ruby  spinel  (sparingly).  Analyses  are  bein^  made  of  the  thorianite 
and  certain  associated  minerals  by  Mr.  Tassin,  who  expects  to  pnb- 
lish  the  results  when  completed,  along  with  information  on  the 
occurrence.  The  thorium  content  of  the  concentrates  so  far  examined 
is  low,  thouL'li  the  presence  of  ^old  and  other  economic  minerals  may 
make  the  proposition  a  commercial  one. 

FORBION  SOURCES. 

B7\i7.  'd. — ^The  greater  part  of  the  world's  supply  of  monazite  comes 
from  Brazil.  Tn  that  rountiy  the  deposits  lie  along  tlie  coast  of  the 
States  of  Bahia  and  Espirito  Santo,  in  the  sand  banks  and  dunes  on 
the  beaches.  Gravel  deposits  along  certain  of  the  rivers  in  the  inte- 
rior are  also  now  being  worked  for  monazite.  The  exports  of  mona- 
zite froni  Brazil  during  the  years  1902  to  1906  are  given  by  Mr.  C.  D. 
Te6t,<*  as  follows: 

E*port9  of  tttonazUe  from  Brwta,  1962-2906^  in  mettle  Iom. 


y.m.    1. 2ori 

19a'i   3,299 

1904   4,800 


1005   4,437 

1000  4»861 


The  average  price  is  priven  as  11.06  cents  per  ponnd  in  1904  and  8.57 
cents  per  pound  in  11)05. 

Sovth  Avf<(roUa. — The  orrnrrenop  of  monazite  in  South  Australia 
on  K:ni<::ai(>o  Tslnnd.  as  Tiolyd  in  tlii^  report  for  r.H)(j.  hns  been  con- 
firmed bv  the  goveriiJiH'iit  geologist.  II.  Y,  L.  Brown.''  T\iv  tliscovery 
was  made  on  the  Eleanor  River,  about  28  miles  west  of  Kingscote, 
where  the  sand  was  found  in  old  prospect  shafts  and  in  the  alluvium. 
An  analysis  of  monazito  rry^tals  separated  by  hand  from  this  sand 
yielded  8.4  per  cent  of  thoria. 

Ceylan. — Prospectin<r  and  minini^  for  thorium  minerals  in  Ceylon 
have  been  continued.  Up  to  1906  thorite  and  thorianite  were  the  only 
minerals  produced  as  a  source  of  thorium.  Monazite  of  good  grade 
has  been  found  at  a  number  of  localities,  however,  and  may  prove  of 
value.  rsp«HM;)11y  ^\iM'v  it  is.  in  sonu^  iilnros  nt  lonst.  nssofintod  with  the 
other  thorium  nnnern]-.  One  saiii|)ie  of  monazite  yielded  on  analysis 
about  10  per  cent  of  tiioria.  Other  thorium  minerals  found  in  small 
quantities  in  Ceylon  are  zirkelite,  carrying  about  20  per  cent  thoria; 
tscheffkinite,  5  per  cent  thoria;  and  fergusonite,  with  about  2  per 
cent  of  thoria. 


*Tb«  oecnnvnce,  prodaetlon,  and  commercial  vBln«  of  monastte: 
IfltMS,  TOl.  4.  No.  2.  Januanr.  1008. 
•MIniDg  WotM,  July  «.  1007. 

*  Cfljrlcn  Administration  Bepta..  1009,  pt  4,  pp.  B3-1M. 
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Up  to  lf>05  thorite  and  tliorianite  were  obtained  from  gravel  de- 
posits in  certain  parts  of  the  ishind.  In  Augu-t  of  that  y^ar,  how- 
ever, thorianite  was  discovered  in  its  matrix  by  loilowing  the  thoria- 
nite-bearing  gravels  back  to  the  ledge  from  which  that  mineral  had 
come.  The  matrix  proved  to  be  weathered  pegmatite  in  which  kaolin 
and  hydrated  mica  were  the  prominent  constituents.  A  test  made 
on  this  <]o])o^it  yiohlod  nhout  V^  pounds  of  thorianite  per  ton  of  wet 
decomposed  rock.  Further  investigations  liave  shown  that  thorite 
and  thorianite  occur  in  place  in  pegmatitic  material  closely  as.sociated 
with  a  mica-spinel  rock. 

The  exports  of  thorianite  and  thorite  from  Ce\1on  are  given  by 
Mr.  James  Parsons,"  principal  mineral  surveyor  of  Ceylon,  as  fol- 
lows: 


Bwports  of  thorianite  and  thorite  from  Ceylon^  1M3-i9€7t  in  pound». 


w„_  Thorl- 

aolte. 

VftllW. 

Thorfte. 

Value. 

ISW©  ,    -  ,  17.900 

$24,100 
8,176 

100 

m 

Of  tile  thorianito  exports  1^50  pounds-  were  to  the  Ignited  States: 
the  greater  part  went  to  the  United  Kingdom,  with  some  to  Germany 
and  Belgium.  The  decrease  is  largely  due  to  the  deposits  being 
nearly  exhausted,  though  partly  to  the  clecline  in  prices. 

Oiker  countries* — ^As  recorded  in  this  report  for  1906,  monazite 
oonir<  in  Xiiroria  in  Africa,  in  the  province  of  Perm  in  Russia,  and  at 
Pahang  in  the  Malay  States.  Mr.  Test,  in  tlie  article  cited,  mentions 
tlie  oceiirreuce  of  de^josits  of  monazite  in  the  United  Stat^js  of  Colom- 
bia; in  Gippsland  in  Victoria,  Australia;  in  Sibnia;  in  Norway, 
and  in  Trengganu,  an  independent  Malay  State. 

ZIRCON. 

Contrary  to  expectation,  the  production  of  zircon  was  very  small 
during  1007,  amounting  to  only  2(H  pounds,  valued  at  $46.  This 

caTTie  from  the  mine^  in  Henderson  rounty.  X.  C.  m  previous  years, 
lliere  seems  t(»  !i;(\e  h4'en  no  conunercial  separulion  of  zircon  from 
monazite  concent rale^<  made  during  11)07.  The  investigations  by  the 
United  States  Geological  Survey  concentrating  plant,  under  the  di- 
rection of  Dr.  Joseph  Hyde  Pratt,  at  Chapel  Hill,  X.  C.,  in  1007, 
were  given  up  through  the  lack  of  funds.  One  of  the  objects  of  this 
work  was  to  (h'vise  a  cheap  and  satisfactory  method  of  'separating  all 
the  minerals  of  vahie  occurring  in  the  coin  eiii i  :lte-^  from  the  monazite 
region.  As  lias  been  pointed  out  elsewhere,  certain  of  these  concen- 
trates contain  considerable  zircon. 

A  new  deposit  of  zircon  has  lately  been  reported  by  Mr.  Frank 
Kuslu  forest  supervisor  for  the  Wichita  National  Forest,  about  7 
miles  nortliwe-t  of  Cnsli.  Okln.  Sperirnen^s  sent  to  the  Survey  by 
Mr.  Rush  cohsi.>U'd  of  portions  of  peginaiite  rock  through  which 
zircon  crystals  up  to  three-fourths  inch  cube  were  thickly  scattered. 

•  Personal  letter  to  the  Dlreetor  of  the  United  States  Geological  Surrey^  dated  March 
8.  1908. 
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The  crystals  consisted  of  the  simple  pyramid  faces  with  the  priam 

almost  entirely  lacking.  Most  of  tlie  crystals  were  of  deep  red-brown 
color,  though  some  were  yellowish,  and  nearly  colorless.  AVhether 
the  mineral  occurs  in  sufficient  (juantity  to  be  of  commercial  value  is 
not  known,  though  the  hand  specimens  examined  were  ^te  rich. 


PRODircnoK. 


The  production  of  crude  nionazite  sand  in  the  United  States  dur- 
ing 190Y  amounted  to  about  1,900,000  pounds,  which  averaged  about 
26  per  cent  monozite.  This  production,  as  in  previous  years,  came 
entirely  £rom  North  Carolina  and  South  Garohna,  the  former  State 
producing  ab<:)ut  five-sixtlis,  and  ihv  l-.ittor,  one-sixth  of  the  total. 
The  crude  concentrates  yielded  547,948  pounds  of  refined  sand,  aver- 
aging about  90  per  cent  of  monazite  and  valued  at  $65,754,  or  12 
cents  per  pound.  Of  this  production,  North  Carolina  yielded  456,863 
pounds,  valued  at  $54,824,  and  South  Carolina,  91,085  pounds,  valued 
at  $10,930. 

The  following  table  gives  the  production  and  value  of  monazite 
from  1893  to  1002,  inclusive;  of  nionazite  and  zircon  in  1003;  of 
monazite,  zircon^  gadol in ite,  and  colunibite  in  1904;  of  monazite,  zir- 
con, and  cdiumbite  in  1905;  and  of  monazite  and  zircon  in  1906  and 
1907: 


Produclion,  in  poundHt  of  WMnazite  in  the  United  Stales,  JHD,i-W07. 


Year. 


QuanUty. 

Value. 

130.000 

646.H.V> 

»!.  I!C! 

1,673.<KK» 

i:!7.i.vi 

ao.CKX) 

1 

■i4,orjo 

1  .'.tS) 

20.no<) 

Year. 


11101  

WHIrZ  



I'XM  

I'M.-,  

IsWri.  

1907.... 


I 


Quantity. 


•  865. 0(K) 
•746.909 
«'l,Sa2,418 
««847,276 


(M.KX) 
ir.3.908 

162 .ceo 


"  Including  .1,000  pounds  of  zircon,  valnrd  nt  $r.TO. 

*  Including  the  Hmall  production  of  Bircon,  gHdoUnltc,  and  colua)bit<>. 
'  Including  a  Htnall  quantity  of  sircon  and  columbite. 
'Including  l.lOO  pounds  zircon,  valued  at  $248. 

•  Including  204  pounds  of  tircon.  valoed  at  $46. 

The  production  in  1000  was  given  for  .sand  carrying  only  80  per 
cent  monazite.  Estimating  the  quantity  of  the  production  on  a  90 
per  cent  basis  for  comparison  with  1907,  there  were  752,166  pounds 
produrod  in  lOOn,  \vith  a  value  of  $ir)2.312.  In  1007.  as  compared 
with  VMU'k  thorc  was  a  decroasc*  of  '201.-07  jKJunds  in  quantity  and 
of  $80,5r)8  in  vakie.  This  large  decrease  in  production  is  due  to  sev- 
eral causes,  among  which  were  the  small  amount  of  mining  done  by 
some  of  the  companies  as  compared  with  1906,  and  the  <£)sing  out 
of  one  company  m  the  first  half  of  tlie  year  1907.  The  lack  of  ac- 
tivity in  mininjnr  ^v^«  broujiht  about  hy  the  continued  low  price  of 
tlioriuni  nitrate,  willi  a  cfuiscquent  drop  in  the  price  of  monazite  from 
18  to  12  cents  per  pound  for  refined  sand.  To  these  causes  was  added, 
in  the  latter  part  of  the  year,  the  general  stringency  in  the  money 
market^  necessitating  very  conservative  action  by  many  of  tiie  com- 
panies mterested. 
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IMPORTS  AND  BXPOBTS. 

Aooordinff  to  the  Bureau  of  Statistics,  of  the  Department  of  Com- 
meroe  and  Cabor,  there  were  no  imports  of  monazite  or  odier  thorium- 
bearing  minerals  into  the  United  States  during  1907.  A  considerable 

quantity  of  thorium  nitrate,  however,  has  boon  imported  during  the 
last  six  years.  The  quantity  and  value  of  these  imports  are  given  in 
the  following  table: 


ImporU,     potmdt,  of  thwrUtm  nitrvU  into  United  a*aie9, 1902^19(17, 
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Tlic  imports  of  thorium  nitrate  in  1007  were  greater  than  in  190G 
by  113^1  pounds  in  quantity  and  $12,737  in  value.  This  increase  is 
not  so  large  as  might  have  l^een  expected  in  view  of  the  decreased 
production  of  monazite  in  the  United  States. 

As  in  previous  years,  a  portion  of  the  monazite  produced  in  this 
country  wab  exported  to  Germany  and  England  for  luanufacture. 
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PKECIOUS  STONES. 


By  DoLOLAS  B.  Sterrett. 


INTRODITCTION. 

Interest  in  tho  mininn:  in  tho  United  States  of  the  more  valuable  of 
the  precious  stones,  as  t  lie  diaiiiond,  ruby,  emerald,  and  saj)pinre,  was 
keen  during  1907.  The  aimuuncement  of  the  discovery  and  the  state- 
ment of  the  incidents  associated  with  the  discovery  of  diamonds  in 
Arkansas  were  made  during  the  year  by  Messrs.  Kunz  and  Washing 
ton.  Development  work  on  this  diamond  deposit  was  carried  on  and 
is  still  in  progress.  The  ruby  deposits  of  Cowee  Valley,  Macon  County, 
N.  C,  were  still  further  tested,  and  promising  ruby  in  matrix  speci- 
mens was  reported  as  found.  Prospectmg  for  emerald  at  the  emerald 
hiddenite  mme  in  Alexander  County,  N.  C,  resulted  in  the  discoverv 
of  promising::  p:ems,  and  it  is  expected  tliat  the  locality  will  ])e  devef- 
optMl  on  a  larger  scale  in  the  near  future.  '  The  output  of  sapphire  in 
Montana,  of  both  the  rich  blue  and  the  varicolored  gems,  was  very 
large.  The  blue  sapphire  is  found  in  the  matrix  in  a  dike;  the  van- 
colored  sappliire  is  found  in  placer  deposits.  At  one  locali^  the 
latter  variety  was  mined  with  a  dredge  along  with  gold. 

Several  new  localities  and  varieties  of  gems  have  been  reported 
during  the  year.  Among  the  now  discoveries  are  deposits  of  topaz 
near  Slreeter,  Ma.son  County,  Te-\.,  and  of  beryl,  Luuruiahne,  garnet, 
and  rose^quartz  in  Colorado.  Among  the  new  varieties  of  gems  are 
benitoite,  olue  chry'sopra.se,  sei-pentine  cat's-ej'e,  blue  and  green  gold 
quartz,  and  sruif liw)nite.  Benitoite  is  a  sapphire-blue  colored  stone 
found  in  San  HiMiito  County,  Cal.  Blue  chrysoprasc  is  copper-stained 
chalcedony,  and  lias  been  iouud  at  Globe^  Ariz.  Seq^entme  cat's-eye 
has  been  found  in  Tulare  County,  CaL  It  is  gray  to  green  serpentine 
with  a  silky  luster,  and  g[ives  a  marked  cat's-eye  effect  when  cut  "en 
cabochon.  A  new  variety  of  gold  quartz  consists  of  native  gold 
liberally  sprinkled  through  copper-.stained  vein  quartz.  The  new 
sniilhsoiiitc  is  a  translucent,  apple-green  variety  found  in  large  quan- 
tities in  tlie  Keily  mine,  New  jNlexico.  The  color  is  similar  to  that  of 
chrysopra.se,  though  the  p^em  is  much  softer. 

Old  gems  appearing  n  1 1  >  1  <  r  new  names  are  amatrice  (utahlite  mat  lix^ 
and  azurmalachite.  Amatrice  is  the  green,  blue-green,  and  bluisn 
variscite  or  utahlite  cut  with  its  associated  matrix.  The  latter  varies 
from  wiiite  to  gray,  yellow^  red,  purplish,  and  brown  in  color,  and  the 
various  combinations  obtamed  in  cut  gems  are  quite  pleasing.  Azur- 
malachite is  the  name  applied  by  Dr.  G.  F.  Kunz  to  the  copper  car- 
bonate gems  from  the  copper  mines  of  Arizona,  and,  as  the  name 
indicates,  ia  a  combination  of  azurite  and  malachite. 
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The  pre eioTis-st ones  irt(hi=^trY  was  in  a  flourishing  condition  d^irmo; 
the  first  part  of  1907.  Dm  lue:  the  last  half  of  the  year,  however,  tiiere 
was  some  depression  in  miniiig  and  the  sale  of  gems.  The  native 
mining  part  of  the  industiy  was  not  so  heavily  affected  as  the  part 
dependent  on  imported  material. 

AtiATE,  MOHS  AOATE,  ETC. 

Agate  or  chalcedony  "clams"  were  reported  from  South  Bend, 
Wash.,  hj  the  TIaherl  Lapidary  and  Jewelrj^  Company.  Whether 
these  are  petrifactions  or  mamniillai-y  deposits  the  writer  is  not  cer- 
tain. They  are  said  to  contain  globules  of  water.  Several  thousand 
pounds  of  moss  aeate  were  reported  by  Mr.  W.  C.  Hart  from  the 
HartviUe  mining  custrict  of  Wyoming.  Dr.  Geoz^  E.  Ladd  reports 
the  occurrence  of  agate  and  other  clialcednny  minerals  in  soutneast 
Missouri.  Thev  occur  abundantly  in  the  resi(hial  soil  over  limestone 
formations,  and  some  handsome  specimens  are  found. 

Mr.  A.  a.  Hei^way  mentions  the  ooourrenoe  of  agat«,  apparently 
of  suitable  quality  and  in  sufficient  quantity  to  be  of  commercial 
value,  at  two  localities  in  the  province  of  Santiago,  Cuba.  One  of 
these  is  about  7  miles  sonth  of  Bayamo;  the  other  is  about  2  miles 
southeast  of  Jibacoa,  a  town  about  16  miles  southeast  of  Manzanillo. 

Coinparatively  few  agate  and  chalcedony  ^ems  are  cut  or  polished 
in  the  United  States,  the  bulk  of  thrae  laiiHTaJs  being  cut  at  Obereteiii, 
Idar,  and  other  towns  in  Germany.  The  agate-ciitting  industry  in 
Oberstein  dates  back  to  tlie  fifteenth  centur}^,  from  which  time  it 
flourislied  until  the  close  of  the  eighteenth  centuiy.  With  tlie 
exhaustion  of  the  native  deposits  of  agate,  a  decline  followed  until 
1830,  when  new  supplies  were  obtained  from  Brazil,  and  ^m  that 
time  until  the  present  the  industiy  has  flourished,  though  scarcely 
any  native  agate  is  now  used. 

m 

AMAZON  STONE. 

Thp  production  of  amazou  stone  came  j)rincipally  from  Colorado, 
with  a  small  quantity  from  Pennsylvania.  In  Colorado  part  of  the 
output  was  obtained  from  the  vicinity  of  Pikes  Peak  and  part  from 
Florissant,  also  in  Teller  County.  Mr.  J.  D.  Endicott  reports  the 
discovery  in  Custer  Goimty,  Colo.,  of  a  new  deposit  of  amasson  stone, 
which  has  not  yet  been  opened. 

ABf  HER* 

BURMA. 

The  production  of  amber  from  the  Mj'itkvinn  district  of  Burma  in 
1906  was  217  hundredweight,  valued  at  jETuu,"  as  against  126  hun- 
dredweight, valued  at  £945,  in  1905.  According  to  Consul-Gene ral 
W.  H.  Michael,  of  Calcutta.**  the  Burmese  amber  is  in  good  demand. 
Its  rich  color,  hardness,  ana  the  high  pohsh  it  takes  render  it  suitable 
for  makinfr  into  heads  for  rosaries  and  necklaces.  Mininof  for  amber 
by  the  Burmese  is  done  in  a  (Tude  way,  an<l  L^fuerally  after  the  harvest 
work  is  cojupleted.  Tlie  men  di^  down,  nuui  places  where  amber  has 
been  found,  sometimes  to  a  deptn  of  45  feet;  and  then  if  no  amber  is 
found,  a  new  trial  is  made  elsewhere. 

altoc.  Oeol.  Bun'«y  India,  vol.  36,  pt.  2,  VM7.  >'  Dally  Cons.  Hepu.,  July  2o,  iao7. 
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GERMANY. 

A  large  block  of  golden  yellow  amber,  about  5  inches  Ions,  4  inches 
wide,  and  3  inches  High,  weijgfaing  33  oimcesi  is  reported  to  Skye  been 
found  on  the  beach  at  Thiessow,  Pomerania.'  It  is  said  to  be  free 
from  cracks  or  flaws. 

AMETUYUT. 

There  was  a  small  production  of  amethyst  in  1907  from  scattered 
localities.  The  largest  output  came  from  Nelson  County,  Va.,  with 
smaller  quantities  from  Amherst  County  in  the  same  State,  Iredoll 
and  Macon  counties,  N.  0.,  Rabun  County,  Ga.,  Fremont  County, 
Colo.,  and  Maine. 

In  Macon  County,  N.  C,  ametliyst  iias  been  fuund  at  various 
places  in  the  region  of  Tessentee  Creek,  near  Scaly  Mountain,  and- 
to  the  south  of  Highlands.  In  Rabun  Comity,  Ga.,  a  few  miles  to  the 
south  of  the  lasf-nnmnd  locnlities,  amptli^'.st  lias  hvrn  found  at  several 
places  ^vithin  2  or  3  miles  of  Clayton  and  from  12  to  15  miles  to  the 
east.  The  amethyst  of  this  region  occurs  in  veins  cutting  granite 
gneiss  and  mica  gneiss.  The  vems  in  whidi  the  amethyst  occurs  are 
generally  irregularly  filled,  well-defined  fibres  cutting  the  inclosing 
rocks  at  variable  angles,  tnough  generally  with  a  high  dip.  Some  of 
these  veins  have  been  traced  se^•eral  hundred  feet.  Deep-colored 
amethyst  crystals  are  found  in  pockets  in  these  veins,  oft^n  associated 
with  pale  amethystine  and  colorless  quartz  crystals.  The  spaces 
between  the  crystals  are  commonly  filled  with  red  cla^  or  other  earthy 
material.  Tlie  pockets  range  from  a  fraction  of  an  inch  to  15  or  IS 
inches  in  thickness,  and  may  extend  several  feet  along  the  vein.  The 
crystals  range  in  size  from  a  small  fraction  of  an  inch  to  3  and  4  inches 
across.  In  .some  of  the  crystals  the  purple  color  of  amethyst  is 
entirely  lacking  or  present  only  in  pale  shades.  In  others  the  rich 
purple  of  Siberian  amethyst  is  present.  T\w  color  is  generally  ihost 
mtense  near  the  points  or  the  crystals  and  often  occurs  in  planes  par- 
allel to  the  ciystal  faces.  This  renders  only  portions  of  the  crystals 
suitable  for  cutting,  although  much  amethyst  and  quartz  suitable  for 
specimens  only  is  ootained. 

The  production  of  amethyst  from  Colorado  was  reported  from  a 
new  depjosit  discovered  by  Mr.  J.  D.  Endicott,  of  Canon  Gty.  This 
deposit  is  near  Pru  kdale,  about  13  miles  west  of  Canon  City.  Mr. 
Endicott  describes  the  vein  as  30  inches  A\nde,  striking  northwest,  with 
a  nearly  vertical  dip,  through  decomposed  granite.  The  crystals  of 
amethi^t  and  amethystine  quartz  range  in  size  up  to  2  inches  thick 
and  3  mches  long. 

AZUBMAXACHITE. 

The  name  azurmalachite  has  been  applied  by  Dr.  George  F.  Kunz 
to  the  gems  cut  from  blue  azurite  combined  with  green  malachite.<> 
This  form  of  gem  is  found  in  the  copper  mines  of  Bisbee  and  other 
districts  in  Arizona.  Tlie  combination  of  minerals  occurs  in  a  va- 
riety of  dilierent  forms,  as  concentric  layers  in  stalactites,  and  as 
globular  and  botryoidal  masses,  etc.  Various  effects  result  from 
cutting  in  different  directions  through  the  masses,  and  attractive 

•  Manuf.  Jeweler,  April  2, 1908.  Eng.  and  Min.  Jour.,  Auput  17, 1007. 
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cuff  buttons^  scarf  pins,  liat  pins,  and  otlior  stones  for  less  expensive 
jewelry  are  thereby  ohtainecl.  Some  of  this  gem  was  found  at  Yer- 
rington,  NeT.,  during  1907. 

BBNTTOITE. 

Benitoite  is  a  new  gem  mineral  from  CaHfomia  from  the  Mount 

Diablo  range  near  the  oan  Benito-Fresno  county  line.  The  gem  has 
a  blue  color  and  was  first  mistaken  for  snppliirc  when  discovered 
early  in  1006  by  Messrs.  Hawkins  and  Sanders.  The  follo^^^ng  notes 
are  taken  from  a  description  of  the  physical  and  chemical  properties 
of  the  stone  by  Messrs.  George  D.  Louderback  and  Walter  C.  Blas- 
dale,'  and  from  a  description  of  the  geological  occurrence  by  Ralph 
Arnold.* 

Benitoite  is  regarded  as  an  acid  titnno-silicate  of  bannm  ^\Ttli  the 
formula  BaTiSijO^.  It  fuses  quietly  to  a  transparent  ghiss  at  about 
3,  the  fusing  point  of  ainmudiue  garnet.  Though  practically  insolu- 
ble in  liydrochloriG  acid,  it  is  readily  attacked  03^  hydrofluoric  acid 
and  dissolves  in  fu.sed  sodium  carbonate.  Its  hardness  is  above  6, 
probably  between  and  0},  and  its  specilie  f2Ta%Tty  is  3.64-3.r>5. 
Benitoite  crystallizes  in  the  hexugonal  system,  trigonal  iliNision.  The 
c<MiHiion  forms  observed  are  the  basal  plane,  positive  and  negative 
trigonal  pyramids,  and  corresponding  pnsms.  The  common  habit  is 
pyramidal,  though  occasionally  the  base  is  well  developed  and  the 
cr}^stal  tabular.  No  tendeney  toward  a  prismatic  habit  was  observed. 
Tlie  refractive  index  is  a  little  above  sapphire,  or  about  1.77  for  the 
ordinary  ray  and  1.80  for  the  extraordinary  ray.  The  double  refrac- 
tion is  therefore  strong.  The  color  of  benitoite  varies  from  deep 
blue  with  a  Tiolet  tint  to  pure  blue  of  a  lighter  shade;  small  cr}'stai8 
are  sometimes  perfectly  colorless.  The  color  is  not  affected  when 
the  mineral  is  raised  to  a  red  heat. 

The  features  of  benitoite  as  a  gem  are  its  brilliancy,  attractive 
colors,  and  strong  dichroism,  and  its  hardness  is  nearly'  ec^ual  to 
that  of  peridot  or  kunzite.  The  depth  of  color  yaries  in  different 
portions  of  manv  of  the  crvstals,  while  the  strong  dichroism  causes 
a  variation  of  color  dependm^r  on  the  direction  tlir  (  ry.slal  is  \newed. 
Light  transmitted  jXirpendicularly  to  the  base  is  praci ically  colorless, 
while  thatparailel  to  the  base,  or  perpendicular  to  the  principal  axis,, 
is  blue.  To  secure  the  best  effect,  then,  the  gem  should  be  cut  with 
the  table  parallel  to  the  principal  axis  and  not  to  the  base,  which  is 
contrary  to  the  rule  for  sapphire. 

Benitoite  orrnrs  in  veins  and  pockets  or  ireodos  in  a  lens  of  basic 
schist  in(  lo^^ed  in  one  of  the  largest  serpentine  areaj^  uf  the  Coast 
Range  of  California.  The  mineral  is  associated  mth  natrolite  and 
a  black  or  brownish-black  mineral,  thought  to  be  a  new  species  and 
called  carlosite.  The  lens  of  schist  inclosing  the  benitoite  veins 
is  about  150  feet  wide  and  at  least  1,200  feet  long,  and  cuts  thrnnjxh 
a  low  serpentine  hill  \v*ilh  a  strike  of  about  N.  70^  W.  and  a  dip  of 
70'  to  80°  NK.  The  schist  varies  in  color  from  dark  greenish  on 
the  southwest  border  to  bluish  in  the  immediate  -vicinity  of  the  gem- 
bearing  veins  near  the  middle  of  the  muss.  The  bluish  portion  is 
an  altered  phase,  and  is  often  largely  replaced  by  natrolite  in  contact 
with  the  veins.   The  altered  portions  of  the  scEist  are  full  of  cracks 

a  Bult  !  >r  p  J.  i,  L '  1  Univ  Culifornla,  vol.  i,  No.    Jlllv,  VKff,  DP.  ltf-U8. 
»8flteooe,  f  ebruary  31, 190&,  pp.  312-^14. 
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and  ctivities  varying  in  size  up  to  2  or  3  inches  in  "width  and  roughly 
parallel  to  the  planes  of  scnistosity.  The  cavities  are  generally 
filled  with  Tifitrnlito,  ^vith  or  •without  bonitoite  or  carlosite,  or  both. 
Nutrolite  is  not  always  arcoinpaiiied  liy  bonitoite,  though  bt^iiitoite 
has  not  been  observed  without  iiatrohte.  The  associations  of  the 
minerals  indicate  that  the  crystallization  of  the  benitoite  and  carlo- 
site  was  previous  to  the  complete  deposition  of  the  natrolite. 

DfM  fdopment  work  consists  of  a  tunnel  50  feet  long  and  several 
open  cuts,  the  largest  of  which  is  10  feet  deep,  4  feet  witle,  and  14 
feet  long,  following  the  strike  of  the  schist.  The  gems  are  removed 
by  pounding  up  the  richer  portions  of  the  matrix  and  picking  out 
the  crystals  or  fragments  renuiining,  or  lar^  crvstals  are  chiseled 
out  at  the  expense  of  the  smalh  r  one^;.  Smce  l^enitoite  is  rather 
brittle,  a  largo  percentage  is  lost  in  this  operation. 

As  reported  to  the  Survey,  the  production  in  1907  amounted  to 
about  15  pounds  of  rough  henitoite,  a  large  part  of  which  was  not 
suitable  for  cutting.  to  January'  1 ,  1 908,  350  carats  of  gems  had 
been  cut  from  this  material. 

BERTIi. 

The  produciinii  nf  brryl  «:(Mas,  as  aqiiaiTinrine,  blue  bcrvl,  golden 
beryl,  rose  or  pink  beryl,  and  wlute  l>eryl,  was  cliiefly  from  CaJiiomia, 
North  Carolina,  Colorado,  and  Maine,  with  small  amounts  from  New 
Hampshire,  Pennsylyania,  and  Connecticut. 

CALIFORNIA. 

Tlie  California  output  came  from  near  Ramona,  Mesa  Grande,  and 
Pnlfi  in  San  T^ie^o  Coimty,  and  liiverside.  Iviverside  County.  Descrip- 
tions of  some  of  the  localities  in  San  Dieu'o  County  are  pven  under 
the  notes  on  tlie  ^em  nunerals  of  southeiu  California  (pp.  43-48). 
lir.  C.  O.  Johnson  describes"  the  occurrence  <^  new  deposits  of  beryl 
about  2  miles  east  of  Riverside  at  the  base  of  the  Box  Springs  Moun- 
tains. The  beryls  are  of  a  ^ood  anuamarinc  color,  some  approaching 
the  emerald  in  depth  of  color,  i  lie  Ijest  material  was  found  on  the 
land  of  F.  D.  Mears  in  a  pegmatite  formation  cutting  diorite  or  gabbro. 
Dark-green  colored  mica  is  also  found  with  the  beryl,  but  not  lepido- 
lite,  as  generally  occurs  in  the  gem-bearing  pe^atites  of  southern 
CaUforma.  About  20  pounds  of  rough  material,  part  suitable  for 
cutting,  was  obtained  before  development  work  was  stopped  through 
financial  troubles. 

COLORADO. 

Ber}  !  from  Colorado  was  reporti'il  a?  af|uainariue,  cliielly  from  the 
gem  mines  in  Royal  Gorge  and  Mtnmt  Anlero,  Chafitee  County, 
bv  C.  A,  Beghtol  &  Co.  Sir.  J.  D.  Endicott  reports  the  discovery 
oifoiu*  deposits  of  aquamarine-colored  beryl,  some  suitable  for  cutting, 
associated  with  rose  quartz,  about  6  miles  north  of  Texas  Creek, 
Fremont  Coimty. 

IDAHO. 

Mr.  Ernest  Schemikow,  of  New  York,  reports  the  finding  of  two 
good  blue  bend  cn'-stals  near  Ivewistoii.  Idalio.  These  crystals  were 
obtained  from  an  Indian  squaw  who  would  not  reveal  their  source. 

•  PwMBil  Itttv.  dftted  April  9t,  UMB. 
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NO^TH  CAROLINA. 

liegultir  mining  for  aquaiiiariue  and  the  beryl  ^ems  was  carried  on 
in  'Scaih.  Carolimb  during  1907  at  Hiddenite.  Scattered  lots  wem 
brought  in  by  mic-a  iniiiors  and  pToepectors  in  other partfinftibe  moun- 
tain country,  chiefly  in  Mitchell  and  Yancey  counties,  though  some 
were  obtained  in  Iredell  County  and  at  Barretts  Mountain,  Alex- 
ander County. 

The  hiddenite  and  emerald  mine,  one-half  mile  west  of  Hiddenite, 
Alexander  County,  was  reopened  and  worked  diirin<;  part  of  the 
year  by  Mr.  Cary  Wright  for  the  Aincrirnn  Gem  Miniiifr  SyiurKate. 
At  the  mme  time  Mr.  Wright  opened  a  new  prosj>ect  called  the  Ellis 
emerald  mine,  one-fourth  mile  cast  of  Hiddenite.  The  work  was 
stopped  in  September,  1907,  pending  the  installation  of  a  power  plant 
for  larger  operations.  Aquamarine  and  beautifid  specmien  beryl, 
emerald,  ana  hiddenite  were  obtained  in  promising  quantities.  Mr, 
Wright  mentions  one  beautiful  specimen  of  beryl,  2  inches  long  by 
H  inches  in  diameter,  weigliing  over  T")!)  carHts.  from  the  enjerala- 
liiddenite  mine.  It  was  translucent  with  pri.sni  faces  higlily  polished. 
Many  u(^uamarine  crystals  of  from  10  to  20  carats  were  found  in  the 
same  mine.  Several  fine  crystals  of  aquamarine  were  found  at  the 
Ellis  mine,  two  of  which  were  embedded  in  transparent  quartz  crj's- 
tals,  making  splendid  cabinet  specimens.  Emeralds  of  fine  color  were 
obtained  from  both  mines.  At  the  Eihs  mine  one  dark-green  emerald 
weighing  276  carats  was  fomid.  About  200  carats  of  hiddenite  were 
obtained  from  the  emerald-hiddcnite  mine.  One  crystal,  weighing 
about  10  carats,  was  one-half  colorless  and  the  other  half  a  deep 
emerald  green.  Jet  hlfuk  tournmline  rrv^stals  associated  ^^^th  feld- 
spar; clear,  colorless,  smoky,  and  rulilated  qiiartz  crystals;  rutile 
crystals,  etc.,  were  also  found  associated  with  the  beryls. 

At  the  emerald-hiddenite  mine  there  are  a  large  number  of  veins 
generally  striking  north  of  east  ^\'ith  high  dips  to  the  north.  For  a 
distance  of  over  50  yards  both  to  the  north  and  to  the  south  of  the 
main  workings  a  number  of  pits  and  several  shafts  have  been  made 
on  dilierent  veins.  In  all  ol  the  veins  opened  (juartz  crystals  were 
found,  some  very  dear  and  beautiful,  with  well-developed  crystal  form. 
Some  of  these  openings  yielded  beryl  or  hiddenite,  occasionally  of 
gem  quality. 

The  old  workings  at  the  emerald-hiddenite  mine  were  made  chiefly 
between  1S80  and  1885,  and  consisted  of  a  large  open  cut,  vdth  two 
shafts  near  the  western  end,  besides  numerous  smaller  test  pits  in  the 
vicinity  of  the  open  <  ut .  The  open  cut  is  situated  near  the  top  of  a 
low  ridge  and  is  probably  150  feet  long,  20  to  40  feet  wide,  and  15  to 
20  feet  deep.  A  haulway  had  been  cut  to  the  same  level  at  the  east 
end  to  the  dump.  The  new  ^vork  in  l'JU7  consisted  of  an  open  pit. 
some  12  feet  wide  and  18  feet  lung,  near  the  eastern  end  of  the  old 
cut  and  at  the  north  side  of  the  naul%Miy.  Two  well-defined  veins 
were  found  in  this  cut,  and  also  two  less  promising  ones.  These 
veins  were  nearly  parallel,  and  the  strike  measured  on  the  bo'-t  one 
was  N.  70°  E. .  flip  about  86°  N.  Several  good,  though  small,  pockets 
were  found  in  this  cut. 

The  country  rock  in  the  re^on  around  the  emerald-hiddenite  mine 
and  the  Ellis  emerald  mine  is  chiefly  biotite  gneiss,  gametiferous  in 
places,  which  has  been  much  compressed  and  folded,  probably  while 


Digitized  by  Google 


FBECIOUB  STONES. 


801 


in  a  plastic  condition.   Veinlets  ol  quartz  in  the  original  rode  h&ve 

been  folded  and  crumpled  diirinc^  this  compression  into  forms  resem- 
bling folded  ri bbon .  The  con n  t  r  n  rock  in  the  neighborhood  of  the  veins 
has  oeen  highly  sihcified  by  the  addition  of  much  quartz.  This 
quarts  along indthoiherminerab)  as  muscovite,  rutile,  pyrite,  etc.,  has 
replaced  the  biotite  and  faldspara  and  other  minerals  of  the  country 
rock.  This  replacement  was  later  than  the  compression  of  the  rock 
and  about  conternporane(ins  with  the  deposition  of  the  vein  matter. 
These  phases  are  beaiiUfullr  illiistratea  in  hand  specimens  which 
show  typical  biotite  gneiss  with  l\>ided  quartz  veins,  several  feet  from 
a  Tein,  and  in  similar  rock,  highly  silicified,  with  a  portion  of  the  yein- 
fiUing  adhering.  In  the  latter  specimen  the  vdn  filling  a  fissiue  ia 
glassy  quarf  z^vitll  calcite,  nitilc.  and  p^Titf  mrln>i(Mis  Tfir  ^va]l  next 
to  the  vein  (  insists  larp^ely  of  mranuiar  quartz  and  an  emerald-green 
(chrome)  muscovite,  with  a  httle  rutile  and  pyrite.  At  about  1  inch 
from  the  Tein  the  replacement  of  the  country  rock  is  not  so  com- 
plete, and  biotite  becomes  gradually  prominent  in  the  rock.  At  2 
mches  from  the  vein  the  rock  is  nearly  l)lack  biotite  gneiss,  rich  in 
quartz.  A  folded  quartz  veinlet  cuts  the  jnrneiss  to  the  vein  wall.  It 
is  more  prominent  in  the  black  gneiss  than  in  the  highly  replaced 
gneiss,  though  it  can  readily  be  traced  through  the  latter,  since  the 
quartz  of  which  it  is  composed  was  not  so  easily  replaced  as  certain 
constituents  of  the  gneiss.  Some  of  the  rock  cut  by  the  veins  con- 
tains much  cldoritc  find  has  a  yellowish-^en  color. 

The  material  filling  the  gem-bearin«r  veins  con.sists  of  quartz,  cal- 
cite, dolomite,  muscovite,  rutile,  black  tourmaline,  aquamarine  and 
emerald  beryl,  hiddenite,  pyrite,  chalcopyrite,  and  monaate.  All  of 
the  veins  in  the  neighbornood  do  not  contain  all  of  these  minerals, 
but  each  of  the  numerous  veins  exposed  in  the  workings  contain  some 
or  all  of  them.  Tn  the  cavities  all  of  these  minerals  occur  in  crv^stnls; 
in  sohd-vein  matter  certain  ones  only  have  crystal  form.  The  cai(  ite 
was  introduced  after  the  other  minerals  had  been  deposited,  in  many 
places  filling  up  previously  existing  cavities.  CrTstals  of  the  othear 
min^ls  are  embedded  in  solid  calcite  veins,  and  calcite  has  been 
deposited  het^een  broken  fragments  of  beryl  and  other  crystals. 
Rutile  smtal)le  for  cut  tin*:  is  {plentiful  in  brilliant  crystals,  some  long 
and  slender,  others  short  and  thick.  The  crystals  are  commonly 
twinned,  several  crystals  often  joined  or  crossing  each  other  at  angles 
of  60^,  forming  beautiful  cabinet  specimens  of  rosettes  or  reticulated 
masses  of  needles.  The  jrem  minerals  emerald,  aqamarine,  and  hid- 
denite— occur  in  distinct  crystals  in  tlie  veins,  and  when  lininpf  tiio 
walls  of  cavities  and  of  good  color  they  make  a  beautiful  contrast 
with  the  associated  gangue  minerals. 

The  vein  at  the  Ellis  emerald  mine  is  pegmatite,  with  cavities  and 
pockets  included  in  it.  The  pegmatite  str&es  N.  60°  E.,  with  a  high 
northerh^  to  vertical  dip.  Tnere  are  stnn^jers  or  arms  of  pegmatite 
along  iho  wfllls,  and  at  one  placv  the  pegmatite  is  c(»in]>i>sea  along 
one  side  iari^ely  of  small  nuca  blocks.  The  country  rock  is  biotite 
gneiss,  smaU  dikes  of  auartz  diorite  being  included.  The  latter 
weatl^rs  out  in  rounded  nowlders  or  "nigger  heads j"  which  are  scat- 
tered over  the  surface  near  the  mine.  The  quartz  m  portions  of  the 
pt^gmatite  is  a  fairly  dark  ro-st^*  color.  So  far,  however,  none  suitable 
for  gem  purposes  has  been  foimd. 

5ir^— M  B  1907,  PT  2  51 
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CSalifomite  is  a  compact  yariety  of  vesuvianite  with  color  and 
texture  so  like  jade  that  it  was  at  first  mistaken  for  that  mineral.  It 
is  found  in  Siskivoii  County,  Cal.,  on  tlio  south  fork  of  Indian  Cret^k, 
12  miles  from  llappv  Cauip,  and  has  hoen  describetl  by  Dr.  George 
F.  Kimz.'*  Two  other  locaUties  are  known  where  califomile  has 
been  found  in  Tulare  County,  Cal.   One  of  these  woe  described  in 


Hon  of  califomite  by  the  Himalaya  Mining  Company  from  its  mine 
in  Siskiyou  County. 


New  varie^. — A  speoimen  was  received  at  the  Sunrey  from  Mrs. 

Gertrude  S.  McMullf^n,  of  the  Southwest  Turquoise  Company  of  Los 
Angeles,  Cal.,  whi*  ^l  snems  to  be  a  new  species  of  cat's-eyo  or  tiger- 
eye.  The  mineral  is  a  compact  variety  of  serpentine,  sufhcientiy 
m>rou8  to  have  a  silky  luster,  though  not  readily  separated  into  fibers 
like  asbestos.  The  hardness  is  about  4.5.  The  color  is  opaque  gray 
with  tlie  grain  and  dark  green  across  it.  A  cabochon  stone  cut  with 
the  grain  givers  an  excellent  play  of  light  across  tlie  rounded  surface 
as  the  stone  is  rocked.  The  bar  of  light  reflected  from  the  middle  of 
the  stone  is  greenish  gray,  while  the  color  on  the  sides  at  the  ends  of 
the  fibers  is  dark  green.  The  beauty  of  the  gem  is  somewhat  marred 
in  some  specim^  at  least  by  frequent  irr^i^ulariy  shaped  bars  and 
tubes  of  yellowish  mineral,  apparently  alfo  serpentine,  nmning  for 
some  distance  through  the  ma,ssive  material  and  parallel  to  its  fibers. 
If  the  nuneral  is  found  without  these  yellow  mui  kings,  as  it  doubt- 
lees  will  be,  very  attractive  stones  for  scarf  pins,  pendants,  etc.,  couki 
be  cut  from  it.  This  mina^al  is  found  in  Tulare  County,  associated 
with  asbestos  and  other  serpentine.  It  might  appropriately  ])e  called 
California  cat's^ye  or  tiger-eye,  if  no  other  name  has  been  given  to  it. 

CHBYSOPRASE  AND  BI.ITE  CHBTSOPRASE. 


There  was  a  large  production  of  duysoprase  from  the  mine  of  the 
Himalaya  Mining  Company,  in  Tulare  Cfounty,  Cal.  Some  of  this 
material  is  of  beautiful  color  and  is  suitalde  for  higli-grade  jewelry* 
It  is  used  also  for  handsome  ornamental  elfects^  as  in  mosaics,  etc. 


Specimens  of  blue  and  blui»h-green  copper-stained  chalcedony 
were  received  from  Mr.  H.  P.  Wightman,  of  Globe,  Ariz.  The  mineral 
occurs  in  small  strinsers  in  the  Keptone  copper  mine  in  that  district. 

The  copper  ore  at  this  mine  is  said  to  be  principally  chrj'socolla  or 
pilicate  ore  The  chalcedony  vnries  in  color  from  bright  to  pale  blue, 
blviisli  green,  and  nearly  apple  green,  and  is  more  or  less  translucent, 
lu  some  pieces  the  color  occurs  in  curved  layers  and  varies  in  intensity, 

AJewdera'  materUU  MWl  «nM»Mit«4  •torn*  ol  CftUfocou:  C«U|omlft  State  Mia.  Bar.BaU.S7, 
IMfikPp' 98-05. 
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thus  bringing  out  the  mflTT^inillary  structure  of  clmlcedony  in  peculiar 
wavy  markings.  In  ot  In  r  ])icces  the  color  approaches  that  of  chrj-so- 
prase,  or  resembles  that  seen  in  certain  artificially  colored  chalcedony. 
Mr.  Wightman  reports  a  sale  of  probably  200  pounds  of  sdected  min- 
eral during  1907  bv  tin  miners  in  Globe.  After  cutting,  this  blue 
duysoprase  brings  looaiiy  from  S3  to  $10  a  piece  for  the  best  grades. 

DIAMOND. 
UNITED  STATES. 

Arkansas, — The  work  of  testing  the  Arkansas  diamond  deposit 

continues  quietly.  A  brief  report  on  the  locality  was  prepared  by 
PhiUp  F.  Schneider"  for  the  Arkansas  Bureau  of  Mines. 

The  latest  authoritative  information  on  the  Arkansas  diamond 
deposit  has  been  given  by  Messrs.  Kunz  and  Washington  in  a  paper 
before  the  February  meeting,  1908,  of  the  American  Institute  ofmnr 
ing  Engineers  in  New  York.  Tlie  general  geology  of  the  area  and 
the  petrography  and  weathering  of  the  pendotit^  are  described  as 
they  were  in  a  jiaper  by  the  same  authors  inrorporuted  in  this  report 
for  190(5.  In  tests  niade  with  a  diamond  drill  the  peridotite  was 
proven  to  depths  of  80,  186,  and  205  feet.  The  green  and  yellow 
grounds  underlying  the  layer  of  black,  sticky  "^mbo"  soil  were 
found  to  extend  down  40  feet  in  ])lnces  and  are  estimated  to  averaf^e 
20  feet  in  depth  over  the  area.  The  outcrop  of  the  peridotite  is 
estimated  to  cover  about  40  acres,  though  it  may  be  lound  larger 
aftmr  further  exploration. 

General  conditions  concerning  future  work  are  briefly  discussed. 
Water  supply,  timber,  and  coal  are  available,  and  labor  and  trans- 
portation facilities  can  probably  be  SMtisfactorily  arranged.  Some 
140  diamonds  have  l>een  found,  with  an  aggregate  weij]:;ht  of  about 
200  carats.  The  largest  stone  weighs  less  than  0^  carats,  though  the 
ayerage  size  compares  favorably  with  the  general  run  of  most  of  the 
South  Alrica.n  diamonds.  There  is  a  large  proportion  of  white  stones, 
mnny  of  which  are  free  from  flaws  and  are  very  brilliant.  SoTiie  of 
the  yellow  diamonds  are  also  of  except  ional  quality  and  color.  The 
genuineness  of  the  occurrence  of  the  diamonds  in  their  matrix  is  reit- 
erated, and  the  occuirence  of  one  stone  embedded  in  the  green  ground 
at  a  depth  of  15  feet  is  cited  to  strengthen  the  conclusion.  Tlie  quan- 
tity of  green  ground  that  can  be  readily  washed  is  large.  Portions 
of  the  peridf>tite  on  the  borders  of  the  outcrop  are  in  such  hard  masses 
as  to  mdicate  that  it  will  not  readily  decompose.  The  slud^re  and 
cores  from  the  diamond  drill  tests,  however,  show  a  badly  altered 
rock  at  depth  at  many  places,  and  suggest  that  much  of  the  peridotite 
from  depth  will  reaclily  disintegrate  on  exposure  to  the  weather. 
Some  fresh  hard  peridotite  will  be  encountered,  as  in  the  South  Afri- 
can mines,  and  w  ill  proi>ably  have  to  \*e  treated  with  a  certain  amount 
of  crushing.  ^  Warning  is  given  against  the  unscrupulous  who  will 
probably  ciaun  to  have  located  new  peridotite  areas  "on  the  same 
lead"  or  "an  extension"  of  the  present  one.  It  is  pointed  out  that 
since  this  peridotite  has  the  form  of  a  pipe  its  outcro])  wiW  be  limited 
to  one  place.  Even  shmdd  new  areas  of  this  rock  l)o  located,  and 
should  their  nature  be  proven  by  an  examination  of  a  petrographer, 

chneidcr,  Philip  F..  A  pt>-l!aiJiuu7Mpoitontbe  Artanns  dlMSoiid  lUM:  Aituuu  Bur.  UIdm* 
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it  will  still  be  necessary  to  prove  the  presence  of  disnuiiids  and  in 

paying  quantities.  Peridotito  rocks  are  not  imcbmmon,  though  few 
are  known  to  be  diamond  bearing. 

California, — Frequent  reports  have  appeared  in  the  newspapers 
concerning  the  prospecting  for  diamonds  near  Oroville  hj  Mr.  M.  J, 
Cooney.  It  appears  that  washing  machiner}^  and  more  land  are  to 
be  purchased  and  extensive  prospect  in«^  is  to  be  carried  on.  Besides 
the  occurrence  of  a  rock  clanned  to  be  identical  in  appearance  with 
the  kimberlite  of  South  Africa,  reports  state  that  diamonds  have 
been  found  associated  with  that  rock.  Authentic  finds  of  diamonds 
in  this  section  of  Butte  County  are  recorded,^  especially  at  Cherok^ 
above  Oroville.  These  diamonds  have  come  from  alluvial  deposits, 
however,  and  were  L'^nerally  found  in  washing  for  gold.  Up  to  the 
pre^PTit  lime  no  autiicnticutcd  discovery  of  diamond  in  it.s  original 
luaLiix  ill  California  is  recorded.  During  the  early  part  of  1907, 
specimens  of  serpentinized  rock  called  "fcimberUte''  m>m  the  sup- 

¥osed  diamond  pipe  were  kindly  sent  to  the  Survey  by  Mr.  Cooney. 
'hese  specimens  were  discussed  in  this  report  for  1006.  Upon  careful 
examination  and  conij)arison  with  typical  kinil)erlite  from  South 
Africa,  it  became  evident  that  the  Oroville  ruck  was  quite  different 
from  true  kimberlite. 

Kentucky. — Newspaper  reports  have  appeared  telling  of  the  dis- 
cover}' of  diamonds  in  Kentucky  during  1907,  though  no  authenti- 
cated finds  are  recorded. 

According  to  tlie  report  of  Mr.  H.  A.  Millar,  secretary'  of  the  Ken- 
tucky Diamond  Minm^  and  Developing  Company,  the  complete 
diamond  wsshing  plant  mstalled  by  that  company  on  Creech's  Creek 
in  Elliott  County  was  operated  during  the  latter  part  of  the  summer 
and  in  the  early  fall.  Overburden  was  removed  rrom  three  portions 
of  the  kimberlite  rock  outcrop,  and  some  of  the  vellow  ground  was 
washed.  Delays  were  caused  by  the  breaking  of  the  gearing,  and  op- 
erations were  mially  closed  for  the  winter  on  we  22d  or  Octoher,  when 
the  water  supply  for  washing  was  exhausted.  Though  a  total  of 
2,S25  loads  ot  IS  cubic  feet  were  waslied  without  findmg  diamonds, 
operations  were  to  be  resumed  in  the  spring  of  1908. 

SOUTH  AFRICA. 

Qrujualand  West. — According  to  the  nineteenth  annual  report  of 
the  De  Beers  Consolidated  Mines,^  the  number  of  loads  of  blue" 
raised  and  wjished  and  the  quantity  and  value  of  diamonds  obtained 
again  showed  large  increases.  The  totalproduction  of  blue  ground 
at  all  the  mines — D©  Beers,  Kimberly,  Wesselton,  Bultfontem,  and 
Dutoitspan— was  9,010,686  loads,  as  against  8,14 1,979  loads  in  1906, 
and  the  total  quantity  washed  was  6,626.2*11  loads,  as  against 
5,62.5,592  loads  in  1906.  Tliis  leaves  a  remainder  of  9,391,603  loads 
on  the  doors,  as  against  6,769,126  in  1906,  an  increase  of  2,622,477 
loads.  The  number  of  carats  of  diamonds  won  from  all  the  mines 
and  from  the  tailings  and  debris  was  2,619,872,  as  against  2,213,991 
carats  in  1906.  The  increase  in  the  number  of  diamonds  won  came 
from  the  "Wesselton,  Bultfontein,  nnd  Dtitoitspan  mines,  and  from 
the  increased  quantity  of  tailings  washed.    Tne  average  yield  per 

o Turner,  H.  W.,  Diamonds  in  Cftllfomla:  Am.  Geol.,  vol.  23,  1899,  pp.  1S2  lyl 

^  XiDOtccuth  Ann.  Kept.  Do  Beers  Cunsolldated  Mines  lor  year  cualog  June  ao,  1907. 
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load  WRf?  slightly  less  in  1907  than  in  1906  for  all  of  the  mines  except 
the  Wesseiton,  which  showed  an  increase.  The  average  yield  of  all 
of  the  mines  in  1907  was  0.3125  carats  per  load,  as  against  0.3250 
carats  in  1906.  The  average  value  per  carat  was  greater  in  the  Bult- 
fontein,  De  Beers,  and  Kimberly  zoines,  and  lees  in  the  Weeselton  and 
Dutoitspan.  In  the  Wesseiton  mine  alone  was  the  aymge  value  per 
load  greater  in  1907  than  in  1906.  The  total  quantity  of  "blue  in 
sight  above  the  lowest  levels  of  the  mines  and  on  the  floors  was 
57,409,013  loads,  as  a^inst  64,315,580  loads  in  1906.  The  deepest 
workings  were  in  the  Kimberly  mine,  where  the  main  shaft  was  down 
2.599  feet;  the  hoisting  was  done  from  the  2.520-foot  level.  At  the 
De  Beers  mine  hoisting  was  done  from  the  2,040-foot  Ifvel,  though 
the  deepest  shaft  was  2,466  feet.  Hoisting  from  the  other  three 
mines  was  all  done  from  a  depth  of  less  than  1 ,000  feet. 

The  sale  of  diamonds  realized  £6,452,597,  as  against  £5,607,718  in 
1906.  The  net  profits  were  £2,607,240.  Dividends  amounting  to 
£2,550,000,  or  £750,000  more  than  in  1906,  were  (listributed.  and  a 
balance  ot  £932,024  was  brou<xht  forward.  The  buying  syndifnto 
took  diamonds  valued  at  about  £1,000,000  more  than  the  nunmium 
limit  contracted.  Up  to  November  of  1907,  however,  only  the  mini- 
mum limit  called  for  dv  tlie  contract  had  been  bought.  Fmdin^  that 
there  was  to  he  no  relief  from  the  heavy  income  tax,  amoimtmf]^  to 
nejirlv  €100,000  annnally,  imposed  by  the  British  Government,  the 
pe  iicers  Company  voted  to  transfer  from  London  to  South  Africa 
its  office  controlling  operations  at  the  mines.  The  London  tax  w  ould 
have  been  an  especially  heavy  burden, since  the  company  will  probably 
have  a  10  per  cent  tax  on  profits  to  pay  to  th.e  Cape  government  also. 

Transvaal. — ^The  production  of  diamonds  in  Transvaal "  during 
the  fiscal  year  1907  amounted  to  1,545.336  carat^s,  valued  at 
£2,203,511,  an  increase  of  786,930  carats  and  ol  £1,235,282  over 
1906.  The  production  was  chiefly  from  six  volcanic  pipe  mines,  the 
alluvial  di^^gings  at  Christiana  contributing  onl^  22^62  carats,  valued 
at  £13,579.  The  Premier  mine  was  the  principal  producer,  having 
perfected  its  mine  equipment.  Several  million  loads  of  ore  can  be 
nandled  a^-ear  at  this  mine,  and  a  regular  and  adequate  water  supply 
and  a  satisfactory  method  of  disposing  of  tailings  and  shims  nave 
been  provided. 

Orarwe  River  Colony.^ — The  production  of  diamonds  in  the  Orange 
River  Colony  during  the  fiscal  year  endino;  June  30,  1907,  is  given  by 
Mr.  Burnet  Adams  as  398,703  carats,  valued  at  £1,221,202,  as  com- 
pared with  a  value  of  £902,727  in  1906.  The  increase  comes  chiefly 
trom  the  two  new  mines — the  Roberts-Victor  and  the  Voorspoed. 
Other  mines  producing  were  the  Jagersfontein,  Koffyfontein^  Lace, 
M  rinstery,  and  the  alluvial  di!]:gings.  The  yield  of  the  alhivial  dig- 
ging- was  7,103  carats,  valued  at  £36,895,  while  the  matrix  mines 
produced  391,000  carats,  valued  at  £1,185,308.  The  price  per  carat 
of  the  alluvial  diamonds  is  about  43  per  cent  higher  than  of  \h<m 
from  tlie  pij^e  mines.  The  production  for  the  calendar  year  1907  ia 
given  for  the  Roberts-Victor  mine*'  as  123,427  carats,  an  average  of 
0.536  carat  per  load,  and  for  the  Voorspoed  as  40,653  carats,  an  aver- 
age of  0.21  carats  per  load. 

oAnn.  Rrpt.  Govt.  MIn.  Eng..  TrrinsvaaJ,  I  -n- 

b  Mines  Uvpt.  Orange  River  Colony,  Fourth  Aaa.  liept.,  1B07,  Bloemionteill. 
«Hinii|g  Jour.,  Loiuloo,  Fvbnuurjr  l,  1909 
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Vaal  River  diamonds. — The  terraces  ami  river  gavels  aloug  the 
Vaal  Riyer  from  Bloemhof,  m  Transyaalp  to  ita  junction  with  the 
Orange  River  in  Griqualand  West,  a  distance  of  about  200  miles, 

have  been  worked  for  dinnion*!^  The  dep"<its  vary  from  a  few 
inches  to  40  or  50  feet  in  ihickncss,  and  in  some  cases  extend  3  or  4 
miles  laterally  from  the  river.  The  gravels  consist  of  a  large  number 
of  ereenstone  bowlders  filled  in  with  sand  and  pebbles,  and  resting  on 
a  &w  of  amygdaloidal  greenstone.  Hie  pebbles  are  chiefly  siliceous, 
as  jasper,  chalcedony,  ngate,  etc.,  and  with  them  are  associated 
pebbles  of  greenstone,  ironstone,  ilmenite,  garnet,  topaz,  and  dia- 
mond. There  has  been  more  than  one  period  of  scdmientation,  and 
the  gravels  of  the  most  recent  period  have  a  matrix  of  stiff  siliceous 
day.  The  diamonds  have  been  found  almost  everywhere  through 
the  gravel  deposits,  there  being  no  reUable  geological  indications  as 
to  their  omirren«"e.  The  placer  dianioTuls,  taken  collectively,  are 
probably  the  tinest  stone-s  obtainable  in  S  uth  Africa.  They  occur 
more  commonly  in  dodecahedral  crystals  and  are  singularly  free  from 
flaws.  Stones  with  a  yellowish  tmt  are  predominant,  though  all 
colors  are  found.  The  yalue  is  estimated  at  about  £6  per  carat  for 
all  diamonds  sold  to  buyers  along  the  riyer. 

SOUTH  AMERICA. 

Brazil. — The  diamond  and  carbon  mining  indiisfrr  of  Brazil  is 
increasuig.  Consul-General  George  E.  ^Vnderson,  v(  iiio  de  Janeiro, 
reports  that  dredges'*  have  been  installed  along  the  Jcquitinhonha 
River^  in  the  State  of  Minas  Geraes,  and  that  large  amounts  of 
Amencan  capital  are  being  invested  in  the  Diamantina  country. 
The  work  on  the  mines  in  tlie  latter  ref:jion  has  necessitated  the 
building  of  a  highway  from  the  end  of  the  railroad  nf  Curalinho. 
This  work  is  under  the  direction  of  an  ^Vmciican  engiucei  and  will  be 
carried  out  by  American  methods.  Heretofore  me  shipments  of 
Brazilian  diamonds  have  been  to  Europe,  though  it  is  likely  a  num- 
ber of  them  will  be  made  to  this  country  direct,  now  that  American 
ca})ital  is  so  heavily  interested. 

it  is  dithcult  to  obtam  information  on  the  production  of  Brazilian 
diamonds,  since  large  quantities  were  smuggled  out  of  the  countiy 
to  avoid  the  payment  of  the  5  per  cent  export  tax.  Cousul-Greneral 
Andei-son,  in  the  report  quoted  abov(\  ^xives  the  value  of  diamonds 
registered  for  export  dnrinL'  1 000  as  $310,000.  Tills  is  said  to  include 
the  carbons  or  black  diamonds  from  Bahia.  That  the  official  export 
figures  do  not  adequately  represent  value  of  the  production  is  shown 
by  the  figures  given  in  a  report  by  former  Vic&Oonsul  J.  P.W.  Rowe,* 
of  Bahia,  in  which  it  is  estimated  the  annual  exports  funu  lliat  State 
amount  to  over  81.000,000.  The  State  irovernment  of  Bahia  found 
that  it  fiiilcd  to  receive  the  proper  revenue  due  from  tlie  7  per  cent 
export  tax,  and  accordingly  abolished  the  export-tax  law  in  favor  of 
another.  Each  merchant  or  dealer  shipping  diamonds  or  carbons 
was  to  be  charsed  an  amount  calculatea  to  bring  the  reyenue  np  to 
wliat  it  sltould  nave  been  under  the  7  per  cent  export-tax  law.  The 
new  law  ^\  as  mot  by  the  combining  oi  many  dealers  and  their  ship- 
ping as  one  firm. 

a  Park,  Mungo,  Vaal  Rlv«r.  South  Africa,  dlaroood  IMMk  Xloltig  BdMot,  UMh  It,  1901 
ft  U.  S.  Daily  Cons.  Uepts.,  JftDuary  20, 1906. 
«U.  S.  DttUy  Canii  Bfl|»ti.,  Jtauaj  1,  vm. 
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British  Ouiana. — The  output  of  diamonds  in  British  Guiana  is 
chiefly  in  small  sizes.  The  government  report  for  the  ^ear  ending 
June  30,  1907,  shows  a  pi-oduction'*  of  65,903  stpnes,  weighing  4,718 
carats.  Hie  change  from  the  preceding  year  was  not  large,  though 
in  1904-5  the  output  was  175,400  diamonds,  wftighmg  10,619  carats. 
An  idea  of  the  value  of  British  Guiana  diamonds  may  oe  gained  from 
the  exports  between  Jfiminrv  1  and  September  18,  1907,*  which  are 
placed  at  1,564  carats,  valued  at  $12,370. 

INDIA. 

The  production  of  diamonds  in  India «  is  given  for  1906  as  306.9 

carats,  valued  at  £5,160,  as  against  172.4  carats  (valued  at  £2,474)  in 

1905.  The  increased  production  came  chiefly  from  Panna,  where 
the  value  of  output  was  £4,318.  The  remainder  of  the  production 
came  from  the  states  of  Charkhari  and  Ajaigarh. 

NEW  SOUTH  WAI^SS.tf 

The  total  production  of  diamon  Is  in  New  South  Wales  between 
the  years  1867  and  1900  is  given  as  157,137  carats,  valued  at  £104,089. 
The  largest  productions  recorded  were  in  the  years  1899  and  1904, 
being  25,874  carats  valued  at  £10,350,  and  14,296  carats  valued  at 
£11.620,  respectively.  The  production  for  1906  was  considerably 
smaller  and  amounted  to  2,827  carats  valued  at  £2^20. 

DIAMOND  INDUSTRY 

The  conFuinption  of  diamonds  in  I  lit  United  States  is  ordinarily 
large  and  amounts  to  over  one-half  of  the  world's  production.  With 
the  immense  ialling  off  in  purchases  of  diamonds  in  the  United  States 
caused  by  the  financial  depression  in  1907  and  reduced  sales  in  other 
Gountiies,  the  diamond  industry  has  had  to  face  a  serious  situation. 
The  decreased  demand  for  diamonds  has  afTected  all  branches  of  the 
industry.  Larpe  nund>ei's  of  cutters,  not  only  in  the  United  States 
but  also  abroad,  have  been  without  emplovment  for  several  months. 
Several  diamond  xnining  companies  have  oeen  forced  to  close  their 
mines  or  limit  their  outnut.  At  one  time  it  was  rumored  that  the 
price  of  diamonds  would  fall  when  the  agreement  of  the  De  Beers 
and  Premier  diamond  mining  companies  with  tlie  diamond  buying 
syndicate  expired  in  the  latter  part  of  March,  1908.  The  reduction 
of  price  by  one  large  coini>any  would  have  precipitated  a  war  of  low 
prices  with  the  other,  ana  this  would  have  ruined  those  dealer  with 
large  stocks  of  high-priced  diamonds  on  hand.  The  six  months' 
agreement  made  in  11)07,  by  which  the  diamond  buying  syndicate 
wa.s  to  purchase  the  output  of  the  Premier  mine  at  a  certain  value 
proportional  to  that  naid  for  the  De  Beers  output,  was  not  renewed 
after  expiration  in  March,  1908.  Frequent  assurances,  however, 
have  heen  ^vcn  to  diamond  dealers  ana  merchants  by  both  the  Be 
Beers  and  Premier  mining  companies  and  the  diamond  buying  syn- 
dicate, that  the  price  of  diamonds  will  be  maintained  unc&r  all 
circumstances. 


•Mining  World,  April  18, 1908. 

kMlnlns  Jour.,  London.  October  12, 1907. 

eRec.  Oeol  Siirvi/v  India,  vol.  36,  pt.  2,  1907. 

4 Ann.  Rept.  Dept.  Mlnea,  New  South  Wales,  1906,  p.  Si, 


Digitized  by  Google 


808 


IdETEBAL  BB80UBCBB. 


OuUinan  diamond. — Thf  great  CXillinan  diamond  was  presented 
to  K'm^  Edward  of  England  on  his  birthday,  by  the  people  of  Trans- 
vaal as  a  demoustratiuu  of  loyalty  and  high  regard.  This  diamond 
18  now  h^nst  cut  to  be  placed  among  tlie  orown  iewels  of  £ngjUmd. 
In  llie  rougu  the  Cullinan  diamond  weighed  nearly  3,025  oarats^  or 
about  1.37  pounds  avoirdupois,  and  was  found  in  the  Premier  mme, 
Transvaal,  m  January,  1905.  The  cutting  and  polishing  of  this  hu^e 
diamond  is  bein^r  earned  on  by  the  firm  of  Joseph  iVsscher  &,  Co.,  m 
^Unsterdam,  and  will  probably  not  be  completed  before  the  end  of 
1908.  Aecording  to  Mr.  Louis  ABscher,^  of  the  Asscher  firm,  the 
oleaying  of  the  diamond  was  verv  successfully  accomplished  bv 
Joseph  Asscher,  who  split  it  through  a  defective  spot,  part  of  whicn 
was  left  in  each  portion  of  the  diamond.  The  diamond  was  cleft  by 
making  an  incision  half  an  inch  deep  with  a  sharp  diamond  point  in 
the  proper  place  and  then  striking  a  specially  designed  knife  blade 
placed  m  the  incision  a  heavjr  blow  with  a  piece  of  steel.  Apparatus 
specially  designed  for  polishing  the  diamond  has  been  constructed 
as  a  dop  6  inches  across  and  weif^hing  about  20  pounds,  which  is 
raised  mechanically  from  the  polisliing  disk.  The  latter  is  about  16^ 
inches  across  and  makes  2,400  revolutions  per  minute.  Diamond 
dust  mixed  with  oil  will  be  used  in  large  quantities  in  polishing  the 
stone.  The  larger  portion  will  prohabfy  be  cut  into  a  drop>shaped 
stone  weighing  between  500  and  600  carats  when  completed.  The 
otbt  r  portion  vnW  be  cut  into  smaller  stones,  one  of  which,  even 
then,  will  be  one  of  the  large  diamonds  of  tlie  world.  Extreme  pre- 
caution is  taken  to  guard  the  diamond  at  all  times,  both  by  the  use 
of  numerous  watchmen  and  hy  combinations  of  safes. 

Hope  blue  diamond. — ^The  famous  "  IL  -nc  "  blue  diamond  has  been 
sold  ty  Joseph  Frankcl's  Sons  of  New  York.  The  buyer  is  Seflor 
S.  I  I  Tabid,''  a  Spanish  collector  in  PnH'^.  nnd  the  price  was  about 
$400,000.  The  "Hope"  diamond  is  a  beautiful  blue,  very  brilliant 
stone  weighing  44  J  carats,  believed  to  be  a  part  of  the  wonderful  blue 
diamond,  weighing  112  carats,  brought  from  India  by  Tavenuer  in 
1642  and  sold  to  Louis  XIV.  A  century  later  this  diamond  was 
cut  into  a  triangular  shaped  stone  weighing  about  67  carats.  In 
1792  it  was  stolen,  and  no  trace  wns  ever  discovered.  In  1 three 
blue  diamonds,  of  the  same  color  and  quality  as  the  Tavernier  stone 
appeared  on  the  market.  The  aggregate  weight  of  these  three  dia- 
monds was  less  than  that  of  the  stolen  French  jewel  by  an  amount 
which  would  naturally  be  lost  in  cutting.  The  largest  stone  was 
purchased  by  Henry  Thomas  Hope,  from  whom  it  was  named. 
After  Mr.  TTopp's  death  the  diamond  was  purchased  from  the  heirs 
by  Joseph  1' laiikfl. 

Metric  carat.—The  weight  of  the  carat  used  in  different  parts  of  the 
world  is  quite  yariable,  ran^ng  from  188.5  milli^ams  in  Boulogne  to 
213.8  i  1 1  Turin  and  to  254.6  m  Arabia.*  The  weights  most  used,  how- 
ever, fall  between  205  and  207  milligrams.  Trie  advantages  to  be 
painof!  by  the  use  of  a  standard  carat  for  all  countries  bearing  a  simple 
rcliitioii  to  other  standard  weif^lits  can  rcaddy  be  seen.  The  metric 
carat,  of  200  milligrams,  answers  this  purpose  well  and  is  not  greatly 

o  JTevelen'  Clrc.  Weekly,  Mar  20, 1908. 
klfAnuf.  Jeweler,  May  21, 1908. 

•V«lmttiMi»  B.  J.,Tli»ou»tiralgh(:  IflnlxigflelMiMb  April  10^1908. 
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different  from  the  carnt  used  by  several  countries.  With  the  accept- 
ance by  the  mtematiuual  committee  of  weights  and  measures  and  the 
sezBDiual  oonftawee  of  the  metric  c(mTentioii|<*  the  metric  carat  is 
a  legal  weight  in  all  countries  nsing  the  metric  system  of  weights  and 

measures. 

Artijici^  dwinoTid,^ .—^iuch  interest  has  been  manifested  in  the 
case  of  Sir  Julius  Wernh(  r,  of  the  De  Beers  Company,  against  a 
EYench  engineer,  Henri  I^moine,  who  claimed  to  manufacture  dia- 
monds by  a  secret  process.  In  1904  Lemoine  succeeded  in  interest- 
ing Sir  Julius  in  his  process,  and  when  its  genuineness  was  apparently 
established  a  contract  was  drawn  up.  XJiider  the  conditions  of  tKiis 
contract  Lemoine  was  to  receive  a  large  sum  of  money  for  his  inven- 
tion, which  was  to  remain  secret  until  iiis  death,  and  all  diamonds 
made  were  to  be  turned  over  to  Sir  Julius.  A  description  of  the  proc- 
ess of  manufacture  was  placed  in  a  sealed  enyelo]>e  and  deposited 
in  tho  Union  of  London  and  Smith's  Bank,  where  it  was  to  remain 
tmtil  Lemoine's  death  and  then  to  become  the  property  of  Sir  Julius. 
It  is  said  tliat  over  $300,000  were  advanced  to  Jjemoine  for  a  factory 
and  apparatus,  and  for  this  sum,  or  part  of  it,  Sir  Juhus  brouf^ht  suit, 
since  ne  no  longer  had  faith  in  Lemoine's  process.  During  the  uiai 
Lemoine  askedfor  an  opportunity  to  giye  a  demonstration^  and  dur- 
ing April,  1908,  was  released  on  bail  for  this  purpose.  After  making 
^aborate  preparations  he  not  onlv  failed  to  produce  artificial  dia- 
monds but  forfeited  lus  bail  and  fied.  The  sealed  envelope  was 
opened  and  was  found  to  contain  a  jumble  of  recipes  of  no  value. 

NORTH  CAROXJNA. 

Emerald  was  obtained  from  three  places  in  North  Carolina  during 
1907.  The  greater  part  came  from  the  emeraid-hiddenite  mine  and 
the  Ellis  emerald  mine,  already  described  under  bervl.  Of  the  remain- 
der, part  was  found  at  a  prospect  belonging  to  Mr.  W.  H.  Warren, 
1  nufe  north  of  Hiddenite,  and  part  consisted  of  emerald  matrix  from 
Mitf^^'ft^  County  probably  mined  some  years  ago  and  recently  cut. 

COLOMBIA. 

A  few  notes  on  the  famous  emerald  mines  of  Muzo,  Colombia,  are 

given  in  a  letter  from  Bof^ota,  based  on  the  report  of  the  German 
minister  to  his  govermneut,  in  the  New  York  llerald.**  The  mines 
are  now  leased  to  a  Colombian  syndicate  for  a  period  of  five  years, 
imder  rigid  government  supervision.  The  Government  expects  to 
work  the  mines  on  its  own  account  when  the  present  lease  expires. 
The  mines  are  on  the  side  of  a  steep  mountain  about  350  feet  above 
the  minincr  village.  Formerly  the  Spaniards  worked  them  for  emeralds 
by  driving  adits  into  the  liilisides;  now  they  are  operated  by  open  cut 
work  with  terraces.  The  rock  is  broken  into  smaller  and  smaller 
fragments  by  peons,  who  pick  the  gems  out  from  washing  trouglis. 

•Comptea  r«nduB  des  s^anoea  de  la  quatritaiA  oooMraiee  gtaAnln  des  poUt  et  imkkml  Fkcte 

1907,  p.  00. 

Aimraten*  On.  WMkly,  Kovsmbv  13. 1807. 
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A  plentiful  supply  of  water  is  obtained  from  the  mountains  for  wash- 
ing purposes,  antf  the  debris  is  washed  tlown  to  tlic  Rio  Minero.  Over 
100  persons  are  employed  at  wages  of  about  25  cents  a  day  with  food, 
sbelter.  and  medical  attondanoe  free.  The  workmen  are  protectea 
from  tne  sun  by  canvas  awninss  and  pahn  leaf  shelters.  Even  tlMn 
the  temperature  in  the  pit  reaches  115°  to  120°,  and  the  air  is  exces- 
sively humid.  The  peons  are  carefiilly  watched,  and  every  stone  is 
turned  over  to  inspectors  as  soon  us  it  is  found.  Tiie  latter  clean  the 
gems  and  report  to  the  government  olficials.  At  least  $1,000,000 
worth  of  emmlds  were  mmed  and  sold  during  1906. 


OARKBT. 


Several  varieties  of  gem  f^amcts  were  produced  during  1907,  and 
from  several  States.  The  most  important  were  the  hyacinth  garnets, 
spcsaartite,  and  essonite,  wiiich  were  obtained  chiefly  from  California, 
though  Mr.  Don  Maguire,  of  Ogden,  reported  a  large  production  of 
rough  spessartite  from  San  Juan  Oounty,  Utah.  Mncn  of  the  hya- 
cintji  came  from  the  foothills  in  the  desert  near  Dos  Cabezas  Springs, 
San  Diego  County,  Ca\.,  where  the  San  Di(\tr()  Gem  Company  owns 
ten  claims.  The  remaindeir  came  from  the  gem  noines  near  ICamona 
and  Mesa  Gh*ande,  Cal. 

Mr.  W.  P.  Dorsey  sent  in  specimens  of  hyacinth  garnets  found  by 
him  near  Silver  City.  N.  Mex.  They  were  small,  clear,  trapezohednd 
crystals  with  a  ricn  yellowish-red  to  brown  color.  The  crystals 
varied  from  pin-head  size  to  3  or  4  milhmetcrs  in  diameter,  and  will 
furnish  beautiful  gems  if  larger  ones  are  found.  The  garnet  crystals 
were  associated  with  quartz  cirstals  in  the  specimens^  both  appear- 
ing to  line  cavities  in  a  feldspathic  rock  impregnated  with  garnet  and 
quartz. 

A  ouantity  of  pyrope  garnets  were  collected  from  the  Indian  reser- 
vations in  northeastern  Arizona  and  northwestern  New  Mexico.  Mr. 
J.  L.  Hubbell,  of  Ganado,  Ariz.,  mentions  a  locality  about  75  miles 
west  of  north  of  Ganado  where  garnet  is  found  abundantly  over  a 
stretch  of  country  about  10  miles  long.  The  garnets  are  picked  up 
from  the  surface  of  the  ground  by  the  Indians.  They  occur  in  a 
sandy  soil  and  are  uncovered  by  the  action  of  the  wind. 

Mr.  Samuel  Scott,  of  Custer,  S.  Dak.,  reports  the  occurrenc-e  of 
beautiful  red  «::Hrnels  4  miles  west  of  Cust<»r  in  Ele|)hRrtt  Gulch.  These 
garnets  were  obtained  while  mining  for  placer  gold,  and  the  flawless 
ones  were  sold  as  gems  at  from  10  cents  to  $5  each. 

The  majorit]^  of  the  garnets  arc  found  in  well-developed  dodecahe- 
dral  crystals  with  smooth  faces.  Small  garnets,  the  size  of  a  grain  of 
"wheat,  are  a])niulant.  l)ut  stones  suitaMc  f<.r  cutting  into  large  gems 
are  rare.  Some  of  the  sniuUer  garnets  arc  saved  by  the  miners  and 
sold  in  small  vials  to  tourists. 

Mr.  J.  D.  Endicott  reports  the  discovery  of  a  band  of  mica  schist 
canying  almandine  garnets,  near  Canon  CSty.  Some  of  these  garnets 
are  as  much  as  to  3  J  inches  in  diameter.  Th6y  have  a  rich  red 
color,  and  some  have  portions  that  are  clear  nnd  free  from  flaws. 
About  10  pounds  of  stones  fit  for  cutting  into  small  gems  were 
obtained  at  this  locahty  during  1907. 
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GOIiD  QUABTZ. 

A  new  variety  of       quartz  from  the  Quartet  mine,  Searchlight, 

Nev.,  has  been  cut  mto  small  articles,  such  as  watch  charms,  etc, 
by  Mr.  WilHam  Petry,  of  Los  Angeles,  Cal.  A  small  specimen, 
kmdly  sent  to  the  vSurvey  by  Air.  Petrv.  contained  much  bright  yel- 
low free  gold  in  irregularly  shaped  particles  and  flakes  in  and  between ' 
the  grains  of  granular  quartz.  Most  of  the  quartz  appears  bright 
green  from  the  presence  of  films  and  small  of  malachite  oe- 

tween  the  grains.  The  specimen  also  contained  patches  of  jmrpliah 
stains  which  could  not  oe  identified.  The  combination  of  colors 
makes  an  attractive  small  ornament,  though  the  presence  of  malach- 
ite with  quartz  may  give  trouble  in  producing  a  high  polish. 

JADE. 
BURMA. 

The  production  of  jade  (jadeite)  in  the  Myitkyina  district  of 
l^per  Bmrma  during  1906  amounted  to  2,214^  hundred  weiglit."" 
This  was  less  than  in  1905,  o^^^ng  to  scarcity  of  labor.  The  exports  of 
jade,  throu<!:h  Rangoon,  however,  were  greater  and  amounted  to  2,566 
nxmdred weight,  valued  at  £64,433,  in  1000,  as  against  2,342  hundred- 
weight, valued  at  £43,474,  in  1905.  In  1905  there  was  a  further 
export  of  343  hundredweight,  valued  at  £2,000,  oyerland  to  China. 

JASPER. 

lliere  was  a  production  of  jasper  in  Colorado  and  southern  Cali- 
fomia  during  1907.   Mrs.  Gertrude  S.  McMullen,  of  the  Southwest 

Turquoise  Company,  of  Los  Angeles,  mentions  a  vein  of  jasper  in 
San  Bernardino  County,  Cal,  from  which  a  specimen  was  sent  to  the 
Survey.  This  deposit  is  owned  by  the  CracKor  .Tack  Bonanza  Gold 
Mining  Company.  The  jasper  has  a  dark-red  brown  or  liver  color, 
and  is  mottled  with  many  small  ^ray  streaks.  The  mottled  effect 
is  due  to  a  former  hreociation  of  the  jasper,  with  a  subsequent  cementa- 
tion by  chalcedony.  Some  of  this  jasper  has  Ix  cti  polished  by  the 
Southwest  Turquoise  Company,  and  fumislies  liandsome  small 
ornamental  objects,  thoufjh  the  color  is  rather  dark  and  of  course  the 
mineral  is  expensive  to  polish  since  it  is  so  hard. 

Good  jasper  is  known  to  occur  in  the  eastern  part  of  San  Diego 
County,  Cat.,  and  from  this  region  jasper  was  obtained  during  1907. 
The  >iative  Gem  Mining  Company  reports  that  abundant  material 
can  be  obtained  from  its  mine.  Mr.  Jolin  F.  Schwartz,  of  San  Diego, 
describes  some  of  the  jasper  from  Duizura,  San  Diofjo  County,  as 
very  handsome;  but  he  makes  the  same  statement  as  do  others  who 
hare  handled  the  Califomia  jasper,  that  it  is  so  hard  to  cut  as  to  ren- 
der it  doubtful  whethw  the  deposits  will  be  worked  commercially. 

Mr.  Louis  J.  Deacon  describes  the  occurrence  of  smooth,  water- 
worn  pebbles  of  brick-red,  brown,  and  yellow  jasper,  associated  with 
quartz  {^ehhles  and  occasional  jet  blaclc  flinty  quartz,  on  the  Dela- 
ware Bav  beach  at  Cape  May,  N .  J.  The  occurrence  is  similar  to  that 
of  the  '^pebble  beach^'  of  Redondo,  Cal.   Both  at  Redondo  and  at 

•  B«o.  0«oL  Bartv  Ijidla,  roL     pt.  %  1907. 
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Gape  Kaj  viaitora  sfMiid  much  tirao  searching  for  pebhks  suitable 

for  cutting  or  for  specimens.  Mr.  A.  C.  Keck  describes  the  occurrence 
of  \Qry  fine  red  and  preen  jasper  pebbles  with  chalcedony  aiu}  other 
frems  at  Redondo.  The  chalcedony  is  cut  and  sold  as  moonstone, 
auid  the  jaaper  as  bloodstone  and  sardonyx. 

OPAIi. 
UNITSD  STATES. 

A  small  quantity  of  opal  was  reported  from  ()re<xon,  California, 
Colorado,  and  North  Carolina.  That  from  Oregon  was  probably 
from  the  deposit  in  the  eastern  part  of  the  State,  a  few  miles  below 
the  town  of  Ihirkee.  described  by  Dr.  Riinz^  as  occuiring  in  cavities 
in  rhjolite  tuff.  The  opal  from  California  came  from  the  deposits 
in  San  Bernardino  County,  about  20  mile?!  northwest  of  Barstow. 
Small  pieces  of  jirecious  opal  and  handsome  specimen  and  orna- 
mental uiaterial  nave  been  lound  here.  Some  or  the  latter  variety 
obtained  by  Mr.  C.  O.  Johnson  is  described*  as  dark  red  jasper 
streaked  with  semi-opal.  Mr.  J.  D.  Endicott  reports  the  discovery 
of  lechosos  or  milky  opal  in  the  water- worn  gravels  in  the  foot-hills 
south  of  Canon  City,  Colo.  Onal  in  North  Carolina  whs  limited  to 
one  specimen  of  lecliososi  or  milkv  opal  found  in  the  southern  part  of 
Iredell  County  by  Mr.  J.  T.  Cashion. 

NEW  SOUTH  WALES. 

The  production  of  opal  in  New  South  Wales  is  still  largely^  from 
the  White  Cliffs  diTision.'  New  grounds  have  been  opened  in  the 
neighborhood  of  White  CHffs  and  near  Bunker,  or  Gemville.  The 
ranges  along  the  White  Cliffs  are  still  unprospected,  though  it  is 
thought  they  contain  rich  deposits  of  opal.  There  was  an  mcrease 
in  production  from  WallaTi<:ull!i  aud  l.iglitniiig  Kidge,  in  Walgett 
division.  The  production  of  opal  from  1890  to  1906  is  given  as  £989,- 
099.  The  largest  productions  were  £135,000  in  1899  and  £140.000 
in  1902.  The  production  for  1906  amounted  to  £56,000,  of  which 
about  £50,000  came  from  White  Cliffs. 

HUNGARY. 

The  opal  mines  of  upper  Hungary  were  advertised  iti  1907  f(^r  lease 
for  a  period  of  ten  years'^  or  lon^rer,  or  to  be  sold  bv  tlie  Government. 
At  the  same  time  abi>u(  ;!0,0U0  carats  of  polished!  precious  opal  de- 
posited with  the  exchequer  was  to  be  put  up  for  sale. 

PERIDOT. 

Peridot  was  produced  in  1907  in  the  northeastern  part  of  Arizona 
and  the  northwestern  part  of  New  Mexico.  The  output  came,  as 
usual,  chiefl}'  from  the  Indian  reservations,  where  the  stones  were 
gathered  by  the  Tntl''!!!??  and  tradtMi  at  different  |)oints.  Mr.  J.  L. 
Hubl»eli  reports  a  (luaulity  of  peridot  gathered  fn»iu  l!ie  surface 
on  the  Zdtsusayuu  Butte,  about  20  miles  northeast  of  Ganado,  Ariz. 

ttMlurrnl  Kcsouitos  U.S.  for  V.m,  V.  6.a«ol.  SwTWy,  1006^ ]».  1847- 

kSnn  l>if  Ro  Nrws,  Januiiry  2:!,  U»08. 

cAnn.  liovi.  Dept.  ol  Mines,  New  Boaffa W«lM,lMI8bP.88* 
tflUning  World,  Hay  18, 1007. 
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PETRHTED  WOOD. 

Petrified  wood  occurs  at  a  number  of  localities  in  the  Western 
States.  Mr.  W.  C.  Hart  reports  the  sale  of  some  5,000  pounds  during 
1907,  obtained  from  El  Paso  County',  Colo.  Mr.  Samuel  Scott  reporte 
that  ag^atized  and  jasperized  wood  is  plentiful  in  the  Dakota  sandstone 
formation  around  the  Black  Hills.  This  material  is  not  used  at  the 
present  time.  The  beaiitifid  j^ctrifled  wood  from  the  petrified  forests 
of  Arizona,  near  Adainana,  is  carried  off  in  some  quantity  each  year 
as  specimens  and  souvenirs  by  tourists.  The  specimens  taken  are 
generally  limited  to  a  few  pounds  in  weight,  ana  some  of  them  are 
later  polished  for  ornamental  purposes. 

PHENACITEU 

A  small  auanti^  of  phenacite  was  reported  from  Bald  Face  Moun- 
tain, Stonenam,  Slaine,  l)y  Messrs.  Bicliford  Biotheis,  of  Norway. 
Maine,  and  by  Mr  T/oon  Allen.  Part  of  this  was  «:em  material  ana 
part  specimen  material  consisting  of  crystals  attached  to  quartz 
ciTstals. 

QUARTZ. 

The  quartz  produced,  including  rock  riystal,  smoky,  citrine,  ruti- 
lated,  and  touimaiiiiated  quartz,  came  from  Caiiiumiu,  Colorado, 
North  Carolina^  Maine,  Pennsylvania,  and  Connecticut.  In  the  first 
four  States  mentioned  the  quartz  came  from  mines  or  r^ons  around 
mines  noted  for  their  beautiful  gems,  as  toumialine,  ben»'l,  emerald, 
lomzite,  and  hiddcnite.  A  small  quantity  of  rutilated  quartz  was 
obtained  from  the  mines  near  Hiddcnite,  Alexander  County,  N.  C, 
and  in  the  adjoining  county  of  Iredell.  Of  much  interest  is  the  polish- 
ing of  a  large  ci^rstal  sphere  by  the  Oatalina  Novelty  Company,  of 
Avalon,  Cal.  This  Sphere  is  reported  to  be  six  inches  in  aiameter 
and  quite  perfect.^  According  to  a  press  report.^  it  is  19  inches  in 
circumference  and  weighs  11  pounds.  The  cn  stal  from  which  it  was 
cut  was  found  in  liiverside  County,  Cal.  The  value  of  the  sphere  is 
placed  at  $3,300. 

Mr.  Louis  J.  Deacon  mentions  the  occurrence  of  clear,  pellucid 
quartz  pebbles,  called  'Tape  May  diamonds,"  on  the  Delaware  Bay 
beach  at  Cape  ^May,  X.  J.   These  pebbles  are  gathered  by  yisitors, 

who  have  them  cut  as  souvenirs. 

Consul-General  G.  E.  Anderson,  of  Rio  de  Janeiro,  states  that  the 
foreign  demand  for  large-size  quartz  crystals  for  optical  work  is  quite 
Tariftble.'  The  value  of  the  exports  of  such  ciystale  from  Brazil 
amounted  to  $16,103  in  1904,  $18,132  in  1905,  and  $10,553  m  1906. 
Tlie  fluctuations  are  due  in  part  to  ^  riTiations  in  supply.  Tlic  hc-t 
crystals  come  from  a  belt  extending  from  the  central  portion  of  Sao 
Paulo  through  Goyay  and  the  \\  estem  portion  of  the  State  of  Minas. 
The  price  §iven  as  the  average  for  the  exports  during  1906  was  42 
cents  per  kilogram. 

ROSE  QUARTZ. 

There  was  a  large  production  of  rose  Quartz,  amounting  to  51,300 
pounds,  from  South  Dakota  and  Colorado.    The  largest  production 

was  from  Soutli  Dakota,  from  the  Ked  Rose  vein,  7  miles  soutlieast 
of  Custer.   The  whole  output  was  not  sold  during  1907,  however. 

•PvwMMllflttw.  »7«iw«lm'Cln.W««kl7,Deoam1wr2B,1807.  «I>»llyC(»iu.B«ptB.,Aqgii>tnn»7. 
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Bfr.  Samuel  Soott  reports  roee  quarts  in  a  number  of  localities  in 

Custer  and  Penninston  counties,  S.  Dak.,  though  the  deposits  are 
not  worked.  Mr.  J.  D.  Endicott  reports  the  discovery  of  a  ledge  of 
unusually  dark-colored  transparent  rose  quartz  6  miles  north  of  Texas 
Creek,  Fremont  County,  Colo.  The  leii^e  Ls  said  to  outcrop  ]iromi- 
nently  on  a  mountain  side  for  a  length  of  12a  feet  through  a  iiei^Ut 
of  30  feet.  It  occurs  in  the  midst  of  pegmatite.  This  deposit  is  Do- 
ing operated  by  C.  A.  Beghtol  &  Co.,  and  it  is  expected  will  yield 
much  fine  material.  Mr.  Frank  IT.  Jackson,  of  Los  .Vm^eles,  reports 
the  occurrence  of  a  vein  of  tine  rose  quartz  in  Hemet  Valley.  20  miles 
southeast  of  Hemet,  Riverside  County,  Cal.  The  vein  is  said  to  be 
from  G  inches  to  3  feet  tliick,  and  the  material  could  be  obtained  hj 
the  ton.  Rose  quartz  occurs  in  numerous  pegmatite  bodies  associ- 
ated with  the  gem  minerals  of  southern  California. 

RUBY. 
NORTH  CAROLINA. 

Interest  in  the  ruby  deposits  alon^  Caler  Fork  of  Cowee  Valley, 
Macon  County,  N.  0.,  has  been  ravived  through  operations  of  the 
United  States  Ruby  Mining  Company.  Tliis  company  has  under- 
taken to  develop  the  ruby  m  the  matrix  lead  previous!}'  located  at 
**In  Situ  Hill"  m  the  valley,  and  expects  to  wash  the  rubv-bearing 
gravels  left  unworked  during  former  mining  operations.  Por  a  dis- 
tance of  over  2  miles  rubies  have  been  found  in  the  creek  gravels, 
much  of  which  has  been  worked.  The  gem-bearing  gravels  fie  both 
above  i  J  i  ]  helow  the  companv's  headquarters  at  the  mouth  of  Dalton 
Branch.  Good  niHes  liave  f>ofMi  found  in  the  creek  gravels  about  a 
mile  above  the  innnth  of  I>ait()u  Braiicii  as  far  as  In  Situ  Hill." 
This  liiil  is  mereh  tiie  end  of  a  ridge  or  spur  wliich  extends  from  the 
mountains  on  the  south  side  of  the  ralley  down  close  to  the  creek. 

In  the  report  of  Mr.  C.  Barrington  Brown,  in  1896,  to  the  American 
Prospecting  and  Mining  Company  on  the  ruby  mine  of  Cowee  Valley, 
the  rubies  are  described  as  generally*  of  'j-oofl  rn]nr,  many  resembling 
the  (rue  pi^eon-hlood  ruby  of  Burma.  :^oiiie  of  them  have  bluish 
bordere,  which  give  them  a  magenta  tint.  Pratt  and  Lewis  state  that 
some  large  gems — 3  or  4  carats  in  weight — of  good  color  and  tran»- 
parency  and  free  from  inclusions,  have  been  found.  Though  found 
m  less  quantity,  the  color  and  quality  of  the^se  stones  equal  the  Burma 
rubies.  Some  of  the  Cowee  Volley  rubies  contain  inclusions  of  rutile, 
ilnicnile,  garnet,  etc.,  or  are  silky  or  badly  Hawed.  Much  })ink  and 
red  corundum,  sume  of  it  approacliing  the  ruby  in  color  and  quaiiL^ , 
is  associated  with  the  rubv.  The  concentrates  obtained  in  washing 
for  ruby  contain  red,  pint:,  bluish,  giay,  and  yellowish  corundum, 
ilmenite,  rutile,  cyanite,  red  and  junk  or  rliodolite  pirnet,  small  zircon 
crystals,  (iiiai  tz.  fel(ls|)ar,  etc.  In  tlie  New  York  oihce  of  the  United 
States  iiuuy  JMiuing  Company  an  admirable  tliii}>lay  of  ruby  and  ruby 
corundum,  as  well  as  specimens  of  ruby  matrix  material,  has  been 
arranged  bj  Mr.  Alfred  H.  Smith. 

During  1907,  Mr.  N.  E.  Isbell,  of  the  United  States  RubT  Mming 
Compnny,  constnictcd  a  new  ditch  to  carrv  the  creek  from  above  ''In 
Situ  iiiU"  along  the  opposite  hillside,  where  it  could  be  tapped  for 

aPnttt.  J.  ir.,  ami  Lewis,  V.  I,..  Conmdum  Mid  tlM p«cfdOtltM  ot ivwtcm  Kortb  OarolllUK  0«OL 
Survey  KorUi  CaruUiia,  vol.  1,  lOOS,  pp.  m-m. 
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pressure  for  hydraulic  purposes.   This  ditch  was  extended  to  a  point 

opposite  the  mouth  of  Dalton  Branch,  where  a  fall  of  nearly  100  feet 
could  be  obtained  to  hydiiiiilic  the  bottom  lands  below.  Another 
reason  for  the  construction  of  the  ditch  was  tho  hope  that  by  turning 
the  creek  from  its  bed  close  to  "In  Situ  Hill  ilie  flow  of  water  in  the 
shaft  on  the  ruby  matrix  would  be  dimiiiiiihed  and  the  suriuundmK 
mud  become  harder.  A  20-horsepower  enginewith  a  rotaiycentii^ 
ugal  pump  and  bucket  elerator  were  installed  to  assist  in  sinking  the 
shaft  and  driving  a  crosscut  from  the  Ixjttoni  tlirough  the  soft  grouml. 

The  matrix  in  wliich  the  ruby  corundum  nrmrs,  and  in  which  genu- 
ine mbies  are  said  to  have  been  found,  consists  of  hornblende  gneiss 
and  pegmatite  in  hornblende  gneiss.  The  pegmatite  occurs  iu  small 
streaks  and  lensnshaped  pockets  from  an  inch  or  two  to  a  foot  thick| 
roughly  conformable  with  the  bedding  of  the  inclodng  hornblende 

fneiss.  Both  the  pegmatite  and  the  hornblende  gneiss  are  very 
adly  decomposetl  at  the  surface.  The  feldspar  of  the  per?matito 
has  largely  passed  into  kaolin,  wliile  the  hornblende  gneiss  has  altered 
to  tiie  jrellowiBh  brown  earth  characteristic  of  the  saprolite  of  that 
rock,  with  hydromica  and  black  spots  where  small  garnets  have 
rotted  away  throughout.  That  Ihis  weathering  exten£  to  a  depth 
of  over  .30  feet  is  shown  by  the  material  removed  from  a  shaft  of  tnat 
depth.  The  strike  of  the  country  rock  at  "In  Situ  Hill''  is  north  of 
east,  with  a  liigh  dip  to  the  southeast.  A  dike  of  hard  uiiakereii  hom- 
blex^e  eclogite  outi^ps  in  the  bottom  of  the  Talley,  a  few  feet  north 
of  the  ruby  matrix,  and  can  be  traced  to  the  east  and  west  some  dis- 
tance. The  hornblende  gneiss  saprolite  contains  parallel  streaks  of 
mica-gneLss  saprolite  included  in  it. 

In  some  of  the  pockets  <^f  decomposed  pegmatite  translucent  pmk 
to  iliac  colored  corundum  lii  veiy  abundant,  uoth  in  fairly  large  well- 
fonned  crystals  and  in  small  fragments.  Ked  and  ruby  colored 
corundum  is  less  plentiful,  and  but  few  crystals  of  gem  quality  have 
been  found  in  the  pegmatite  bodies  so  far.  Portions  of  the  hornblende 
saprolite  inclosing  the  pegmatite  carry  small  translucent  conmdum 
cr\'sta!s  and  fragments,  some  of  rich  red  color  in  small  pockets  of  soft 
wiiiLc  mutenui.  These  were  prubably  small  masiics  of  pegmatite 
which  have  decomposed,  though  they  might  possibly  represent  the 
decomposition  products  of  former  corundum  crystals.  From  the 
few  specimens  of  matrix  seen  by  the  writer,  it  appeared  that  the 
corundum  a.ssoc!ated  with  larger  bodies  of  pegmatite  is  inrlined  to 
be  of  a  lighter  color — pink  or  lilac — than  the  richer  red  stones  in  the 
homblendo  rock  alone,  or  where  pegmatite  is  less  prominent. 

INDIA. 

Burma. — The  production  of  ruby,  sapphire,  and  spinel  by  the 
Burma  Ruby  Mines  Company  during  the  year  ended  with  February 
28,  1907,"  amounted  to  326,855  carats,  valued  at  £95,540,  as  com- 
pared with  £8S,o40  in  1906.  Of  the  total  value  of  tlie  output,  ruby 
amounted  to  £93,023,  sapphire  to  £1,132,  and  spinel  to  £1,385.  The 
net  profits  of  the  company  amounted  to  £15^160  after  deducting  a 
tax  of  £6,819  paid  to  the  gOYemment  of  India.*  During  the  year, 
1,'<90,944  trucKs  of  ruby  earth  were  washed,  at  a  cost  of  7.7  pence 
per  truck,  as  compared  with  1,773,129  trucks  at  8.1  pence  in  1906. 

mUn.  OtoL  Bamr  India,  toL  aB«  pt. 2, 1007.       frJwnlora'  CIro.  Svtembv 9^  1907. 
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SAPPHIRE. 
MONTANA. 

There  was  much  activity  iu  sapphire  mining  in  Montana  dunag 
1907,  with  a  consequent  large  production,  both  of  the  yogo-blue 
sapphires  and  of  the  varicolored  sapphires  found  in  other  parts  of 
the  State.  Two  large  companies  operated  mines  containing  blue 
sapphire  in  its  original  matrix,  and  two  othor  Inrtjo  companies  and 
smaller  or  individual  prodiicers  worked  auiileiuus  placer  deposits 
containing  varicolored  sapplures.  The  blue  sappliire  in  matrix  was 
worked  in  the  Judith  River  region,  in  Fergus  County,  at  points  about 
11  and  13  miles  west-southwest  or  Utica,T>y  the  New  Mine  Sapphire 
Syndicate  and  the  American  Saj>phire  Company.  Placer  deposits  of 
varirolored  sapphires  were  operatini  <m  the  head  of  Dry  Cot  f  on  wood 
Creek,  Deerlod;::e  County,  by  the  Van*  ^ai ted  Sapphire  Company,  and 
along  the  West  Fork  of  Kock  Creek,  in  Granite  County,  by  the  iVmer- 
icak  Gem  Mining  Syndicate.  A  little  mining  was  done  and  a  few 
finds  reported  from  the  auriferous  sapphire  deposits  along  the  Mis- 
souri River,  below  Helena,  once  so  extensivelv  worked. 

Yoao  blue  sapphirfs;. — The  blue  sapp!iire.s  oi  Fergus  Coiintv,  often 
called  Yogo  sapphires,"  occur  in  a  dike  of  basic  i|2:neous  rock  cut- 
ting nearly  perpendicularly  across  the  bedded  limestone  country  rock. 
The  dike  crosses  the  canyon  of  Yogo  Creek  (the  north  fork  of  Judith 
River)  and  the  rolling  country  sloping  eastward  from  the  ( r*  st  of 
YofTo  Canyon  to  tlie  bottijni  lands  of  Judith  River,  a  distance  of  nearly 
4  miles.  Tlie  limestone  countrv  rock  belongs  to  the  Madison  hme- 
stone  formation  of  Carboniferous  aire,  as  mapped  by  W.  H.  Weed.* 
This  formation  is  oyer  1,000  feet  tliick,  and  consists  of  thinly  bedded 
strata  of  light-gra^h  limestone  which  dip  rather  gently  to  the  east. 
There  are  a  few  minor  folds  in  the  limestone,  some  of  which  can  be 
seen  in  the  walls  of  Yogo  Canron  near  the  mine  of  the  American 
Sapphire  Company.  The  sappliiro-bearin^j;  dike  is  slightly  sinuous 
and  has  a  strike  a  little  north  of  ea^t  \\ath  a  nearly  vertical  dip.  In 
the  canyon,  however,  it  seems  to  split  up  into  two  or  more  parts 
(one  of  which  pinches  out  in  the  limestone)  or  to  be  intersected  by 
another  dike.  The  thickness  of  the  main  dDce  throughout  its  known 
lengtli  varies  from  2  to  over  14  feof. 

The  rock  of  the  sapphire-beariufj:  dike  has  been  described  by  Prof. 
L.  V.  Pirsson.  When  fresh  and  unaltered  it  has  a  dark-gray  color 
with  a  greenish  or  bluish  cast.  The  principal  constituents  are  biotite 
mica  and  pyroxene,  of  the  diopaide  variety,  with  minute  and  large 
inclusions  of  calcite,  quartz,  pyroxene,  and  pyrite.  Some  of  the 
biotite  nrrurs  in  phonorr\'?:ts  of  2  or  3  mm.  aiameter.  thonc^h  the 
greater  part  is  in  small  shiuino;  flakes,  thickly  scattered  through  the 
rock.  The  glistening  scales  of  biotite  and  some  of  the  inclusions  are 
the  principal  constituents  that  can  be  recognized  in  hand  specimens. 
The  inclusions  of  calcite  and  quartz  are  surrounded  by  reaction  rims 
of  pale  and  sometimes  bright  emerald  green  pyroxene.  This  pyroxene 
sometimns  ocriirs  scattered  throncrh  the  smaller  inclusions,  or  even 
constitut(>s  the  mass  of  them.  The  dike  rock  contains  numerous 
seams  and  veinlets  of  calcite  and  quartz  as  well  as  large  inclusions 

1  Somewhat  fully  dGscri]>cd  by  Weed  and  PiiHOn:  Twestieth  Ann.  Rept.  U.  8>  Oael.  Siirr^f,pft.t 

1S9S-99,  pp.  454-459  and  552-M7. 
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of  limestone.  Pyrite  in  crystals  and  agglomerations  of  crystals  is 
scattered  tlirou^h  the  rock.  This  pyrite,  along  with  some  pseudo- 
morphous  iimomte,  is  separated  from  tne  rock  along  with  the  sapphires 
and  constitutes  the  greater  i>art  of  th6  concentrates  obtamed  in 
washing  for  the  latter.  In  tnin  section  under  the  microscope  the 
biotite  IS  stron<i;ly  pleochroic,  van^ng  from  almost  colorless  to  a  strong 
clear  bro%\-n  color.  It  occurs  aljuudantly  in  ragged  shreds  through 
the  rock,  rarely  with  crystal  form,  and  contains  small  apatite  crystals. 
The  pyroxene  is  pale  greenish  to  colorless  and  belongs  to  the  variety 
diopfflde.  It  contains  numerous  inclusions  which  may  oridnally  have 
been  glass.  No  feldspars  have  been  observed  in  the  rode,  though  a 
kaolin-hke  substnTirc  in  the  interstices  may  represent  a  decomposed 
miuernl ,  as  leucite  or  analcite,  especially  since  the  rock  resembles  a 
known  basic  aualcite  basalt. 

The  sapphires  are  scattered  through  the  lamprophyre,  none  having 
been  observed  associated  with  the  limestone  inefusions.  One  sapphire 
crystal  was  seen  embedded  in  a  mass  of  heavily  pyritized  lampropnjre. 
It  is  thought  the  sapphires  formed  hy  the  crystalhzation  of  an  excess 
of  nluinina  dissolved  m  the  lamprophyre  magma.  The  source  of  this 
alumina  is  supjjosed  to  be  in  the  snales  of  the  several  thousand  feet 
of  older  formations,  imderlying  the  thousand  feet  of  Madison  lime- 
stone through  which  the  doke  cuts.  During  the  intrusion  through 
the  shales  fragments  were  torn  off  and  floated  up  with  the  magma, 
by  which  they  were  eventnnlly  dissolved.  When  the  magma  beprnn  to 
solidify  the  excess  of  alumina  separated  out  in  the  form  of  sapphire. 
The  sapphires  crystallized  out  beiore  the  magma  completely  soliuitied. 
for  some  of  them  were  badly  etched  and  corroded  by  a  partial 
reabsorption  by  the  ma^a  after  formation.  Included  fragments  of 
limestone  taken  in  at  higher  levels  were  acted  on  to  varying  degrees 
by  the  magma.  Smaller  massf's  Avere  metamorphosed  to  crystallized 
calcite,  and  nearly  all  were  surrounded  by  diopside  rims  formed  by 
the  reaction  on  tho  magma. 

The  sapphires  range  in  size  from  minute  crystals  up  to  4  or  5  carats. 
Ksrely  crystals  of  8  or  10  carats  are  found,  the  majority^  however, 
weighing  imder  3  carats.  A  largo  quantity*  of  small  sapphue,  dassea 
as  culls,"  is  obtained.  This  material  is  m  great  demand  ff>r  watch 
jewels,  for  which,  through  the  llattened  form  of  many  of  the  crystals, 
It  is  especially  suitable.  The  color  of  the  Yogo  sappliire  rangcii  from 
a  light  olue  to  the  rich  characteristic  "cornflower  "  blue  of  the  oriental 
sanphire.  They  make  a  beautiful  gem  and  are  highly  prized  for  their 
color  and  bnlliancy.  Probably  over  90  per  cent  of  the  sapphire  is 
of  good  blue  color  and  gem  quality,  the  remainder  being  grayish  or 
of  poor  color.  Occasional  purplish-colored  gems  are  found.  The 
Yogo  sapphires  occur  in  rough  crystals  whose  common  forms  are  the 
base  ana  a  rare  rhombohef&al  face  2;(3032).<*  The  basal  planes  are 
roughly  striated  parallel  to  their  intersection  with  the  rhombohedr<m 
faces.  A  repeated  development  of  the  base  and  rhombohedron  is 
not  imcommon.  The  hn^n\  planes  are  badly  etched  on  some  crystals, 
the  etched  figures  generally  sliowing  a  rhombohedral  symmetry  and 
several  being  sometimes  grown  together. 

New  2Bne  Sapphire  Syndicate. — ^The  writer  wishes  to  acknowledge 
the  courtesy  shown  and  the  assistanoe  rendered  him  by  Mr.  0.  T. 

a  Pratt,  J  H.,  Cry«taUograpb7  oi  tbe  Hoataoa  aappliiroe:  Am.  Jour.  Boi.,  iHx aer.,  toL  i,  isn,  pp« 
51006— M  B  1907,  tr  2—C2 
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Gadsden,  superintendent,  at  the  time  of  his  visit  to  the  mine  of  the 
New  Mine  Sapphire  Syndicate.  The  earlier  mining  operations  of  the 
New  Mine  Sapphire  SvndMsate  consisted  chiefly  of  open  cuts,  of  which 
probably  nearh'  n  nmo  ^^  ore  made  along  the  outcrop  of  the  sapphiro- 
bearin^^  dike.  Those  cuts  were  from  10  to  60  feet  deep,  in  one  place 
the  dike  material  being  removed  to  a  depth  of  90  feet.  The  walls  of 
the  cuts  w  ere  held  apart  by  stulls  as  needed.  At  present  the  sapphire 
ore  is  all  obtained  from  under|rround  workings.  The  latter  consist 
of  a  shaft  100  feet  deep  ¥rith  dnfts  in  each  dir^ion  from  the  bottom. 
The  shaft  is  located  in  a  smaller  coulee  or  valley  crossing  the  dike. 
The  west  drift  is  a})()ut  2,000  feet  long  and  iioarly  200  feet  below  the 
surface  of  the  hill  on  the  west  of  the  coulee,  w  hiie  the  levels  above  and 
one  of  the  stopes  reach  nearly  to  the  bottom  of  the  9(V-foot  open  cut 
in  this  hill.  The  east  drift  was  carried  nearly  800  feet,  with  stopes 
above  at  varying  intervals.  At  one  place  in  this  drift  the  dike  has 
been  stoped  out  to  the  surface.  The  nature  of  the  dike  as  exposed  in 
these  workings  is  variable  in  both  richness  and  size.    Nearly  bari  f  ii 

{)laces  occur  in  the  dike  where  the  latter  seems  to  be  choted  witii 
imestone,  between  the  fragments  of  which  there  is  but  little  dike 
material.   The  barren  places  commonly  occur  where  the  dike  pinches 


caused  by  the  jamming  of  limestone  fragments  included  in  the  magma 
in  the  narrower  parts  of  the  fissure  at  the  time  of  intrusion.  In  places 
the  walls  of  the  dike  are  rougli  wliere  the  edges  of  the  limestoue  strata 
were  broken  during  the  Assuring  and  fragments  were  torn  off  by  the 
intnision  of  the  dike.  Jagged  furrows  or  elbows  in  the  limestone 
walls  sliow  where  such  frapnents  were  torn  off.  In  some  places  a 
si7i(!;le  flat  bedding  plane  or  the  limestone  or  steps,  including  several 
Im  is,  form  the  bottom  of  these  furrows,  which  are  somewiiat  wedge- 
faliaijed  toward  the  top. 

€k>ntrai7  to  reports  circulated  during  1906  that  the  work  of  this 
company  was  hindered  by  the  difficulty  of  disposing  of  the  waste  and 
slums  from  the  sapphire  washing,  a  larger  supply  of  ore  was  mined 
and  trcMtrd  during  1907  than  ever  before.  Instead  of  containing 
chemicals  injurious  to  vegetation,  as  claimed  by  some  of  tlie  ranchers 
along  the  river  below  the  mine,  the  slums  have  been  shown  actually 
to  nuprove,  for  raising  crops,  the  lands  on  which  they  are  turned. 
Analysis  of  the  slum  is  also  re]>orted  to  show  the  presence  of  nitrates 
and  pho£phates,  which  are  helpful  to  any  crop  growth.  To  test  this, 
^Ir.  C.  T.  Gadsden,  superintendent  of  the  mine,  turnetl  the  water 
carrj^ing  the  slums  over  portions  of  the  ranch  land  owned  by  the 
compan3\  Oats,  alfalfa,  and  vegetables  were  successfully  grown, 
both  where  the  slums  were  turned  over  crops  already  plant^  and 
where  the  vegetables  were  planted  directly  in  thick  dei>osits  of  slum. 
In  each  ease  vegetation  wms  most  luxuriant  ^hrrc  the  slum  was 
tliickest.  Tile  coarser  sands  from  the  sapphire  washings  were 
reijioved  by  a  bund  irap  from  the  sluice  ditches,  where  the  grade  was 
low,  to  keep  the  latter  from  clogging  up.  This  was  accomplished 
automatically  by  a  simple  device  operated  by  an  undershot  water- 
wheel  in  the  sluice. 

Tn  some  respects  the  method  of  sepnrntinc:  the  sapphires  from  their 
matrix  is  similar  to  that  of  separating  diamonds  from  the  "blue 
earth"  of  South  Africa.  Mear  tlio  surface  and  to  a  depth  of  20  feet 
and  more,  the  dike  rock  was  decomposed  by  weathering  to  a  yellowish 
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dayy  from  which  the  sapphires  were  readily  washed.  As  the  work 
was  carried  deeper,  the  diCe  rock  was  less  altered  and  hard,  so  that  it 
has  been  found  necessary  to  disintegrate  it  in  some  way  before  wash- 
ing. This  is  accom})lished  by  exposing  piles  of  ore  to  the  weather 
with  oeeasional  wettmgis.  The  action  of  molstiire  and  air,  aided  by 
the  frequent  freezings  and  thawings  of  the  winter  climate,  aoon  starts 
the  slacking  and  disinte^ation  or  the  lumps  of  "blue,"  as  the  ore  is 
called.  The  disintegration  is  carried  out  on  inclined  floors  or  settling 
grounds,  where  the  ore  is  deposited  after  removal  from  the  mine. 
After  an  exposure  of  several  months,  a  large  stream  of  water  is  turned 
on  the  piles  of  "  blue/'  which  are  forked  over  at  the  same  time.  The 
disintegrated  surfaces  of  the  lumps  are  washed  off  and  down  through 
a  sluice  along  with  other  loose  ilisintef]:rated  material.  This  leaves 
the  ''blue"  in  appnrently  hard  fresh  lumps,  whirli,  howerer,  soon 
be^iii  to  dismtegrate  and  crumble  ap:ain.  The  material  in  the  sluice 
is  carried  over  a  set  of  riiiies  to  a  settling  dam,  where  the  lump  material 
brought  down  undeigoes  further  duintegration.  From  the  fiist 
settling  dam  the  "blue"  is  washed  down  over  ri£9es  to  a  second,  for 
final  disintef^ration. 

The  sluices  are  made  of  board  and  have  iron-plate  bottoms.  Iron 
riffles  arc  placed  at  the  proper  places  in  the  sluice  to  catch  tlie  sap- 
phires, and  clean-ups  arc  made  four  or  more  times  in  twenty-four  hours. 
The  concentrates  are  separated  in  a  rocker  sieye  into  thiee  sizes,  and 
each  grade  is  panned  down  closer  over  a  wooden  tank.  The  oversize  left 
on  a  screen  of  f-inch  mesh  is  carefully  examined  for  lnrp:o  sappliires 
before  discarding.  The  contents  of  the  tank  in  which  the  panning  is 
done  receive  further  treatment  on  screens  of  two  different  meshes 
from  those  first  used.  Sapphires  are  picked  up  by  hand  from  the 
coaise  sizes  of  concentrates  b^ve  shipping.  The  small  sizes  con- 
taining the  culls  for  watdh  jewels  are  shipped  in  the  rou^h.  All 
the  sapphires  go  to  the  company's  office  in  London  for  cutting  and 
marketmg. 

Anurican  Sapphire  Oomvany. — ^Through  the  courtesy  of  Messrs. 
John  T.  Morrow  and  C.  II.  ^urr,  consulting  and  attendant  engineers 
for  the  American  Sapphire  Company,  the  writer  was  shown  through 
the  plant  of  that  oompanv  and  was  assisted  in  the  preparation  of  the 
following  notes.  Tlie  plant  of  the  American  Sapphire  Company, 
operating  on  the  same  gem-bearing  dike  as  the  New  Mine  Saj)]>liire 
Syndicate,  is  located  in  the  canyon  of  Yogo  Creek.  The  early  work 
by  fonner  owners  on  this  portion  of  the  sapphire-bearing  dike  con- 
sisted of  shafts  and  openings  on  the  east  siae  of  the  canyon.  Some 
of  these  were  near  the  edge  of  the  bench  land  above,  and  others  in 
the  cMnyon  walls.  Prospects  and  shafts  were  also  made  across  Yogo 
Canyon  and  along  a  tributary  jnilch  to  the  west.  Three  different 
dikes  are  reported  to  have  been  located.  One  of  these,  in  the  bottom 
of  the  tributary  canyon,  was  opened  several  years  ago  by  a  shaft 
about  100  feet  deep,  and  good  sapphire  ore  was  found. 

The  mining  of  the  dike  rock  oy  the  present  company  is  accom- 
plished by  drifts  with  stopes  under  the  cliff  on  the  east  side  of  the 
canyon  and  a  shaft  at  the  mouth  of  the  drift  a  little  above  the  bottom 
of  the  canyon.  This  shaft  was  about  70  feel  deep  in  September,  1907, 
and  in  pay  ore.  It  was  reported  that  the  depth  was  about  100  feet 
early  in  1908,  and  that  the  shaft  was  equipped  with  an  electrical  hoist 
oapable  of  sinking  ta  1,000  feet.  The  le^el  of  the  workings  in  the 
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canTon  is  about  265  feet  below  the  moutli  of  the  old  shaft  on  the  cliflF. 
The  main  drift  hiu>  been  carried  to  the  east  iiec^^b'  ^00  feet,  with  many 
hundred  feet  of  leTels  and  stopee  above.  ^  Tne  dike  is  somewhat 
iiregular  in  shape  and  ccHituins  alternate  rich  and  barren  portions. 
The  latter  seem  to  be  due,  in  places,  to  abundant  inclusions  of  Hme- 
stoiio,  wliile  in  other  places  the  dike  piiifhf^s  fimimd  projecting  por- 
tions ol  die  limestone  walls.  The  t)ut(  iu|)  v»[  ilic  dike  in  the  foot  of 
the  canyon  wall  was  not  at  first  located,  smce  it  wua  rather  indefinite 
and  was  partly  coTeved  with  lai^ge  blocks  of  tains.  A  cfoescut  tunnel 
was  driven  from  the  north  side  until  the  dike  was  located,  and  from 
this  the  main  drift  was  carried  ea.stward  on  the  one  side,  and  the  dike 
traced  f<>  its  outcrop  in  the  canyon  wall  on  the  othor.  A  lar^re  body 
of  pay  rock,  apparently  over  45  feet  wide,  was  ]*>cuted  bv  the  cross- 
cut and  drift.  Though  the  relation  of  this  ore  body  to  the  dike  was 
not  definitelj  known  at  the  time  of  the  writer's  yisit,  it  seemed  to 
cut  across  the  rsgular  dike  with  a  dip  of  about  40^  to  the  east.  No 
defmite  hanfrin?  wall  had  been  located,  though  the  pay  streak  was 
about  12  feet  thick  from  tlie  foot  wall.  This  body  of  ore  had  been 
brecciated  and  the  broken  masses  squeezed  into  slickensided  lenses. 

The  mine  is  equipped  with  a  tracK  nmning  to  the  mill  near  by. 
The  track  is  protected  between  these  points  by  a  shed,  in  order  that 
seyeie  weather  may  not  interfere  ?nth  operations.  The  ore  is  handled 
in  steel  dump  cars  of  improved  pattern. 

The  method  of  treating  tlie  sapphire  ore  is  auite  different  from  that 
used  by  the  New  ^line  Sapphire  Syndicate,  tne  ore  receiving  special 
mill  treatment  soon  after  mining.  It  has  been  found  that  over  50 
per  cent  of  the  ore  romored  by  blasting  is  fine  enoueh  for  milling 
without  disintegration  by  weathering.  The  ore  direct  from  the  mine, 
after  passing  tlirough  4-mch  grizzlies,  is  dio^ested  \^ith  m  nter  in  heavy 
revolving  screens.  The  latter  discharge  tliree  classes  ot  material,  the 
fines  or  slimes,  which  are  immediately  discarded,  the  oversize  or 
material  still  in  lumps,  which  is  saved  for  further  treatmimt.  and  the 
digested  matter  ready  for  sizing  and  concentration.  Tne  lump 
material  is  left  in  stock  piles  to  weather  for  a  period  of  several  months, 
by  which  time  it  is  reaaily  dijc^ested  in  the  revolving  screens  and  con- 
centrated. After  sizini;,  the  digested  material  is  concentrated  on 
Woodbury  jigs  arranged  to  treat  tliree  sizes,  three-foui  th  and  three- 
eighth  inch  and  d-mesh.  Two  jigs  are  run  in  series  for  safety. 
These  jigs  were  handling  about  75  tons  in  a  day  of  seven  and  one- 
half  hours  at  the  time  of  the  visit,  though  from  200  to  225  tons  could 
be  treated  in  twenty-four  hoTirs. 

The  coiicenlrates  from  the  jigs,  in  rare  ca«es,  nm  as  hi<2:h  as  30  per 
cent  sapphire,  5  to  10  per  cent  being  more  common.  The  concen- 
trates containing  the  watch-jewel  sizes,  or  culls,  are  treated  on  a 
Blake-Morscher  electrostatic  concentrator  and  their  grade  brought 
up  to  between  50  and  90  per  cent  sapphire.  The  final  cleanino^,  as 
with  the  larger  sizes  suitai)le  for  cuttinn:,  is  accomplished  by  hand 
picking,  in  filling  hurry  orders  this  cleaner  is  or  value,  since  it 
enables  a  large  quantity  of  sapphire  to  be  selected  much  more  quickly 
than  could  be  done  by  hand  alone.  On  the  other  hand,  nart  of  the 
sapphire  )os  over  with  the  tailings,  which  require  more  labor  to  pick 
over  than  the  orif^inal  concentrates. 

The  operations  of  the  American  Sapphire  Company  have  not  yet 
reached  the  capacity  of  the  plant,  since  much  time  has  been  con- 
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sumed  in  perfecting  the  method  of  concentration  in  use  and  in 
exploratory  work  in  the  mine.  The  production  of  sapphires  suitable 
for  ciittirs^r  amounted  to  over  100,000  carats  between  April  and 
December  of  1907.  In  addition,  several  thousand  ounces  of  culls  for 
watch  jewels,  bearings,  and  mstnunents  of  precision,  were  obtained 
at  the  same  time. 

Variegated  Sapphire  Company. — The  auriferous  placer  sapphiie 
deposits  on  Dry  Cottonwood  Creek,  16  miles  N.  70°  E.  of  Anaconda, 
were  exploited  with  a  dredge  during  1907  by  the  Variegatnd  Sapphire 
Company  under  the  management  of  Mr.  William  Dodd.  The  deposits 
are  located  at  an  elevation  of  over  6,000  feet,  nearly  1,500  feet  above 
tlie  Talley  of  Deerlodge  Ri-ver,  to  which  Diy  Cottonwood  Creek  is 
tributary.  The  company  owns  some  2  miles  of  gulch  land  with  beds 
of  pravnl  40  to  100  feet  wide  and  from  10  to  14  feet  thick.  The 
caravels  in  some  of  the  gulches  to  the  side  of  the  company's  land  and 
in  the  flats  below  are  also  reported  as  carrying  sapplnres. 

The  country  rock  in  the  region  around  the  mme  is  a  quartz  por- 
piipy,  in  places  nearly  a  biotite  granite.  This  porphyry  is  rather 
fine  grained  and  composed  of  quarts  and  feldspar  phenociystSyWith 
biotitp  Jaths  and  crystals  in  a  ground  mnss.  The  quartz  occurs  in 
clear,  f2;laRsy  crystals  and  rounded  grains,  some  of  them  fractured, 
thickiv  scattered  Llirough  the  rock.  The  feldspar,  chiefly  a  plai^io- 
clase,  has  largely  decomposed  to  kaolin  in  the  surface  rock  examined. 
This  kaolinization  has  taken  place  both  within  the  crystals^  on  their 
exterior,  and  in  the  ground  mass.  The  biotite  also  seems  to  have  beeoi 
partially  hydratcd,  and  in  thin  section  under  the  microscope  has  a 
low  birefringence  and  a  strong  dark-green  to  brownish-black  pleo- 
chroism. 

The  source  of  the  sapphires  is  not  known.  Mr.  Dodd  reports  their 
occurrence  farther  up  tne  gulch  than  the  part  examined,  in  a  rock  like 
the  porphyry  descnbed  aboTS.  The  jgravsls  id  the  ^Ich  consist 

chieny  of  blocks  of  porphyry,  some  oi  them  ronndod  into  cobbles, 
otliers  flat  and  slab-like  with  but  partially  rounded  corners.  The 
overburden  or  top  of  the  deposit,  consisting  chiefly  of  black  muck 
with  but  little  gravel  through  it,  is  3  to  4  feet  thick. 

The  dredge  used  by  the  company  is  of  the  bucket  type,  and  has  a 
capacity  of  750  cubic  yards  in  twenty-four  hours.  It  is  operated  by 
a  pteam  enprine,  anrl  !uis  a  dynamo  for  its  electric-light  equipment. 
The  material  from  the  dredge  buckets  goes  to  a  revolving  screen  from 
which  everything  over  1  inch  in  diameter  is  separated  and  turned  into 
the  pondunderwater  at  thebackof  tiiedredge,  while  everything  under 
1  inch  in  diameter  is  run  over  56  feet  of  rimes.  The  d6bris  from  the 
sluice  and  the  riffles  is  piled  on  the  coarse  material  at  the  back  of  the 
dredire.  In  this  way  a  dam  is  built  which  retains  tlie  water  in  the 
pond  on  which  the  dredge  floats.  By  excavating  before  and  con- 
structing a  dam  behind,  the  dredge  will  be  worked  up  tlie  gulch. 
The  grade  of  the  gulch  is  not  light,  and  the  flow  of  the  creek  during  the 
summer  is  quite  small.  The  dredge  cuts  a  square  face  in  the  gravels 
across  the  gulch.  The  overburden  is  first  removed  for  a  width  of  6 
feet  upstream,  being  nm  directly  through  the  dredge  without  washing. 
Mercury  is  j)laced  in  the  rilHes  to  catch  gold,  and  clean-ups  are  made 
weekly.  Tne  sapphire  concentrates  are  washed  from  the  sluices  of 
tiie  dredge  into  a  pin  and  are  later  sioTcd  and  panned  down. 
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The  gold  recovered  from  concentrates  is  mostly  fine,  though 
nue^jrets  worth  several  dollars  have  been  reported.  It  is  said  the 
value  of  the  gold  obtained  is  suthcient  to  pay  operating  expenses. 
The  larger  part  of  the  sapphire,  either  on  aooount  or  small  size  or  poor 
color,  is  suitable  for  mecnanical  purposes  only,  as  watch  and  meter 
bearings.  Some  of  the  sapphires  are  suitable  in  size,  quality,  and 
color  for  cutting  as  gems.  The  predominant  colors  of  the  Dr}^  Ootton-  * 
wooil  sapphires  are  deep  and  light  a(iuaniarine  and  pale  yellowish 
green.  Other  colors  are  clear  and  smoky  blue,  light  and  dark  topaz 
yellow,  straw  3rellow,  yellowish  green  like  olivene,  light  and  dark  pink; 
some  stones  are  nearly  ruby  red,  lilac  and  pale  amethystine^  and  some 
are  colorless.  The  pleochroism  of  some  of  the  sapphires  is  marked, 
the  same  crystal  appearing  greenish  when  vieweu  across  the  prism 
and  blue  through  its  length,  or  pale  and  deeper  pink,  as  the  case 
might  be.  It  is  not  unusual  to  fmd  ac^uamarine-colored  stones  with  a 
pink  spot  in  the  center.  This  oombmation  furnishes  an  attractive 
^em  when  cut.  A  feature  of  the  deep  pink  colored  sapphires  is  their 
rich  and  beautiful  color  under  artificial  light,  even  wnen  not  very 
attractive  in  natural  light. 

Tlie  saj)})hires  occur  in  rough  crystals,  often  with  curved  faces,  as 
irregular  rounded  masses,  and  as  waterworn  pebbles.  The  surfaces 
of  those  which  are  not  waterworn  are  veiy  much  etched  and  corroded. 
One  yellowish-green  sapphire  crystal,  weighing  a  little  oyer  4^  carats, 
had  very  much  the  shape  of  a  rough  diamoncTcrystal.  This  efTect  is 
largely  (lue  to  the  fact  tliat  the  development  of  the  basal  and  rhombo- 
hedrai  faces  produced  a  form  resembhng  an  octohedron.  This  appar- 
ent octohedral  form  along  with  marked  curvature  of  the  faces  and 
peculiar  etchin?  produces  the  effect  described.  The  proportion  of 
waterwoni  sapphires  is  not  large,  and  only  a  few  show  a  large  amount 
of  wear.  A  few  red  and  cinnamon-red  garnets,  mostly  small,  are 
found  in  the  concentrates  with  the  sapphires. 

American  Gem  Mining  Syndicate. — The  operations  of  the  Ameri- 
can Gem  Mining  Syndicate  for  sapphires  were  confined  to  two  gulches 
on  the  north  si&  of  the  West  Fork  of  Rock  Creek,  in  Granite  G>unty, 
about  15  miles  southwest  of  Philipsburg.  These  gulches  are  nearly 
a  mile  apart  and  are  known  as  Anaconda  Gidch  on  the  west  and 
Meyer  Gulch  on  the  east.  Both  drain  to  the  south.  Anaconda  Gulch 
with  a  rather  steep  grade  cutting  through  a  small  stretch  of  flat 
country  along  part  of  its  course.  Sapphires  are  said  to  have  been 
found  in  the  gulches  and  scattered  over  the  surface  of  an  area  of 
about  2  square  miles  in  this  region. 

The  country  rock  around  the  sapphire  deposits  consists  of  coarse 
and  line  grain  porphyry,  porphyritic  tufT,  cniiglonicrnte,  quartzite, 
siliceous  slate,  and  black  limestone,  the  geological  relations  of  which 
have  not  been  worked  out.  In  and  near  Anaconda  Gulch  the  rocks 
underlying  parts  of  the  sapphire  deposits  are  conglomerate,  porphy- 
ritic tuff  resembling  conglomerate  where  the  inclusions  are  plentiful, 
and  porphyry.  The  be<l  rock  in  the  lower  part  of  Clever  Gulch  is 
a  dense,  siliceous  slaty  rock  of  purplish  color  with  a  little  black 
limestone.  To  the  west  of  the  sapphire-lxNu  ing  deposits  on  the  Hats 
near  Anaconda  Gulch  is  rather  coarse  pcji  phyry,  probably  granite 
porphyry,  and  to  the  north  is  fine  porphyry.  JLedges  of  tuff  or  con- 
glomerate outcrop  at  one  place  on  tne  nats  where  sapphires  have  been 
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woikady  and  the  gravels  over  part  of  the  flats  oontain  angular  to 
Bubangolar  d6bris  of  porphyry,  tufT,  and  conglomerate. 

The  porphjyritic  tuff  is  composed  of  fel£par  and  glassy  quartz 
phenocrysts  in  a  fine  slate-gray  matrix  with  inclusions  of  quartzite 
and  other  material.  The  inclusions  observed  ran^e  from  an  inch  or 
two  down  in  size,  and  the  phenocrysts  average  about  one-sizteenUi 
of  an  inch  across.  The  conglomerate  at  the  sapphire  deposits  is  com- 
posed of  pebbles  of  quartz,  red,  brown,  and  grav  sandstone  and 
quartzito,  o^ray  and  black  chert,  and  a  serpentine-like  material,  with 
a  siliceous  cement,  the  whole  containing  decomposed  feldspar  frag- 
ments throughout.  ^  The  pebbles  range  size  from  about  2  inches 
down.  About  a  mile  to  the  east  of  the  mine  is  a  bed  of  yery  coarse 
conglomerate  forming  cliffs  60  to  70  feet  high  along  the  north  side 
of  we  West  Fork.  The  pebbles  of  this  conglomerate  are  composed 
of  sandstone,  quartzite,  siliceous  slate,  and  chert,  with  a  conipnct, 
hard,  red,  jaspery  matrix.  These  pebbles  are  well  rounded  and  range 
in  size  up  to  10  and  12  inches  in  diameter.  Wliile  a  number  of  them 
are  YBTV  similar  to  those  of  the  finer  conglomerate  at  the  sapphire 
mine,  the  freauent  quartz  pebbles  of  the  latter  seem  to  be  lacking. 
There  are  peboles  and  fra^ents  of  light-j^ellowish  and  greenish-gray  ' 
to  green  serpentino-like  mineral  inrlndpd  in  the  coarse  conglomerate 
to  the  east  of  and  in  the  conglomerate  and  tufi  at  tiu  sapphire  mine. 
Large  blocks  of  apparently  the  same  material  were  found  on  the 
flats  at  the  mine.  The  latter  consisted  of  a  fine-grained  greenish- 
pay  matrix  with  translucent  dark-green  blocks,  resembling  crystal 
Fragments,  included  in  it.  Both  the  matrix  and  the  inclusions  were 
soft  find  like  serpentine.  In  thin  section  the  greenish  inclusions  were 
seen  to  be  very  fra^meiiiary  with  a  light,  porous,  kaolin-like  looking 
material  between  the  fragments.  The  latter  were  composed  o!  manv 
small,  doubly  refracting  particles  and  fibers  extinguishing  at  all 
angles. 

The  gravels  in  Anaconda  Gulch  vary  from  30  to  100  feet  in  width 
and  from  a  few  inches  to  8  or  10  feet  in  thickness.  At  the  bends  and 
in  some  of  the  lioUows  along^  the  ^uJcii  i^ravel  bars  extend  up  the 
hillsides  short  distances.  On  portions  oi  the  fiats  along  the  gulch 
^sLvel  beds  occur,  and  good  deposits  of  sapphire  are  reported  to  exist 
m  channels  leading  to  the  gulch.  At  one  place  on  the  flats  the 
CTavcls,  and  prohabl}-  also  the  (h'cayed  tufT  or  conglomerate,  have 
been  washed  for  sapphin^s  over  an  area  of  a  number  of  feet  sqimre. 
The  caravels  in  Meyer  Gulcli  are  from  30  to  40  feet  wide  in  the  lower 
part  and  from  100  to  200  feet  wide  farther  up  the  gulch,  in  thick- 
ness they  Taiy  from  a  foot  or  two  up  to  8  or  10  feet,  and  are  prob- 
ably as  much  as  5  feet  thick  over  a  large  portion  of  the  area. 

The  gravels  in  l)oth  Anaconda  and  Meyer  gulches  are  sluiced  down 
with  small  hydraulics.  The  first  part  ol  the  sluice  is  over  hod  rock 
and  from  tfiis;  portion  the  bowklers  and  coarse  debris  are  forked  out. 
The  finer  material  is  then  washed  down  through  board  sluices  over 
cross  riffles.  The  latter  are  removed  and  cleaned  up  each  day.  la 
Meyer  Gulch  the  tailings  from  the  riffles  are  carried  through  several 
himdred  yards  of  wooden  sluice  to  remove  the  waste  from  the  gulch 
near  the  workings.  This  sluice  has  riffles  with  bars  parallel  to  its 
length,  lariiely  to  protect  tlie  hoards  of  which  it  is  constructed, 
thoi^h  paiLiy  to  catch  sapphires  that  have  washed  over  the  cross 
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rifflps.  The  ]>arallrl  rifllos  nrp  cleaned  up  fit  widp.  interrnls  of  time- 
iVll  of  the  Goiiceiitrates  are  furtiier  cleaned  on  a  jiiz;  t)j)p rated  by  a 
fiiuall  waiter  wheel.  The  concentrates  from  the  jig  are  uven-dried 
and  shipped  lor  piokm^.  Gold  is  also  sared  from  the  concentrates. 
The  tailings  from  the  jigs  contain  nitiie  in  elongated,  much  water- 
worn  pebbles,  scaly  hematite  in  quartz,  garnet,  ronmdum,  psyrite^ 
manganese  ore,  silicooiis  iron  pebbles,  nml  other  niinerals. 

The  sappliirtii  from  tlie  Kock  Creek  rc^^iuu  are  i)rmcipaliy  used  for 
mechanical  purposes,  though  some  are  oi  good  color  and  quality  and 
of  sufficient  size  to  be  cut  as  sem  stones.  The  pievailine  coW  is 
some  shade  of  green,  as  the  yellowish  and  bluish  green  of  betrl  and 
aquamarine.  Blue,  yellow,  purple,  pink,  and  red  sapphires  are  round, 
however.  The  greater  part  of  the  sapphires  are  snip  per  I  to  Swit- 
zerland, where  they  are  cut  for  use  as  watch  jewels  and  for  other 
bearings. 

COLORADO. 

Mr.  C.  A.  Beghtol  reports  the  discovery  of  sapphire  in  the  mntrix 
^  in  Fremont  County,  Colo.,  by  a  prospector  named  Weston.  The  lat- 
*  ter  would  not  reveal  the  locality. 

INDIA. 

Kashmir. — The  production  of  sapphire  during  1906  from  the  Kash- 
mir mines  amounted  to  2,837  carats,  valued  at  £1,327. 

Burma. — ^In  the  operations  of  the  Burma  Ruby  Mines  Company 
during  the  year  closing  with  February  28,  1907,  sapphire  valued  at 
£1,132  was  produced."  The  quantity  of  sapphire  produced  is  not 
given  separately,  but  is  combined  ^^ith  that  of  spinel  and  ruby,  the 
total  of  which  amounted  to  326,855  carats. 

CBYLON. 

A  blue  sapphire  weighing  466  carats  after  cutting  and  polisliing  is 
reported  to  nave  been  round  in  Oe^rlon  during  1 907.^  If  the  report  is 
true,  this  is  the  latgest  blue  sapphire  on  record,  and  if  the  stone  is  of 
good  color  and  free  from  flaws  it  should  be  worth  several  thousuid 
dollars. 

AUSTRALIA. 

QueeTisland. — The  value  of  the  sapphire  production  of  the  Anakie 
field  diirino:  1907  is given  at  about  £40,100,<^  as  compared  with  £18,000 
in  1906.  The  miners  sell  their  sapphires  to  resident  dealers,**  who  in 
turn  ship  them  to  merchants  in  Europe.  Probably  75  per  cent  of  the 
stones  go  to  Germany.  The  average  price  per  ounce  paid  for  sap- 
phires during  the  last  five  years  has  been  approximately  as  follows: 
1903  and  1904,  15  shillings;  1905,  15  shillings  to  £1;  1906  and  1907, 
£1  49.  The  sapphires  are  graded  into  tliree  classes — first-class  blue, 
second-class  blue,  and  "machine  stones,  '  named  in  order  of  their  value. 
The  use  made  of  the  "  machine  stones  "  is  not  definitely  known,  though 
it  is  supposed  they  are  applied  in  mechanical  apparatus. 

«Rec.  Oeol.  Survey  ladia,  vol.      pt.  2, 1907, 

Mdaouf.  Jeweler.  November  7,  l'.Mi7;  from  London  BtWidud. 

c  Mining  Jour.,  London,  March  14, 19U8. 

tfHlnlOff  Jottr.|  Londoii,  F«liniai7  22,  IMS. 
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SMITHSONITE. 

Trmnaluce&t,  apple-green  smithsonitey  not  only  fanushing  beautiful 
cabinet  specimens  but  cutting  pretty  gf ms,  has  been  found  in  large 

masses  in  the  Ma^ilalena  mining  district,  New  Mexicco.  This  smitn- 
sonite  occurs  in  the  Kelly  mine,  which  is  being  developed  by  the  Tri- 
BuUion  Smelting  and  Development  Company.  It  was  found  in  a  zinc 
vein  in  a  cavity  or  vug  several  feet  wide  and  25  feet  long,  which  it  lined 
and  partly  filled  with  odd-shaped  The  surface  of  the  smith- 

sonite  masses  has  a  mammillary  structure  which  is  drusy  with  the 
edges  of  many  small  projecting  crystals.  The  mineral  assumes  odd 
shapes  and  sometimes  nearly  a  ^oniilar  form.  One  spool  men,  seen  in 
the  New  York  ollice  of  the  ^ri-Builion  Company,  was  roughly  about 
the  size  and  shape  of  the  head  and  bust  of  a  man.  It  had  a  beautiful 
light-green  color  and  was  ooTcred  with  drusy  mammJllaiy  lumps  an 
inch  or  two  across. 

This  green  smitlisonite  occurs  in  shells  or  layers,  np  to  moh  or  two 
in  thickness,  coatiu^  rough,  irregular  masses  of  tyjiicai  dry  bone  or  car- 
bonate zinc  ore.  The  shells  of  smithsonite  have  a  coluumar  structure 
across  them,  with  a  slight  radial  arrangement  of  the  columns.  Ordi- 
nary smithsonite  or  zinc  caxbonate  is  colorless  or  white.  This  material 
contains  variable  quantities  of  a  copper  salt,  which  give  it  a  beautiful 
green  color.  Tfio  oopper  stain  is  not  evenly  distributed  through  the 
mineral,  but  occurs  in  layers  parallel  with  its  surfaces.  This  smith- 
sonite is  being  cut  and  sold  as  a  gem  in  some  of  the  Western  States. 
It  yields  handsome  cabochon  stones  similar  to  chrysoprase,  though  of 
course  not  so  hard  and  therefore  less  valuable  than  that  mineral. 
}Sr,  Harti  of  Manitou,  Colo.,  reports  that  the  rough  mineral  for  gem 
purposes  brought  from  $2  to  $6  per  pound  at  Magdalena. 

SPHAIiERrrE. 

Dr.  George  E.  Ladd  reports  that  sphalerite  crystals  from  the  zinc- 
lead  mines  of  Missouri  are  used  locally  in  jewelr}'  without  cutting. 
The  clear,  rich,  resin-colored  cry  stals  make  iianUsome  stick  pins.  The 
mineral  is  too  soft,  however,  for  extensive  use. 

SPODUM£N£. 
KUNZITB  AND  HIDDBNITB. 

Uniffd  State.9. — There  was  a  laro;e  prodiicUon  of  hlac-colored  apodu- 
nicne  or  kuiizite  in  the  southern  CaJifornia  gem  region  during  1907. 
The  output  of  gem  spodumene  amounted  to  about  125  pounds  of 
selected  material,  part  of  which  was  pale  green,  colorless,  and  yellow- 
ish. The  pro(hiction  came  from  the  Pala  Chief  and  tlie  Caterina 
mines,  near  Taia,  and  the  Mack  mine,  near  Kincon,  all  in  San  Diego 
County. 

The  development  for  the  emerald-green  spodumene  or  hiddenite 
deposit  in  North  Carolina  was  descnbed  under  ''Beryl."  Further 

work  on  the  lilac  and  pale -green  spodumene  deposit  at  Andover, 
Oxfonl  County,  Me.,  has  yielded  mineral  of  (^ood  color,  tlioui^:!!  clear 
only  in  small  patches.  Mr.  F.  G.  ITillman  reported  surpri  inirh'  beau- 
tiful gems  cut  from  material  that  had  been  pronoimced  valueless  by 
two  dealers  in  precious  stones. 
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Madagascar. ^^iSx,  Aibeit  Dabren,  mining  engineer  of  Madagascar, 
reports  the  discovery  of  gem  kunzito  and  hiademte  on  that  island.  la 
a  personal  letter  to  the  writer,  dated  Tananarivo,  May  1 ,  1 0OS,  Mr. 
Dabren  states  that  the  material  is  comparable  with  that  o£  Cahfonu& 
and  North  Carolina  in  beauty. 

TOFAZ. 
UNITED  8TATBS. 

TopAS  was  produced  in  Utah,  Calif oniia,  Texos^  Maine,  and  Nev 
Hampshire  during  1907.  Prof.  F.  W.  Clarke  mentions  an  occurrence 
of  topaz  on  Baldlace  Mountain,  near  Xorth  Chatham,  N.  H.,  where 
faintly  bluish  and  colorloss  crystals,  suitable  both  for  specimen  and 
cuttin^:,  are  found.  Tins  locality  is  only  a  few  miles  from  the  Stone- 
ham,  Me.,  topaz  locaUty. 

Taoas. — The  production  of  topaz  in  Texas  came  from  a  new  locality, 
near  Stieeter,  Mason  County,  and  was  reported  by  Mr.  R.  L.  Parker  to 
amount  to  about  20  pounds.  Part  of  llus  topaz  was  found  as  pebbles 
in  the  drift  of  a  smnlf  hrancli  and  part  in  place  in  pockets  embedded  in 
yellowish  clay,  ai^sociated  with  cr}'8tVils  of  smoky  quartz,  tabular  feld- 
spar, and  mica.  Mr.  Parker  describes  the  topaz  as  varying  from 
colorless  to  white,  bluish,  greenish,  and  amber  in  color.  Or  three 
specimens  sent  to  the  Survey,  one  is  a  cleavage  fragment  of  a  water- 
worn  crrstal,  ( .  l  orlf^ss,  and  perfectly  clonr:  another  crystal  is  perfectly 
clear  with  a  slight  bluish  tint;  and  the  tinrd,  a  large  crystal  weigiiing 
about  4^  ounces,  is  clear  in  portions,  with  a  delicate  bluish-green  tint. 
It  is  probable  that  very  beautiful  material  will  be  obtained  from  this 
locahty. 

Though  well  supplied  with  faces,  the  two  oi^Btals  available  for 

examination  apparently  presented  no  new  forms.  The  forms  deter- 
mined with  reasonable  certainty  ])y  hand  measurements  were  the 
prisms  m(llO),  1(120),  and  g(loO),  brachy-pinacoid  b(OlO),  macro- 
dome  h(203),  brachydomes  fr021)  and  y(0'41),  and  pjTamids  u(lll), 
v(121),  0(221),  and  i(223).  The  character  of  the  cry  stal  faces  varies 
considerably  on  the  two  crystals.  Some  are  ponshed;  others  are 
clouded,  etched,  and  striated. 

California. — The  production  of  topaz  from  Califorma  came  from 
the  gem  mines  4  miles  N.  75°  E.  of  Kamona^  San  Diego  County,  and 
principally  from  the  little  Three  mine  at  this  locality.  These  mines 
produce,  besides  topaz,  hyacinth-colored  garnet,  touimaline,  quartz, 
and  albite  or  clevelandite.  Some  of  these  stones  "vield  rich  gems, 
while  others  form  bcnntiful  cn binet  specimens,  the  mines  from 
which  they  are  obtained  are  described  under  ''Gem  minerals  of 
southern  California." 

TOTTRMAMNB. 

UNITKD  6  i  ATES. 

The  production  of  tourmaline  amounted  to  about '2,1 40  poimds  of 
roti^rh  rrcm  crystals.  Cahfornia  contributed  the  bulk  of  the  produc- 
tion, and  Colorado,  Maine,  and  Connecticut  made  up  the  remainder. 
The  greater  part  came  from  the  mines  of  the  Himalaya  Mining  Com- 
pany, the  Mesa  Grande  Gold  and  Gem  Miniofz:  Compam'"  at  Mesa 
(^lande,  San  Diego  County,  and  the  Pala  Chief  mine  at  rala.  Tlio 
mines  of  the  Royal  Gorge  region,  Colorado,  operated  by  C.  A.  Beghtol 
&,  Co.,  were  the  next  largest  producers.   Mr.  J.  D.  Endicott  reports 
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ihe  discovery  of  a  new  tourmaline  deposit  in  pegmatite  indoaed 

in  ^arnetiferous  mica  sclust  in  Fremont  Count r,  Colo.  A  new  de- 
posit of  tourmaline  was  reported  from  the  Pala  region,  San  Diego 
County,  Cal.,  by  Mr.  John  \V.  Reed,  late  in  1907.  A  pocket  opened 
in  this  deposit  contained  over  150  crystals,  some  2  or  3  inches  in  diam- 
eter and  several  inches  long,  whi<»i  had  a  htvender  color.  Several 
tourmaline  mines  in  California  are  described  tinder  the  "Qem  minerals 
of  southern  G^omia.'' 

INDIA. 

The  production  of  totirmaline  from  the  Rnhy  Mines  District  of 
Burma  during  1000  amounted  to  193  pounds,  rahjed  at  £1,001,  as 
compared  with  161  pounds,  vahied  at  £1,500  in  1905."  Mr.  R.  C.  S. 
Georp-c,  (Irpuiy  conunissioncr  of  the  Ku])y  Mines  District,  describes 
the  workings  for  tourmaline  "  aVxjut  a  uiile  cast  of  Maingnin.  These 
deposits  were  worked  by  the  Chinese  about  150  to  200  years  ago. 
According  to  local  tradition  thej  were  again  opened  temporarily  oy 
Kachins  ahout  forty  years  ago.  About  1885  the  deposits  were 
reopened  and  more  systematically  worked  until  1895  under  Pir 
Seinde.  Since  1899  they  have  i)een  worked  by  licenses,  and  during 
the  last  three  years  this  locality  has  produced  about  £200  worth  of 
tourmaline  annually. 

The  tourmaline  occurs  in  soft,  decomposed,  granitic  veins,  generally 
covered  by  a  thick  layer  of  jungle  soil.  Isolated  crystals  are  some- 
times found  in  the  yellowish  earth  associated  w\i\\  the  granite  or  the 
red  soil  capping  it.  The  discovery  of  the  deposits  made  from  shafts 
4  or  5  feet  square  with  miderground  workings  is  almost  entirely 
accidental.  Some  of  the  shafts  are  about  100  feet  deep,  which  seems 
to  be  the  limit  of  the  native  skOl.  The  tourmaline  is  sorted  into  three 
classes:  (1)  Best  pink  rubelHte;  (2)  darker  colored  cirstals,  lower 
part  brown  or  blaclv;  (3)  fragmentary  ers'stals  of  any  cof^n-,  or  imper- 
fect small  crystals.  The  best  varieties  bring  from  £80  to  £100  per 
viss  (3.05  pounds). 

TURQUOISE. 

There  was  a  prod lu  f  ion  of  nearly  600  pounds  of  rough  selected 
turquoise  and  of  nearly  ;i,iH  K)  pounds  of  turrj^uoise  matrix  (hiring  1907, 
from  Arizona,  Nevada,  Colorado,  New  Mexico,  and  California.  The 
greater  part  of  the  production  came  from  the  mines  near  Mineral 
Park,  Ariz.  The  output  from  Colorado  canu^  from  tlie  mines  near 
La  Jara,  Coneios  County,  operated  bv  the  Colorado  TmquoLse  Mining 
Company.  This  company  reported  development  work  by  two  tunnels 
200  feet  and  100  {vet  long,  respectively,  and  four  shafts  105  feet,  97 
feet,  70  feet,  and  50  feet  deep,  respectively.  Mr.  E.  H.  Davis,  of 
Mesa  Grande,  Cel.,  mentions  the  discovery  in  December,  1907,  of  a 
turquoise  deposit  in  the  Colorado  desert  on  Carrizo  Creek.  Turquoise 
seams  in  a  dark  matrix  are  especially  suitable  for  cameo  coverings,  and 
some  of  tlie  native  material  lias  been  used  ^vith  excellent  results  for 
this  pm-poso  by  Messrs.  F.  J.  Essig,  of  Cliicago,  and  William  l\nry,  of 
Los  j;\ngeles.  This  turquoise  cameo  stone  comes  from  Esmeralda 
County,  Nev.,  and  consisto  of  good  blue  turquoise  in  seams  an  eighth 
of  an  inch  or  more  in  thickness  in  a  dark  gray  chalcedony  matrix. 
TbB  latter  furnishes  a  good  background  for  uie  turquoise  curving. 

•Bm.  OmL  Bamtr  Iiidte«  vol. »,  pt.  2,  ieo7«  p.  83 
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NBW  MEXICO. 

Turquoise  is  known  to  occur  at  several  places  in  tlie  Burro  Mounr 
tains  of  Grant  County,  N.  Mex.  A  description  of  one  of  Uiese 
deposits — ^that  of  the  Azure  Mining  Companr,  about  15  miles  south- 
west of  Silver  City — with  notes  on  the  geology  of  the  surrounding 
re^on,  has  been  given  by  Mr.  Edward  R.  2alinf»ky  °  The  Azure 
mine,  the  American  Gem  and  Turouoise  Company  mine,  one-half 
mile  southeast,  and  the  Forterfield  Turouoise  Company  mine,  one- 
half  mile  south  of  the  Azuro  mine,  were  oriefly  visited  by  the  writer 
diuing  the  fjiU  of  1907.  Tlie  following  description  has  been  prepared 
from  \Ir.  Zalinsky's  article  and  the  wntor'y  notes: 

Durin":  the  last  pi\rt  t)f  1907  a  small  aiiiouiu  ot  work  was  done  on 
the  Aisuie  mine,  ojxniing  up  the  lower  levels  and  preparing  to  push 
developments  dunng  1908.  Tlie  mine  had  not  been  operated  since 
1905.  The  American  Gem  and  Turquoise  Company  mines  also  have 
been  idle  for  the  last  few  years.  The  Porterfield  turquoise  mine  was 
not  wt  i  kcd  dnrint;  1907,  though  there  was  a  large  production  from 
smaii  excavations  in  1906. 

The  country  rock  of  the  turquoise  region  is  granite  which  presents 
various  phases  in  texture,  composition,  and  degree  of  alteration* 
Hhie  greater  part  of  the  granite  has  a  porphyritic  texture,  which 
varies  from  coarse  to  very  fine.  Much  of  this  granite  has  undergone 
such  extensive  kaolinization  that  it  is  nfion  difficult  to  detonnine  the 
constituent  fcldspathic  minerals.  The  texture  varies  considerably 
and  iu  some  places  is  fmer  gruined  and  more  porphyritic  than  in 
others.  A  common  variety  of  the  granite  has  coarse  pink  feldspar 
phenocrysts.  A  thin  section  cut  from  a  specimen  of  this  granite 
coHected  at  tlie  Copper  Kint^  mine,  about  one-third  mile  southwest  of 
tlie  head  of  the  Azure  mine,  contained  orthoclase,  a  plagiociase, 
quartz,  Inolite  altering  to  chlorite,  mafruetite.  and  zircon.  Another 
section  cut  from  a  specimen  from  near  the  east  wall  of  the  Azure  vein 
contained  orthoclase,  a  little  plagiociase,  probably  aibite,  and  quartz 
in  grains  and  veinlets.  The  feldspars  were  partially  kaolinized  and 
the  kaolin  much  slained  with  limonite.  Another  form  of  nccnrrcnco 
is  a  spotted  porphyritic  jj:ranite  with  phenocrysts  of  orthorlrT^o  and 
plagiociase  2  or  3  iiiillimelers  square.  A  thin  section  from  liiLs  variety 
of  rock  at  the  Porterfield  mine  contained  orthoclase  and  plagiociase  in 
phenocrysts  and  biotite  shreds  scattered  through  a  groundmass  of 
feldspar  and  quartz.    All  of  the  feldspars  were  partially  kaolinized. 

Mr.  Zalinsky  describes  the  occurrence  of  mica-ftndf"-ite  pomhyry 
stocks  and  andesite  dikes  of  pre-Tcrtiary  and  Tertiary  age.  It  was 
probably  during  the  iuiru.sion  of  these  oodles  that  the  rock  of  the 
region  was  fractured  and  mineralized.  The  turquoise  deposits 
aojoin  the  cop{>er  deposits  of  the  Burro  Moimtains  on  the  northwest, 
and  copper  staining  is  present  throughout  their  extent. 

Azure  tnrfjuoisp  mine— The  Azure  mine  has  been  worked  on  an 
immense  scale  by  an  o]>en  cut  that  is  about  60  feet  deep  in  its  deepest 
portion,  from  70  to  100  feet  wide,  and  about  200  yards  long,  with 
adits  on  two  levels  below  the  open  work.  The  vein  is  in  a  badly 
fractured  zone  and  strikes  about  northeast  with  a  dip  of  45^  to 
the  southeast;  it  is  about  40  feet  wide,  though  locally  over  60  feet 
wide.   The  joints  produced  during  fracturing  dip  both  parallel 

•  Eoonomle  QoaHogy,  Jal7-AqgD0t»  U07,  pp.  4M-fl2» 
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to  the  vein  and  across  it  to  the  north wpst.  SUckensidea  and  evi- 
dence of  movement  are  more  pronounced  on  the  fissures  parallel  to 
the  vein,  and  two  such  promment  fractures  form  the  walls  of  the 
vein  through  part  of  its  extent  at  least.  The  country  rock  is  por- 
phyritic  gramte,  badly  altered  throueh  kaolinization,  portions  of 
winch  form  the  mass  of  the  vein.  A  large  am^ount  of  silicification 
has  hardened  the  rock  in  many jplares  so  that  it  does  not  roqomhle 
onlinary  decomposed  granite.  Tliis  siHcification  is  represented  by 
the  deposition  of  quartz  in  part  throughout  the  rock  and  in  part 
in  fleams  and  Teinkita  catting  it  at  all  angles. 

Turquoise  occurs  as  veins  and  veinlets  filling  the  j  oints  and  fissures 
in  the  rock  and  as  nuggets.  In  places  these  veinlets  are  mere 
films,  and  in  others  they  are  as  much  as  three-fourths  of  an  inch  thick. 
Part  of  the  turtjuoise  is  found  in  groups  of  small  roundo(i  masses 
resembling  nuggets,  fitted  roughly  together  though  separated  from 
one  another  by  kaolin  or  day  and  enveloped  in  it.  These  ^oups 
of  nuggets  generally  fill  a  flattened  lenticuiaivshaped  pocket  m  one 
of  the  veinlets.  The  best  turauoise  came  from  a  portion  of  the  vein 
known  as  the  "Elizabeth  pocKet,"  wliich  extends  fi  nn  the  second 
level  to  the  surface,  a  heifjlit  of  40  to  60  feet,  and  may  include  a 
width  of  40  feet  and  a  length  along  the  vein  of  150  feet.  The  vein 
rock  near  this  pocket  is  cut  by  an  unusually  large  number  of  quarts 
seams  and  veinlets  up  to  a  half  inch  wide.  These  contain  crystal- 
lined  cavities  in  places,  and  veins  of  turquoise  sometimes  contain 
quartz  crystals  penetratin*;  tlieni.  The  quartz  veinlets  somefnnes 
ave  place  to  turquoise  veinlets  or  inckide  patches  of  turquoise. 
Where  portions  of  tlie  rock  are  lei>s  altered  anJi)inlc  feldspars  occur, 
turquoise  of  a  bright  blue  color  is  found.  Turquoise  veinlets  of 
different  shades  of  color  are  found  crossing  each  other,  indicating 
different  periods  of  deposition  and  dilTerent  sources  of  material. 

Good  turquoise  was  found  at  other  phices  in  tlie  vein  tlum  in  the 
Elizabeth  pocket.  To  the  northeast  of  this  pocket  much  <if  tlic  tur- 
quoise had  a  greeuish  cast,  while  still  farther  along  good  blue  variety 
was  more  plentiful.  To  the  northeast  of  the  open  cut  the  Azure 
mine  did  not  vield  much  turquoise  of  good  color  In  a  drift  sever^ 
hundred  feet  \oT\g.  To  the  soutliwest  of  the  open  cut  the  vein  is 
rendilv  traced  for  several  hundred  yards  up  ^lorrills  Cnnyon.  It 
cuiitains  veiy  little  turquoise,  however,  but  has  been  proved  to  carry 
fairly  rich  copper  ores.  Mr.  William  R.  Wade,  who  has  directed  the 
openings  on  this  vein  for  copper,  reports  that  a  little  turquoise 
was  fonnd  in  the  Copper  Kii^  mine  at  a  depth  of  410  feet.  In 
the  workint^'s  at  t]\e  Azure  mine  tlie  best  turquoise  was  foiuid  at 
depths  of  less  than  100  feet.  Fyrite  or  sulphides  were  not  obsen^cd 
associated  with  the  turquoise,  though  the  wall  rocks  are  colored  red 
with  hematite  in  places.  Where  the  feldspars  of  the  rock  have  been 
the  most  extensively  kaolinized  turquoise  is  found  mostlT  in  nugget 
form.  In  less  altered  rock  hard  vem  turquoise  is  found,  and  both 
varieties  are  foimd  in  moderately  alteied  rock. 

Mr.  Zalinsky  mentions  the  various  colors  found  in  turcjuoise  at  the 
Azure  mine  and  the  associations  with  other  uunerals  and  matrix. 
Nearly  all  shades  of  blue  and  green  occur— dark  blue,  sky  blue, 
light  blue,  bluish  green,  li^ht  green,  and  dark  green — ^and  in  some 
cases  reddish-brown,  chocolate,  and  violet-colored  material  has  prac- 
tically the  same  composition  as  turquoise.  A  combination  of  colors 
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in  the  same  piece  is  not  uncommon,  especially  in  mottled  matrix, 
as  bright  blue  spots  or  lines  in  paler  turquoise.  The  mineral  halloy- 
site  is  associated  with  turquoise  in  oIiTe-green  and  grayish  masses 

and  in  nugget  form  similar  to  turquoise  nuggets,  fialloysite  is 
opaque  to  tr.inslnrpnt  and  hns  a  waxy  luster.  Wlien  moist  and 
fresh  from  the  imiie  the  halioysite  has  about  the  consistency  of  can- 
dle wax.  It  hardens  and  cracks  on  exposure  to  the  air,  however, 
though  it  does  not  become  so  hard  as  tiKrqu<»se.  Among  numerous 
associations  the  following  were  noted:  Pale-blue  vein  turquoise  mth 
a  network  of  yellowish-brown  hydrous  aluminum  phosphate  streaks ; 
blue-white  yein  turquoise  containing  open  crMek«  and  streaks  of 
darker  niatcrial;  liLrhl-Mne  vein  turquoise  containing  yellow  spots 
of  phosphate,  quartz  grains,  and  darker  veinlets  of  purple  and  blue 
parallel  to  the  walls. 

The  turquoise  from  the  EUzabeth  pocket  is  probably  the  finest 
ever  found  in  the  world.  Much  of  it  is  of  a  deep  blue  color,  sUghtly 
translucent,  and  over  6  in  hardness,  so  that  it  makes  a  fine  wearinir 
gem.  The  cut  gems  of  good  quality  from  the  Azure  mine  are  marked 
with  a  circle  on  the  lower  side^  and  such  stones  are  guaranteed  to 
hold  their  color  for  a  number  of  years  or  to  be  leplaced.  Mr.  ZaUn- 
sky  states  that  the  Azure  mine  has  produced  turquoise  to  the  value 
of  several  million  dollars  since  1801. 

Mr.  Zalinsky  sutrgests  that  the  tunjuoise  was  formed  in  the  vein 
where  eoj)j)er-l)earing  solution5»,  rising  in  iissures  with  a  norlhwe«!t 
dip,  crossed  phosphate-bearing  solutions  rising  in  fissures  parallel 
to  the  vein  with  a  southeast  dip.  in  support  of  this  theory  the 
occurrence  of  such  copper  minerals  as  malachite  and  chrysocolla  in 
the  copper  fissures  above  the  supposed  ])liosj)hate  fissures  is  cited. 
It  is  tnou|jht  tlie  ])hc>sphorir  acid  of  the  turquoise  was  derived  from 
the  decomposition  ol  apaiitc  in  the  original  granite  and  the  alumina 
from  the  decomposition  of  the  feldspar  of  the  same  rock.  Where 
copper  was  supplied  in  excess^  the  turquoise  runs  toward  green  in 
color.  The  proner  proportion  of  copper  gives  the  best  bripit  blue 
gem  of  p:rentor  hardness  than  where  the  copper  was  not  present  in 
sufiicicnt  ([uantit*y.  Tn  the  latter  case  the  turquoise  is  of  ])ale  color 
and  inferior  hardness,  and  apparently  this  variety  grades  into 


American  Gem  and  Turquoise  Company  mines* — The  operations  of 
the  American  Gem  and  Turquoise  Company  were  upon  the  deposits 
in  the  l*arker  mine  and  near  the  prenistorie  worKin^rs  about  200 
yards  to  the  northwest.  At  the  latter  place  the  nn-ent  work  consists 
of  two  tunnels,  of  about  50  and  GO  feet  in  length,  driven  in  from  a 
small  open  work  at  the  outcrop  on  a  hillside.  One  of  these  tunnels 
running  southwest  followed  prominent  seams,  which  carry  tur- 
quoise m  places  and  dip  about  50"^  to  the  southeast.  The  other  tun- 
nel cut  across  the  direction  of  the  prominent  seams  and  appeared 
to  !)('  ex|)lorat«>ry  work.  The  country  rock  is  typical  ciuart7»  por- 
phyry with  prominent  glassy  quartz  piienocrysts  and  badly  kaohmzed 


Mming  at  the  Parker  mine  was  accomplished  principally  by  open 
cuts,  of  which  two  are  fairly  large.  The  one  to  the  north  w  as  made 
in  a  irullv  ninin"!i<>:  east,  and  is  nearly  100  yards  long  and  to  25  feet 
(l(  <'p.  Tlie  country  rock  is  hard  quartz  porph^TV  like  that  near  the 
prehistoric  workings.   A  number  of  seams  carrying  turquoise  cross 
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the  open  cut  in  a  northeast  direction  ^nth  southeast  dips.  Other 
seams,  and  one  especially  prominent  seen  in  the  end  of  the  cut,  run 
nearly  east  and  west  with  a  hi^rh  northerly  to  vertical  dip.  Turquoise 
occurs  in  films,  seams,  nuggets,  and  iiregular  masses  m  the  matrix. 
The  prominent  seam  mentioned  was  from  2  to  6  inches  thick,  and 
carried  pale  turquoise  and  matrix  in  masses  of  nearly  equal  tliickness. 
Much  01  the  turquoise  in  tliis  seam  is  too  soft  and  of  too  poor  color 
to  be  of  great  value;  part,  howeveFj  would  yield  good  matrix  gems. 

The  openings  farthest  south  consist  of  irregularly  shaped  open  work 
with  a  small  amount  of  tunneling.  The  main  out  is  neariy  50  feet 
deep  on  one  side  and  probably  100  feet  across.  This  cut  is  situated 
on  the  contact  of  the  t^-pical  quartz  porphyry  on  the  northeast  and 
the  altered  country  granite  on  the  southwest.  The  rock  is  jointed 
in  different  directions,  some  of  the  seams  running  northeasterly. 
The  turquoise  occurs  in  films  and  veinlets  in  many  of  the  joints,  and 
some  of  a  fine  bright  blue  color  nearly  a  quarter  of  an  inch  thick  was 
seen  in  the  open  cut. 

Part  of  the  turquoise  from  these  mines  is  of  the  same  high  CTade 
as  much  of  that  rrom  the  Burro  Mountains.  The  guaranteed  cut 
gems  of  this  company  are  marked  with  a  cross  (x;  on  the  lower  side. 

Porterfield  Turquoise  mine, — The  Forterfield  Turquoise  mine  is  on 
the  west  side  of  St.  Louis  OanyoUj  on  each  side  of  the  mouth  of  a  small 
gull}-.  The  work  at  this  mine  has  not  been  extenaiye  and  consists  of 
several  tunnels  and  shafts  with  small  open  cuts  and  prospect  pits. 
Two  of  the  deeper  shafts  are  between  40  and  .50  feet  deep,  and  the 
longest  tunnel  is  nearly  170  feet  in  length.  Turquoise  of  the  best 
qu^ity  was  found  most  plentifully  during  1906  m  irregular  open 
work  near  the  bottom  of  the  gully. 

The  country  rock  at  the  mine  consists  of  different  types  of  granite 
porphjTy.  A  prominent  type  has  ]nr^p'  crystals  or  pnenocrysts  of 
red  orthoclase  through  a  quartz  an<l  biotite  matrix,  and  approaches 
a  granite  in  texture.  Another  type  is  a  liner  spotted  porphyry,  com- 
posed of  orthoclase  with  some  piagioclase  and  quartz  phenocrysts  in 
a  groundmass  of  feldspar  and  quartz.  Biotite  is  locally  present  in 
quantity  in  small  six-sided  crystals  generally  badly  altered  to  chlorite. 
Another  type  is  a  quart  z-fel(l  y>fir  granite,  somewhat  porphyritic,  in 
which  biotite  and  similar  minerals  are  lacking.  In  tin*  inajority  of 
these  rocks  the  feldspars  have  been  partially  kaoUnizt^d,  vviule  abun- 
dant silicification  has  taken  place.  The  latter  is  represented  by  much 
secondary  quartz  binding  the  particles  of  rock  more  closely  together 
and  in  seams  cutting  the  rock  m  various  directions. 

Turquoise  has  been  found  in  prospects  in  a  belt  about  100  yards 
vndc  and  over  200  yards  long  in  a  duection  east  of  north  and  west  of 
south.  This  area  is  marked  by  numerous  joints,  of  which  many 
j>rominent  ones  strike  northeast,  thou^  others  cut  across  this  direc- 
tion at  various  angles.  The  turquoise  occurs  in  seams,  veinlets^ 
lenses,  and  i^ups  of  nodules  or  nuggets  in  lens-shaped  masses. 
Among  the  minerals  associated  with  turquoise  the  most  common  is  a 
white,  koalin-like  clay  wliich  coats  the  nuggets  and  in  places  forms 
an  important  part  of  the  fihing  of  seanis.  Among  other  minerals 
observed  associated  with  turquoise  and  in  turquoise-bearing  seams 
were  hematite,  quartz,  limonite,  hyalite  opal,  chalcedony,  and  green- 
ish, waxy  halloysite,  which  in  places  assumes  the  form  of  nuggets 
like  turquoise.   The  turquoise  occurs  in  seams  running  in  vanous 
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directions,  the  larger  veinlets  often  having  stringers  extending  out 
in  seams  croflsing  them.  The  joints  and  seams  in  the  Ticinity  of 
turquoise-bearing  ^ound  often  show  indicatioiis  of  turquoise  in  the 
form  of  blue,  bluiiui-jE^een,  green,  yettowish-green,  and  whitish  ooat- 

in^  or  stains. 

Choice  lots  of  turquoise  that  range  from  deep  robin's-egg  blue  to 
blue  of  pale  shades  and  that  would  yield  one  color  gems  oFlO  to  20 
carats  (or  even  of  30  carats)  are  reported  to  have  been  obtained  from 
this  mine.  The  laigest  yield  of  turquoise  of  one  color  is  in  stones  of 
1  to  10  carats,  whife  considerable  matrix  material  and  mottled  tur- 
quoise are  reported  to  have  l>een  found.  Mottled  turquoise  presents 
a  number  of  variations  of  light-blue  turquoise  speckled  with  dots  of 
deeper  bine.  Ibi  one  specimen  seen  the  clark  blue  mottling  consisted 
of  small  dendritic  niassos  resembling  the  markings  in  moss  a^ate» 
Judge  M.  M.  Porterfield,  owner  of  the  mine,  states  that  the  deep-blue 
stones  of  fmo^i  fjuality  when  cut  bring  from  $1  to  $10  per  carat  for 
those  under  lU  carats  in  weight  and  $10  or  more  per  carat  for  those 
weighing  over  10  carats.  The  matrix  stones  brin^  from  25  cents  to 
$1  carat,  and  the  mottled  turquoise  brings  a  httle  more  than  the 
matrix.  Tne  Porterfield  turquoise  when  cut  is  marked  with  a  cross 
(x)  on  the  lower  side,  as  are  those  of  the  American  Gem  and  Turquoise 
Company.  With  better  facilities  for  ninrkftiTis;,  the  production  of 
the  Porterfield  mine  could  probably  be  cum>iderabiy  increased. 

UTAHUTE  ANJ>  AMATBICE  OR  YARISCITE  MATRIX. 

Aiiialrice  is  the  new  name  given  to  ulahlite  or  variscite  with  its 
associated  matrbc,  as  now  mined  and  cut  by  the  Occidental  Gem 
Corporation  of  Salt  Lake  (Sty.  The  word  "amatrice"  is  a  combinap 
tion  of  the  fu*st  letter  of  the  word  American  and  of  the  word  niatrioe, 
and  is  intended  to  indir  nte  that  the  gem  is  a  matrix  stone  of  distinctly 
American  ori<;in.  Dining  1907  the  Occidental  Gen»  Corporation 
worked  the  deposit  of  ulahlite  in  the  Staasbury  Mountains,  Tooele 
County,  Utah,  described  by  Dr.  George  F.  Kunz  in  tliis  report  for  1905. 
The  company  reports  about  100  feet  of  tunnel  opened  and  30  feet  of 
cuts  maae.  The  gem  occurs  in  nodular  form  with  a  coating  of  chal- 
cedony and  other  minerals.  The  production  of  finished  gems  from 
the  rough  material  mined  amounted  to  about  20,000  carats. 

Amatrice  is  composed  of  variiicite,  wardite,  and  probably  other 
allied  minerals,  chalcedony,  and  quartz.  Variscite  and  wardite  occur 
together  and  both  are  hydrous  phosohat^  of  aluminum  with  colors 
ranging  from  deep  graai  green  to  paier  shades  of  green  and  slightly 
bluish  green.  Both  minerals  are  compact  and  tough,  the  haruness 
varying  from  a  little  over  4  in  variscite  to  about  5  in  wardite.  Tlie 
matrix  consists  of  chalcedony  and  quartz  with  other  minerals,  among 
which^  are  yellowish  gray  and  white  phosphates,  probably  m  part 
vaziscite  or  allied  minerals,  sometimes  deposited  around  portions  of 
green  variscite  or  banded  with  chalcedon^r.  In  both  the  variscite 
or  wardite  nnd  the  aflj' fining  matrix  there  is  an  oolitic  texture  with 
the  shot-like  masses  recemented  together  with  mineral  of  a  different 
shade  of  color.  Much  of  the  chaledony  is  dull  and  chert-like,  with 
tiie  color  Tar}dng  from  dark  red  and  yellow  brown  to  buff  and  gray. 

The  charm  of  amatrice  is  due  to  Uie  wide  range  of  colors  of  the 
several  minerals  composing  it  and  the  numerous  combinations  these 
colors  make  with  one  anotner.  These  combinations  of  color  are  due 
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to  several  causes,  among  which  are  the  deposition  of  the  different 
minerals  or  colors  in  agate>like  bands  either  around  a  fragment  of 
other  mmeral  as  a  coie  or  fiUing  eaTities  howeyer  formed,  and  the 
breociation  of  both  the  Tariscite  and  matrix  with  subsequent  deposi- 
tion of  other  minerals  or  of  the  same  mineral  with  different  shades  of 
color  in  the  rracks  and  seams.  Amon^  tin*  odd  combinations  of  color 
may  be  mentioned  li^ht-green  with  deep-green  *  cobweb"  or  ''turtle- 
back"  mottling,  witn  or  without  other  colored  matrix-  dark  brown 
or  yellow  matnx  in  aeams  and  irregular  masses  with  Jisbt  or  dark 
^reen  background,  or  vice  Tensa;  yellow,  gray,  and  wnite  matrix 
mclosing  or  inclosed  in  green  of  varving  shades. 

Mr.  Don  Maguire  reports  a  considerable  production  of  utahUte,  or 
chlor-utahlite,  from  the  Camp  Floyd  mining  district,  Utah  County, 
about  2  miles  south  of  Mercur  gold  mine.  This  locality  has  been 
described  by  Dr.  Qeorge  F.  Kunz  in  bis  reports  on  the  production  of 
precious  stones  for  1894  and  1904. 

0£M  MINERALS  OF  SOUTILEBN  CALIFOBNIA. 

Mining  for  precious  stones  in  San  Diego  County  was  actiyely 
pushed  during  the  first  part  of  1907,  and  a  considerable  output  was 
obtained.  Durmg  the  last  lialf  of  the  year  operations  were  but 
intermittent  or  suspended  at  a  number  of  the  mmes.  The  principal 
production  of  gems  came  from  around  Mesa  Grande  and  Pala,  though 
there  was  a  smaUer  production  from  Rincon,  Ramona,  Riverside, 
Oak  Grove,  etc.  At  Pala  varying  amounts  of  work  were  done  at  the 
Pala  Chief  and  Tourmaline  (Jueen  mines,  owned  by  the  Pala  Chief 
Gem  Mining  Company ;  at  tlie  Stewart  Lithia  mine,  or  its  extension, 
owned  by  the  American  Lithia  Company;  at  the  Caterina,  Hiriart, 
and  Na^or-Vanderburg  mines  on  Iluiart  Mountain,  owned  bj  the 
Sickler  Gem  Mining  Company;  and  on  claims  on  the  north  ade  of 
Hiriart  Mountain.  At  Rmcon  there  was  an  output  of  tourmaline 
and  kunzite  from  the  Mack  mine.  At  Mesa  Grande  work  was  dono  at 
the  mines  of  the  Iliniftlaya  Mining  Company,  the  Mesa  Grande 
Consolidated  Gold  and  Gem  Mumi^  Company,  the  San  Diego  Gem 
Mining  Company,  the  Native  Gem  Mining  Company,  the  J.  M.  Cota 
mine,  the  Trail  mine,  and  the  Rose  Quartz  mine.  At  tho  mines  on 
the  till  4  miles  N.  about  TO""  E.  of  Ramona  the  Little  Three, 
Hercules,  Lookout,  Reliance,  and  Mars  claims  and  the  Daggett  mine 
were  tested  or  worked. 

PALA. 

Stewart  IMhia  mive. — The  Stewart  Lithia  mine  is  located  about  a 
mile  and  a  half  h  di  tht  ti^t  of  Pala  on  the  end  and  along  the  east  side 
of  a  ridge  or  spur  oi  a  mountain.  The  vein  consists  of  a  pegmatite 
mass  neaily  50  feet  thick  in  places  and  outcropping  prominently  for 
a  third  of  a  mile  or  more;  part  of  the  outcrop  to  the  north  belongs  to 
the  Messrs.  Labaugh.  It  has  a  northerly  strike  with  a  gentle  dip 
(10°  to  15**)  to  (ho  west  The  principal  work  has  been  to  the  soutn 
for  lithia  minerals  at  the  p«)int  of  the  spur  where  the  pegmatite  ledge 
outcrop  extends  from  tlie  east  side  to  the  west  side.  Tunnels  have 
been  cut  through  the  ridge  exposing  large  masses  of  lepidofite  and 
ambl3rgonite.  Compact  lepidofite  can  be  obtained  here  by  the  hun- 
dred tons.   Later  work  at  the  Stewart  mine  consists  of  several  cuts 
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ami  tunnels  to  the  north  of  the  main  workings  and  at  ditferent  points 
along  the  ledge.  In  some  of  these  openings  the  lepidoUte  was  more 
coarsBly  ciysfidfissed  though  less  plentifttl  tnan  in  tboee  to  the  southi 
and  both  gem  tourmaline  and  kiuudte  were  found.  Tourmaline 
occurs  in  coarse  pink  crystals  in  portions  of  the  vein.  In  places  these 
crystals  havp  hmUy  altered  to  a  soft  substance  resembling  pink  talc 
or  kaolin  in  feeling  and  consistency.  This  is  doubtless  the  nalloysite 
clay  described  bj^  G.  A.  Waring**  in  his  paper  on  the  pegmatite  veins 
of  rala,  San  Diego  County.  Tbe  occurrence  of  lepidolite  in  tbe 
pegmatite  is  ([uite  irregular.  In  places  the  ledge  has  ordinary  peg- 
matite at  the  top,  called  "capping,"  and  containing  much  blacK 
tourmaline  in  crystals  thrnu'jn  Tlio  lithia  ntn1  gem  minerals 
occur  in  large  pockets  or  masses  scattered  irregularly  through  the 
pegmatite.  Defunct  and  unaltered  tourmaline  and  kunzite  occur 
assodated  with  or  near  masses  of  lepidolite.  In  these  places  the 
feldspar  and  other  minerak  occur  in  laiL*  rystals  or  masses,  and 
graphic  pegmatite  is  common.  Crv  stals  of  feldspar  6  and  S  feet  long 
were  seen  m  one  of  the  gem-hearing  portions.  The  lower  portion  of 
the  pegmatite  is  thought  to  be  barren  and  is  hner  grainea  than  the 
upper. 

TmrnutUne  Queen  mine. — ^The  Tourmaline  Queen  mine  lies  near 

the  top  on  tbe  east  side  of  tbe  same  mountain  as  the  Stewart  mine, 

and  alxnit  one-half  mile  northwest  of  it.  Beautiful  pink  tourmaline, 
green  in  some  portions,  has  been  obtained  at  this  mine,  along  with  the 
feldspars,  lepinolite,  black  tourmaline,  garnets,  etc.  The  main  ledge 
at  thiii  mine  is  10  to  15  feet  thick,  though  at  the  place  opened  it  appeared 
to  be  only  a  foot  or  two  thick.  Tbe  principal  work  consists  of  two 
open  cuts  of  but  moderate  size. 

Pala  Cliitf  rrnnr.  The  l*ala  Chief  mine  is  nearly  1  mile  east  of 
the  Stewart  mine,  near  tlie  top  of  a  knob  on  the  opj^cxsite  side  of  a 
valley.  The  pegmatite  le(lge  at  this  mine  is  from  15  to  20  feet  thick, 
apparently  lying  on  and  about  parallel  with  the  surface  of  the  hill. 
It  nas  been  wonted  by  an  open  cut  about  100  yards  long  and  from 
6  to  25  feet  deep  in  a  direction  north  of  west  ancf  south  of  east.  The 
pegmatite  contains  considerahh  l  lark  tourmaline  and  graphic 
granite  through  it.  Tlie  g(^m-])earii]Lg  portions  or  pockots  contain 
lepidoHte.  Both  kunzite  and  tourmaline  are  found  in  some  of  the 
pockets,  though  the  openings  at  the  western  end  of  the  cut  have 
yielded  more  tourmaline  than  kunzite.  A  large  part  of  tbe  kunztte 
of  southern  California  has  been  obtained  from  this  mine. 

Catrriva  wivr.  -The  Caterina  mine  is  locnt<Hl  at  the  foot  and  on 
the  south  side  of  lliriart  Mountain,  about  2^  miles  north  of  east  of 
Pala.  There  is  a  large  pegmatite  ledge  at  this  mine  striking  in  a 
northerly  direction  wiUi  a  dip  of  about  30*'  W.  The  lower  part  of  the 
led^  consists  of  a  &ie-banded  quartz-garnet  rock.  The  principal 
work  consists  of  an  open  cut  with  an  incline  and  drift  from  it.  A 
InrL'c  orpm-benring  pocket,  C  or  S  feet  thick  and  followed  down  about 
30  feet  on  the  incline,  iias  l)eeu  opened.  At  one  j)lace  near  the  bottom 
the  pocket  was  pinched  down  by  a  mass  of  crystal  quartz  to  a  thick- 
ness of  4  feet,  but  opened  out  below  it.  The  pocket  contains  much 
crystal  quartz,  pink  clay,  and  partly  decomposed  spodumene  crystals. 
The  spodumene  crystals  were  of  large  sisse,  and  have  decomposed  to 
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whitish  and  pinkish  clay  of  tallow-likc  consistency,  or  have  only 
partly  decomposed  and  still  contain  kimzite  fif  <^oa(\  color.  Some 
of  the  spodumeno  (  rystals  were  6  to  12  inclies  tlii(  l^  and  a  yard  or 
more  long.  Turt  of  the  tourmaline  in  the  peg;niatitc  at  the  Caterina 
mme  has  a  deep  indicolite  blue  to  nearly  black  color. 

Vanderburg  min> .  The  Yanderburg  claim  lies  on  the  east  side 
and  near  the  top  of  Iliriart  Mountain,  and  is  probably  on  the  same 
ledge  as  the  Oaterina.  In  tlie  open  cut  on  the  on t crop  it  is  said  a 
perfect  kunzite  crystal  wci'^hine:  1  i  pounds  was  found.  A  crosscut 
tumiel  has  been  run  in  for  a  distance  of  150  feet,  35  feet  below  the 
outcrop,  and  good  kunzite  was  found  where  the  ledge  was  cut.  The 
latter  appears  to  strfte  north  with  a  westerly  dip  imd  is  possibly  36 
feet  thick. 

Hiriart  mine. — The  Hiriart  mine  is  ])ut  a  few  hundred  yards  east 
of  tbe  Cateriiia  mine.  Tlie  work  consists  of  an  open  cut  with  a  drift 
about  75  feet  long.  The  pegmatite  ledge  is  from  2  to  4  feet  thick 
and  strikes  N.  15^  E.  with  a  dip  30**  W.  The  oirstaUization  of  the 
minerals  was  in  part  perpendicular  to  the  walls  or  the  ''vein."  The 
g:em  minerals  are  blue  and  green  with  some  pink  tourmaline,  assO' 
elated  with  lepidolite,  quartz,  and  albite  ciystals. 

RINCON. 

Vidcr  heryl  mine, — The  Victor  bers  i  mme  is  in  a  ravine  just  east 
of  the  little  village  in  the  liincon  Indian  lieservation.  The  pegma- 
tite is  about  6  feet  thick  and  strikes  west  of  north  with  a  dip  of  45°  W. 
The  ctystaUizatioiL  of  the  pegmatite  in  the  interior  of  the  vein  is 
quite  coarae,  and  there  are  many  small  pockets.  These  poc^ts 
contain  smoky  quartz  and  beryl,  of  which  part  is  handsome  aqua- 
marine. The  vein  has  been  worked  by  stripping  and  removing  for  a 
distance  of  about  50  feet  and  to  a  depth  of  15  feet. 

Mack  num. — The  Mack  mine  is  on  a  hillside  about  a  quarter  of  a 
mile  south  of  the  Victor  mine.  The  pegmatite  ledge  at  this  mine  is 
about  12  feet  t]\ick,  strikes  west  of  north,  and  mps  about  50°  E. 
Then*  wvo  pockets  thi-ou^rh  the  ^^•hole  vein,  carrying  lepidolite,  albite, 
quartz,  tourmaline,  garnet,  kunzite,  et-c.  There  is  a  gem-bearing 
streak  in  the  interior  which  is  richer  than  the  remaining  portion  or 
the  vein.  The  mine  has  been  worked  by  stripping  off  the  hanging 
wall  and  by  open  work. 

MESA  ORANDB. 

Himalaya  mine. — ^The  Himalaya  mine,  about  3  miles  northwest  of 
Mesa  Grande,  is  a  remarkable  producer  of  tourmahne  from  a  small 
vein.  The  pegmatite  Taries  from  18  inches  to  4  feet  in  thickness  and 
has  been  traced  st^'vcral  hundred  vards.  It  has  a  strike  of  about 
N.  70°  W.,  and  a  dip  of  over  20°  SW.,  and  cuts  through  a  hill  near  the 
top.  This  vein  has  been  worked  by  a  large  amount  of  open  cut  \s4th 
several  drifts  on  the  vem  at  different  levels.  Part  of  the  later  work 
has  been  in  a  drift  300  feet  long  on  the  north  side  of  the  hill.  The 
ledge  exposed  in  this  tunnel  had  a  marked  banded  structure,  consist- 
ing of  streaks  3  inches  thick  with  black  tourmaline  crystals  roughly 
pemendicular  to  the  walls  on  each  side  of  a  pegmatite  band  18 
mcnes  thick  and  containing  pockets  \Wth  pink  gem  and  black  tour- 
maline.  Crystals  of  quartz,  feldspar,  lepidolite,  etc.,  are  associated 
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with  the  tourmaime.  Other  recent  work  consists  of  a  crosscut 
tunnel  on  the  south  side  of  the  hill,  in  which  good  ledge  material  was 
located.  Drifts  were  to  be  run  in  eadi  direetion  on  thk  part  of  the 
vein. 

Mesa  Grande  Consolidated  Oold  and  Gem  Mining  Company— The 
Mesa  Grande  Consolidated  Coi^ipanv  is  operatino^  a  mine  one-third  of 
a  mile  south  of  the  Himalaya  uniw.  The  recent  work  consists  of  an 
incline  about  100  feet  deep  with  drifts  and  stopes  on  the  sides.  Two 
shafts  were  formerly  sunk  to  the  northwest  with  drifts  and  stopes 
between  them.  The  pe^atite  varies  from  6  inches  to  3  oi  4  feet  in 
thickness  and  strikes  northwest  with  a  southwest  dip.  Mostly  pink 
tourmaline  was  being  found  at  tbe  time  of  the  writer'^  visit  Some  of 
this  was  firBt-quaiity  gem  matenal;  other  was  suitable  ior  cabochon 
cuts. 

E8meralda  and  Trai}  ndnea, — The  Bsmeralda  and  Trail  mines  are 
about  a  mile  and  a  half  north  of  west  of  the  Himalaya  mine.  The 

Esmeralda  mine  is  evidently  on  a  large  pegmatite  formation  or  on 
several  ami^  f»f  pegmatite.  Considerable  work  has  been  done  in 
tin  form  of  lumieis,  cuts,  and  prospect  pits.  Biotite  and  black  tour- 
maline are  plentiful  in  tiie  pegmatite.  BeauUiui  pink  and  aqua- 
marine beryl  and  some  varicolored  tourmaline  have  beeen  found  at 
this  nunc.  At  the  Trail  mine,  on  the  same  ridge  and  just  above, 
the  pegmatite  carries  dark-blue,  nearly  black  tourmaline  and  much 
rougn  mTiscovite,    Beryl  crrstals  are  said  to  have  been  found  here. 

Vota  m  ine.  -The  Cota  mine  is  ai)out  oue-tliird  of  a  mile  southwest  of 
the  Himalaya  mine,  and  the  vein  consists  of  a  blanket  ledge  of  pegma- 
tite on  the  hillside.  It  is  from  2  to  5  feet  thick  and  strikes  north- 
easterlv  with  a  light  southwesteriy  dip.  The  ledge  is  banded  with 
several  textures,  as  seen  in  one  exposure.  It  contains  black,  green, 
and  blue  tourmaline,  with  some  of  slio;htlv  pinkish  color.  Small 
hyacintii  garnets  and  a  pink  clay  occur  in  the  vein.  The  gem  min- 
erals occur  in  sti  eaks  or  lo^  pockets. 

Rose  Qwartz  mine. — The  Rose  Quartz  mine,  on  a  narrow,  high  spur 
or  ridge,  is  4  miles  N.  60*  W.  of  Mesa  Grande.  The  leoge  at  this 
mine  is  marked  by  a  lartre  outcrop  of  pal(\  translucent  rose  and  white 
quartz.  The  ])e<^matite  is  probably  over  35  feet  wide  and  cimtains 
quartz  sc^f^regations  20  feet  wide  in  places.  Feldspar  also  occurs  in 
nearly  pure  masses  6  to  8  feet  through.  Large  black  tourmaline 
ciystals  2  to  5  inches  in  diameter  and  several  feet  long  oocur  in  the 
pegmatite.  The  only  gem  mineral  so  far  found  has  been  a  veiy  dark 
reddish  hyacinth  garnet. 

RAMONA. 

LitSe  Three  and  Surpjise  mines. — The  Little  Three  mine  on  the 

northwest  and  the  Surprise  mine  adjoiuin*]:  on  the  southeast  are 
situated  near  the  foot  and  on  the  south  si(ie  of  a  hill,  4  miles  N. 
70°  E.  of  Ramona,  on  which  a  number  of  irem  luines  have  been 
located.  The  pe^natit^  ledge  at  these  mines  has  a  northwesterly  to 
north  of  west  stnke  with  a  dip  of  25**  SW.  The  pegmatite  varies 
from  3  to  10  feet  in  thickness,  a  portion  consisting  of  finer-grained, 
banded  pegmatite.  Some  of  Uie  gem  minerals  ars  found  in  pockets, 
while  otners  are  frozen  in  the  vein  matter.  The  pockets  vary  from 
1  or  2  feet  loni:  and  2  or  3  inches  wide  to  20  feet  lon;^'  and  12  to  18 
inches  wide.    The  gem  minerals  found  are  hyacinth  garnet,  topaz  of 
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white,  pale-greenish,  bluish,  anSl  yellow  cok>r,  tounnaline,  and  beryl  of 
white,  green,  and  pink  color,  associated  with  clevelandite,  orthociase, 

muscovitc,  biotitc,  and  fine  quartz  crystals.  Much  very  fine  speci- 
men material  is  obtained.  The  mines  are  worked  by  open  cuts  after 
the  vein  has  been  stripped  of  overlying  rock. 

Hercules  and  Lookout  mines. — I'he  Hercules  mine  is  part  way  up 
the  hillside  to  the  northeast  of  the  little  Three,  and  the  Lookout 
mine  is  still  farther  northeast,  extending  to  the  top.  The  Hercules 
mine  ha.s  l^een  worked  by  a  cut  and  a  tunnel  90  feet  long.  The  Look- 
out mine  has  been  opened  at  two  points  by  open  cuts,  one  on  top  of 
the  hill,  the  other  200  or  300  feet  below  the  top,  where  the  ledge  luis 
been  stripped  through  a  height  of  about  75  feet.  The  Hercules  mine 
contains  hyacinth  garnet^  beryl,  tourmaline,  and  smoky  quartz 
dystals.  The  Lookout  mme  has  yielded^  chiefly  beautiful  hyacinth 
garnet,  though  a  pocket  of  green  tounnaline  has  been  opened  at  the 
top  of  thf»  IhII. 

Dacjgftt  ndne. — The  Daggett  mine  is  about  half  a  mile  northwest 
of  the  Little  Three  mine.  It  has  been  worked  as  extensiyely  as 
any  of  the  mines  in  this  district^  ^nith  sereral  tunnels  and  a  small 
amount  of  fltoping.  The  pegmatite  is  nearly  in  the  form  of  a  blanket 
ledge  on  the  hillside  w  ith  a  northerly  strike  and  a  dip  of  35°  W.  The 
gems  fotmd  were  pink  beryl,  ^reen  tounnaline,  some  yery  dark,  and 
hyacinth  garnet,  associated  with  lepidolite,  muscoyite,  biotite,  aibite, 
orthociase,  and  quartz. 

Olfter  mine». — few  hundred  yards  to  the  north  of  west  of  the 
Little  Three  mine  arc  the  Reliance  and  the  Mars  clauns.  There  are 
two  ledges  on  the  Reliance  claim.  These  ledges  were  being  pros- 
pecti'd  during  1907  with  the  result  that  a  little  hyacinth  garnet,  some 
green  tourmaline,  and  frozen  beryl  were  found.  The  pegmatite  in  one 
of  these  ledges  exhibits  a  marked  banded  structure,  due  to  the  occur- 
rence of  certain  minerals^  especially  tourmaline,  in  parallel  layers. 
A  small  amount  of  hyacinth  garnet  was  found  during  prospecting 
work  on  the  Mars  claim  during  1907. 

CUTTINa  AND  SALE  OP  OSM8. 

Seyeral  of  the  companies  mining  precious  stones  in  southern  Cali- 
fornia haye  their  own  lapidary  estaDlishmcnts  and  cut  for  the  local 
trade  and  for  tlie  niarkets  at  a  distance.  These  lapidary  establish- 
ments are  located  in  Los  Angeles,  San  Diego,  and  other  towns. 
Some  of  the  cutting  shops  empu>y  but  one  or  two  men,  while  others 
keep  from  fiye  to  ten  men  busy.  In  San  Diego  there  were  at  least 
six  of  these  establi.-^lunents  in  operation  during  1907,  employine 
from  one  to  six  men.  Some  of  these  lapidaries  work  with  improyed 
mechanical  methods,  cutting  faceted  stones  of  perfect  symmetry  and 
great  beauty.  Carborundum  is  principally  used  for  cutting  and 
oxide  of  tin  or  chromium  for  polishing  the  gems. 

The  gems  bring  good  prices  in  the  cities  of  California.  Tourma- 
line of  finest  qunlity  and  facet  cut  are  sold  for  from  SO  to  $15,  and 
even  as  high  as  $20  pt^r  carat,  accor<ling  to  .siz(\  Flawed  tounna- 
line suitable  for  cabochon  cuts  is  sold  for  oO  cents  to  $1  per  carat, 
according  to  quality  and  size.  Kunzite  is  sold  for  slightly  less  than 
totirmaline.  though  practically  the  same  price  is  sometimes  paid  for 
excei)tionally  fine,  rich,  lilac-colored  gems.  TTyacinth  garnet  is  ordi- 
narily sold  for  from  $3  to  $10  per  carat,  though  in  some  cases  higher 
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prices  are  obtained.    Beiyl  bri^B  from  $2.50  to  $15  per  carat, 

according  to  quality  and  size,  rink  beryl  of  good  quality  is  sold 
for  about  $8  per  carat.  Considerable  turquoise,  obtained  from  Ari- 
zona, Nevada,  and  California,  is  also  cut  and  sold  b}'  the  lapidaries. 
The  one-color  blue  gems  bring  from  $3  to  $10  per  carat  ana  matrix 
stoiies  from  25  cents  to  $1  or  more. 

TH£  QEMH  OF  KOBTH  CAKOUNA. 

An  admirable  treatise  on  the  History  of  the  gems  found  in  Xorth 
Carolina,"  by  Dr.  George  ¥.  Kunz,  has  recently  appeared  as  Bulletin 
No.  12  of  the  Xorth  Carolina  Geological  and  BJconomic  Survey.  The 
report  is  illustrated  with  fifteen  plates  showing  specimens  of  gems, 
their  associated  minerals,  and  occurrence.  Four  of  the  plat^  are 
beautifully  colored,  showing  either  rough  or  cut  gems,  or  both,  of 
ruby,  sapphire^  diamond,  beryl,  aquamarine,  emerald,  hiddenite, 
smoigr  and  rutilated  quartz,  amethyst,  cyanite,  and  rhodolite  gar- 
net. Doctor  Kunz  rnils  attention  to  the  fact  that  many  of  the 
gems  of  North  Carolina  liave  been  found  or  obtained  during  mining 
For  other  minerals,  as  corundum,  mica,  monazite,  etc.  The  history 
of  eyents  leading  to  the  discovery  of  certain  gems,  as  the  emerald 
and  emerald  matrix  on  Crabtrec  Mountain,  Mitchell  County,  and 
the  emerald  and  hiddenite  deposits  of  Alexander  County,  is  given. 
The  oe^iirrenre  of  ten  authentic  finds  of  diamonds  and  several 
reported  discoveries  arc  carefully  reviewed.  Tlie  eoninibim  crfms. 
or  ruby  and  sapphire,  beryl  gems,  or  aquauuii  iin'  and  enieiaid^  iiid- 
denite,  quartz  gems,  as  amethyst,  rock  crystal,  smoW,  rutilated 
quartz,  etc.,  and  eamet,  receive  tne  most  attention.  Other  gems 
as  moonstone,  nitfle,  cyanite,  etc..  are  mentioned.  The  coloring  of 
the  diiferent  gems  is  well  describea. 

OEM  MIKBRAIjS  of  CANADA. 

A  few  notes  on  the  gem  minerals  of  Canada  have  been  kindly  fur- 
nished by  the  director  of  the  geological  survey  of  Canada,  through 
Mr.  R.  A.  A.  Johnston,  a  mineralogist  of  that  survey.  The  following 
minerals  have  been  found  as  recoroed: 

Beautiful  pinkish  colored  and  clear  white  apophylite  in  the  mines 
of  Rossland.  British  Columbia. 

Pal(^  to  dark  blue  colored  amblygonite  in  small  masses  near  Lake 
Kamsay,  Lunenburg  County,  Nova  Scotia. 

Aventurene,  composed  of  amazon  stone  interlaminated  with  quartz, 
on  lot  7f  concession  A,  Cameron  Township,  Nipissing  district,  Ontario. 

Large  crystal  masses  of  transluc  ent  and  clear  sea-grec  ti  colored 
fluorite  in  a  vein  near  the  villagf^  of  Madoe,  Hastinirs  County,  Ontario. 

Fine  green  scales  of  fudisite  scattered  through  dolomites  and 
magnesites  in  Yukon  district.  Poli^jlied  specimens  form  handsome 
ornamental  stone  with  greenish  and  reddish  mottling  in  a  ground- 
mass  of  white  or  yellowish  white. 

Dark  wine  or  cherrs  -red  almandine  garnets  in  large  crystals  in 
a  hornblende  schist  south  of  Hudson  Strait,  T^nj:^ava  district.  Alman- 
dine suitable  for  ^pnm  is  occasionally  found  in  Chicoutimi  and 
Charlevoix  counties,  Quebec. 

Agate  and  chalcedony  in  many  places  in  the  volcanic  rocks  of 
Yale  and  Caribou  districts,  British  Columbia.  Small  masses  of  prase 
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at  the  head  of  Nicoameu  River,  Yule  district,  British  Ck>lumbi&. 
Morion  quarts,  in  some  oaaes  an  inch  or  two  tmck,  in  the  vicinity 
of  Lake  Kamsay,  Lunenburg  County.  XoTa  Scotia. 

Vesuvianite,  of  a  honey-yellow  color,  of  fine  gem  quality,  in  the 
township  of  Harrington.  Argenteuil  ronnty,  Qupnec. 

Mr.  H.  S.  Williams,  or  New  York,  reporis  a  jiiuduction  of  sodalite 
in  British  Columbia,  from  which  locaUty  125  pounds  were  obtained 
by  himself  and  Mr.  O.  M.  Harper. 

OEM  MINERAIiS  OF  MADAGASCAR. 

A  report  on  the  precious  stonos  of  Madagascar  lias  hoen  prepared 
by  Albert  Dabren,"  mining  en^iiuMM*  n{  the  c-olony.  Tlie  toilowing 
is  quoted  from  tlie  abstract  of  this  ii«j)ort  by  W.  T.  Schaller:'' 

In  pegmatites  traveraiiig  cryeiaiiine  schists  are  found  the  loliowing  sem  minerals: 
Ametliyst,  dicon,  sapphire,  topaz,  garnet,  totmnaltne,  ttid  beryl,  the  uat  two  behig 
mine<l  as  genu.  Tho  virimisly  oti(»n'<I  fourmaliiies — pink,  green,  blue,  iind  color- 
less— are  found  in  the  p^;tnatites,  which  consist  of  quarts,  mica,  orthoclaao,  micro- 
cline  (wmetimes  green),  and  albite.  The  anodated  mineralB  are  lepidolite.  garnet, 
yellowish  grwii  and  pink  .sjKiihiinf'no,  and  pink,  yellow,  green,  and  pale  l  l  i'^  I  rr^'l. 
In  some  crystalline  hmestones  are  foiwd  green  n>inel,  reddish,  bluish,  and  greenidi 
oortmditm,  white  diopride,  and  tremoUte.  In  the  important  river  aUuvniins  occur 
conindinu,  Kpinel,  y<.*ilow  transparent  chrysolnTyl.  topaz,  beryl,  iilinandino  garnet, 
tourmaline,  and  quartz.  Colored  corundum  is  very  abundant  in  certain  alluviuoi 
depodts,  being  found  here  with  the  other  geme  above  mentioned.  These  conmduina 
have  not  yet  l)»M>n  found  in  plac*^.  Tney  wddoni  yield  cut  perns  of  over  a  carat 
weight.  Abrasive  conmdum  in  also  found.  Greenish  blue  kyanite  is  found  in  place 
in  mica  schist.  GolorlesB  yellow,  brown,  or  pink  sircone,  not  found  in  pbce,  are 
ver>'  al.»upii:int  in  the  allnviuinpi.  Th(>y  are  foo  minute  to  be  used  in  jewrlrj-.  In 
1906  the  exportation  of  precious  stones  amounted  to  29,716  grams,  of  which  7,930 
crama  were  tourmaline,  1.350  beryl.  1,135  garnet,  and  1.000  rose  quartz.  The  pro- 
anction  of  rough  corundum  fn>ni  Analamnato  was  243. 2S0  grams.  The  modes  of 
occurrence,  association,  and  especially  the  localities  for  the  various  minerals  named 
abovB  are  described  very  fully  In  the  paper. 

RADIUM  AND  CORUNDUM. 

The  experiments  performed  by  Mr.  F.  Bordas  on  the  action  of 
radium  on  sappliire  gems  are  of  interest.'^  It  was  found  that  blue 
sapphire,  exposed  to  radium  bromide  of  1,800,000  activity,  changed 
to  green,  to  yeHow,  and  finally  to  dark  yellow;  while  red  sapphire 
changed  to  violet,  to  blue-green,  to  yellow.  Mr.  Bordas  observes 
that  the  color  is  not  dcsttoyMi  by  heat|  though  Mr.  George  B.  Selden, 
jr.,  of  Rochester,  N.  Y.,  in  repeating  these  experiments  found  that 
the  yellow  color  wa*i  auickly  destroyed  by  heating  the  sapphire  to 
S00°.  It  is  not  thougut  these  reactions  will  be  commercially  used, 
though  they  are  scientifically  interesting. 

PRODUCTION. 

The  production  of  precious  stones  in  the  United  States  during  1907 
a=i  reported  to  the  Survey  was  nmch  greater  than  during  1906.  The 
values  given  in  some  cases  are  tliose  estimated  for  an  output  of  a 
known  quantity  of  gems,  and  where  pi>ssible  the  value  of  the  rough 
material  is  represented,  in  accordance  with  the  aim  of  the  Survey. 
It  IS  often  impossible  to  obtain  accurate  figures  ui  this  form,  since  it 

iTho  procif 'TIS  atones  of  Miwittgasitttr;  Bull.<!cnnomiqu(',  4"  trimeHtrcLlQUti.  (Tanaooriva,  Madagascar.) 

M  111  rn.  Ahstrucf.^,  vol.2.  No.  7,  Apr.  10,  190H. 

4  Mining  Jour.,  London,  NovemLMtr  9, 1907.  and  April  4, 1W» 

« Jemtars'  cm.  WstUy.  Fabruary  IwL 
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can  not  be  known  what  a  certain  lot  of  rough  mineral  will  yield  when 
selected  and  eut.  Some  of  the  figures  of  production  fuinished  this 
office  are  evidently  the  values  for  elaborated  ^ems,  while  others  may 

roprpsont  but  litllo  more  fhan  the  cost  of  mining.  Aside  from  the 
diiliciilty  (>xj)('rien(  e(l  in  ohtftinin^  fi^ires  from  certain  producers, 
there  is  a  considerable  production  of  various  gems  from  scattered 
locahties  oonceming  which  little  information  can  be  obtained. 

The  table  shows  an  increased  production  of  several  minerals  during 
1907  over  1906.  The  most  imjxMtant  increase  is  in  the  production 
of  sapphire,  which  was  mined  m  umisiially  large  Quantities  in  Mon- 
tana. A  substant  ial  increase  is  recorded  in  the  proauction  of  tourma- 
line and  chrysoprase,  and  in  several  minerals  produced  in  small  quan- 
tities, as  amazon  stone,  rose  quartz,  topaz,  and  utahlite  and  amatrice. 
A  substantial  production  of  califomite  was  reported  for  1907;  no  oui- 

Sut  was  recorded  for  1906.  Several  other  gems  are  listed  with  a  pro- 
uction  in  1907  for  which  no  record  was  obtained  during  1906,  as 
eo\d  quartz,  jasper,  pyrite,  smithsonite,  etc.  One  new  gem  mineral 
from  Ualifomia,  benitoite,  was  added  to  the  list.  Valuer  of  the  pro- 
duction of  such  minerals  as  diamond  in  Arkansas,  emerald  and  ruby 
in  North  Carolina,  were  estimated  from  outputs  reported  or  seen. 

Production  oj  predotu  «ton««  in  the  United  Statu  in  iyo6  and  1907. 


Pncious  stone. 


Ap.ifo,  moss  !i|L'.'i1o,  »'tc  -  - .  . 

Arnjizoii  stiitic .  ,   

Aini'thyst  

A  7-iinn;ilarhi!r  

beuitoite  

Betyl:  Aqnamarine,  blue,  pink,  etc. 


V'aluo. 


100 
700 


9.000 


25 


Callfiiniito. 
Ciitliiiit.'. . . 
Clii.i-ti.lit". 
Chr;.  SIX  I illn 

Clin  snpmse   a32,470 

(  \  iiiitc  '  

Diiiiiiond  

Dtiipsldo  I  5 

KrinntM  

Epi  i'lli     

Foldspar.  inoonstoiii'.  <■{<   

Ganit  t  llym  liith.  pyrojwj,  uliujiii-  ^  3,000 
ilin-  uid  rhodolite 

Gold  ijuartz  

Jasper  

Opal. 


1907. 


Peridot   2,400 

Petrifl.'d  wood  '  ISO 

Pbenacito   250 

Prose   SO 

Pyrite    1  

QnartrrRoc'ki  lA  .-iuJ.smokv.rulI-  3,060 

Idto^i  rif. 

U'l-.'  <\'-uir\7   '4,000 

Kii-"if«To^;ili'. . 

lillf'V   tlUI 

nnt\]"  

Sapphin-   :i9.100 

Bmlthsonit*?    

Spodmnpno,  kixn/iU.-.  uud  lii  ldi  ii-  H.ix*) 
Ite. 

TopaK   l.'viO 

Tourmalliie   a  72,^00 

Turquoise    22/-'.Vi 

Varlaclto,  nmatrice,  and  uiulditu . .  2, (hki 

Total  ^  208,000 


1,025 
&50 
2X1 

6,4:1.". 

a2S,axi 

20 
150 
a  46,500 
100 
a2,800 


o 1,320 
CO 
85 

0.  4(« 

1,  ttX) 
075 
ISO 

1,300 
325 
25 


400 

2,580 

0,375 

2,(;kk> 

'2<T<) 

2,:m 

a  84, 120 

o  23.S40 

7.m 

471,300 


Remarks. 


(>,(»(K)  jioundu;  Colonnln  nnd  Washington. 
2.;«)0jx>und8;  jirinrip.dU  i-om  ("olorado. 
Chii'tly  from  \  Irginlji  l  u  1  North  Carolina. 
Anzon.i  and  Ni'vm<1;i 
Hough  t:t'i;i  stiK'k:  <  lililoruia. 
CiilUonii;!,  Nonh  (  arohna,  Colorado, 
i'l nils  .  1\ jni;i,  oQd  New  Uftmpshire. 
.5.01  N)  iHv.iiiids;  Caliiofirta.  OdMJadik 

l'wiris\  h  jiiila. 
.\(ass:irhij'-»'tts. 
AriyuiiM  and  Nfw  .Mexico. 
3,105  jHinn  Is;  ^r<-*'U  nnd  Ijhio. 
North  Ciirohuu  and  Pennsylvania. 


Atwut  aoooamta,  fmni  A 


\'<;rlti  Carolina.  , 
Ciilnrado  and  iV'nn^v  h  Jitil.'t. 
I 'niiis",  1\ :iru;i  ;ind  Nort'.  I'.'i'ilina. 
(  jilifirnia.  (  olorudo,  Ahzouaaud  New  Mexico^ 
South  Dakota,  and  Morth  OaiottM.      '  * 

Nevada.  , .  _  ^.1 

4.2fi<>  iM>und>-:  f  ulifoniiu  and  Colorada. 
On'pon,  Caliidniiii,  and  ("olor.-ido.  ^fl  ■ 

Arizona  and  Nt'w  Mi  xif  o.  ,  _ 

0,000  pound»i  Colorado  and  Arizona.  ' 
Mahw.  .  , 

Colo  m  do. 

Sewnd  thousand  poundj*  from  various  St^it^ 

SI,.*)!)!)  j>oun(is:  .-Miulti  Dakota  and  Colorado, 
l  .'Kjfi  pouiid.s;  Colorado. 
North  Can)Una. 
Nortli  Candina. 

.\l>oiit  ll.K<)«l.(J(»raraf s;  Montana. 
•.fKi  pounds  for  futtitiL':  iiiJiuy  sprtdnions. 
.Mn'Ut  I'J'i  pounds;  Ciilifoniia  nnd  North Caro- 

liii.i.  , 
'  tiih,  Cidifonda,  Texas,  and  Maine. 

2. MO  |mmiih!s:  <  aUtomia, Colontdto,  Malalviad 

<\>ruiti.'t»cul. 
A  ri/una,  Nevada,  New  Madoo,  aadOilUoiaallft. 

Ilah. 
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IMPORTS. 

The  importation  of  precious  stones  into  the  United  States  in  1907, 
as  reported  by  the  Bureau  of  Statistics,  showed  a  largo  decrease 
from  that  of  190G.  The  greatest  ratio  of  decrease  was  in  the  imports 
of  pearls,  which  was  nearly  72  per  cent  less  than  in  1906.  The  imports 
of  uncut  diamonds  decreased  nearly  29  per  cent,  and  of  cut,  mmiounted 
diamonds  over  25  per  cent.  There  vras  a  marked  decrease  in  the 
imports  of  otlior  ])reciou8  stones,  though  imports  of  glazier's  dia- 
monds and  diumoiid  dust  or  bort  were  both  greater  in  1907  than  in 

1906.  The  decrease  was  largely  due  to  the  panic  of  the  last  part  of 

1907,  at  which  time  the  imports  fell  off  heavily.  The  piecions-stone 
industry  during  the  first  part  of  1908  has  been  greatly  depressed, 
though  it  is  slowly  recoTcring,  as  shown  by  the  monthly  imports." 
In  February  the  imports  amounted  to  1200,443;  in  March  to  $389,514; 
in  April  to  over  $400,000,  and  in  May  to  $4t)3,454.  These  figures  are 
far  below  those  for  1906. 

The  following  table  shows  the  value  of  the  diamonds  and  other 
precious  stones  imported  into  the  Uniterl  States  from  1903  to  1907, 
mclusive: 


Diiamciiidi  and  other  pneiout  tlonea  imported  and  erUend/or  eontumpUon  in  ih»  UwUti 

State$,190S-im, 


Ymt. 

Diamonds. 

Diumonds 
and  other 
stones 

Fearifl. 

TotaL 

OUtxiers'. 

Dust  or 
bort. 

Rougb  or 
uncut. 

8«t. 

noB  

110,634 
73,064 
0|8U 
104,407 
<ilOfi34 

1720,150 
44ft, 621 
190,072 

m,m2 

190,919 

S10,275,800 
10,234,587 
10,281,111 
11,676.S2» 
8,311,913 

•«75 

M9 
741 
305 

fl3,022,367 
13,419,023 
20,375,^ 
25,208.917 
18,806,338 

t2,m,m 

l,8a3,9C>9 
4,144,434 
3.9»5,8r>5 
3,365,902 

82,414,524 

1,142.160 
1,847,006 
2.406,581 
688,006 

$28,939,047 
27.228,963 
36.84S,6W 
43,C02,476 
31,806,599 

PEARLS. 


UNITED  STATES. 

It  was  not  possible  to  obtain  a  statement  of  the  production  of  pearls 
in  the  United  States,  s'mre  a  complete  V\<i  of  nrnducers  could  not  be 
obtained.  There  wn.s,  however,  a  considerable  production  of  pearls 
and  pearl-button  shells  in  the  Mississippi  Valley  region,  and  an  e^sti- 
mate  by  Mr,  Frank  Koeckerits,  a  large  dealer  in  Hiat  region,  is  given. 
Mr.  Koeckeritz  estimates  the  production  of  |>ear]s  and  alu^  in  1907 
at  $264,500,  as  against  $381 ,000  in  1906.  The  values  given  represent 
the  first  values  at  the  point  of  finding"  tlu>  |>earls  before  they  have 
passed  through  the  hands  of  dealers,  jobbers,  and  retailers.  The 
quahty  and  prices  remained  about  the  same  im  during  1906,  when 
white,  cream,  pink,  purple,  blue,  and,  rarely,  black  pearfi  of  irregular, 
button,  round,  oval,  pear,  and  drop  shapes  were  found.  The  prices 
range  from  $1  to  $2,000  each,  ana  from  $1.50  to  $60  an  ounce  for 
slugs. 

Mr.  Kot  ckeritz  estimates  that  35,000  short  tons  of  button  shells 
were  produced  and  sold  during  1907  in  the  I^Iississippi  region.  The 
average  price  paid  for  these  at  the  point  of  production  was  about 
$11  per  ton,  or  $385,000,  and  about  $586,250  at  the  button  factories. 

ojewetors'  Circ.  Weekly,  June  19, 1908. 
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About  3,000  tons  of  ''washboard"  shells,  hitherto  not  purdused  by 

the  button  factorios,  were  bought  at  about  S5  per  ton  along  the 
Illinois  River,  where  their  ciuahty  was  found  to  be  better  than  usual. 

The  exports  of  pearl  shells  to  Europe  were  less  in  1907  than  1906, 
sinoe  the  domestic  manufacturers  paid  better  prices  for  them.  The 
decrease  in  production  was  due  to  high  waters  during  part  of  the 
season,  a  gjencral  late  season  in  the  spring  of  1907,  and  to  the  cessation 
of  the  buying  of  shells  ni  the  beginning  of  tlic'  p^nic  in  thv  f>\\]. 

The  National  Associalion  of  rearl  Button  Alauuiacturers  place  the 
production  of  pearl  shells  during  1906  at  48,000  tons,  valued  at 
$737,280.*  A  total  of  25,200^000  gross  of  pearl  huttons  were  turned 
out  (luring  1906  by  factories  m  17  different  States. 

The  Umted  States  Fish  Commission  has  been  engaged  in  an  inves- 
tigation of  the  habits  and  life  of  the  musso!  rlnin  Tt  is  lioped  that 
tlie  information  collected  on  tliis  subject  wiJi  lead  to  passage  or  laws  to 
protect  the  mussel  clam^  and  to  aid  in  their  artincial  propagation. 
At  the  present  rate  of  destruction  of  the  mussels  and  of  waste  of 
pearl  shells,  it  will  I  r  but  a  few  years  before  the  mussels  will  be 
practically  exterminated. 

Jklr.  Frank  Koeekerifz  state.s  tlmt  tlie  pearl  fisheries  were  very 
scattered  in  1007.  In  tiie  early  }mi  i  of  the  season  the  Wabash  River 
was  worked  by  a  large  immber  of  liiihers.  The  Illinois  River  ^<>on 
became  prominent,  however,  and  attracted  crowds  of  mussel  diggers. 
There  was  greater  activity  along  the  Mississippi  River,  the  White  and 
the  Black  rivers  in  Arkansas,  and  the  Cumberland  Kiver,  than  for 
some  years. 

There  was  some  pearl  fishing  in  many  other  rivers  in  difTerent  parts 
of  the  United  States.  Mr.  ^iiired  Scnolten  reportii  a  small  output 
from  the  Colorado  RiTer  between  Blufton  and  Tow,  Tex. 

Several  large  pearls,  valued  at  between  $1,000  and  $2,000,  were 
reported  during  1907.  One  of  these  was  found  near  New  .Ubany, 
Ind.,  in  the  Ohio  River,  and  was  one-half  an  inch  in  dinmeter.''  It 
was  slightly  flattened  on  one  side  and  j)erfectly  oval  on  tiie  other. 
Another  pear-shaped  pearl,  weigliing  about  87  grains,  wa;^  found  near 
WiUiamsport,  Ind.*  The  owners  expected  to  realize  $2,000  for  it. 
A  very  large  pearl,  weighing  165^  grains,  was  found  near  Dubuque, 
Iowa.   It  has  been  valued  at  between  $2,000  and  $6,000. 

MEXICO. 

According  to  Consul  W.  D.  Shauj^hnessr,  of  Ap^mscalientes,  a 
Mexican  company  is  sueeessfnlly  eultivatini!;  pearls  in  the  Gulf  of 
Lower  California.*'  It  is  said  a  man  named  \  ive^  discovered  that 
the  pearl  developed  in  about  two  yetirs'  time,  when  the  shell  dropped 
it  out.  Accordmgly,  the  shelMsh  are  protected  from  the  time  tney 
are  hatched  and  opened  when  nearly  two  years  old  before  the  pearl 
has  been  lost. 


a  A  few  notes  upoa  the  pearl  batton  indtutfy  oC  Aineclw:  N»t.  Aeioe.  Peul  Button  HwtiilMlwira 
U.  8.  of  America. 
b  Mauaf .  Jeiweler,  S^tember  &,  1907. 
•If amf.  Jeweler,  Austut  1,  IWI. 
dUtOy  Coda.  ReptB^l^mii  90,  VKB. 
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By  Edson  S.  Bastin. 


QUARTZ. 

INTRODUCTION. 

Quarfcs,  the  most  abundant  of  all  minerals,  oecms  in  a  great  variety 

of  torins  and  is  utilized  commercially  in  many  different  ways.  Cer- 
tain transparent  colored  varieties,  such  as  rose  and  smoky  quartz  and 
amethystine  quartz,  have  a  gem  value  and  are  discussed  in  the  chapter 
on  precious  stones.  Sand  used  for  buildinj^,  moldinfz;,  antl  in  glass  and 
pottery  manufacture,  is  also  discussed  in  other  parts  of  tliis  volume, 
as  are  tripoli  and  sandstone  and  quartzite  used  for  building  purposes, 
and  quartz  used  as  an  abrasive,  although  all  these  materials  are  nearly 
pure  quartz.  This  chapter  deals  only  with  massive  crystalline  quartz 
(oft<^n  called  vein  r|iinrtz),  with  Hint,  and  with  quartzite  whickis  used 
for  other  than  buiidaig  or  paving  purposes. 

MASSIVB  CRYSTALLINE  QUARTZ. 

Quartz  of  this  variet}*  is  usually  white,  tliough  orcfisinnally  rose 
colored  or  smoky.  It  occurs  in  vein  or  dikelike  masses,  unmixed 
with  other  minerals,  or  as  a  constituent  of  pegmatite.  In  the  latter 
occurrence  it  is  produced  as  an  accessory  in  the  mining  of  feldspar. 
The  States  now  producing  massive  crystalline  (vein)  quartz  in  com- 
mercial quantity  are  Connecticut,  Illinois.  Mnryland,  New  York,  and 
Pennsylvania.  Sruall  quantities  were  formerly  marketed  from  Maine, 
but  these  quarries  are  so  far  from  the  principal  markets  that  the  quartz 
can  not  now  be  sold  at  a  profit. 

QUARTZITE. 

This  rock  may  be  described  as  a  sandstone  in  which  the  spaces 
between  the  ouartz  grains  have  been  completely  or  almost  completely 
£]led,  either  tnrough  a  further  deposition  of  quartz  between  the  grains 
or  throueh  a  recrystallization  of  the  quartz  of  the  original  grains. 
The  result  is  a  solid  mnss  of  quartz.  In  Clierokee  Ooimty,  N.  C,  a 
hard,  vitreou.s  quart ziie  (jf  Cauibrian  age  is  extensively  quarried  for 
use  as  a  iiux  in  copper  smelting. 
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FLINT. 

T}ip  iiamo  flint  is  proporly  applied  only  to  quartz  of  pxceedino^Iy 
compact  texture,  (Irill  surface,  and  perfectly  conchoidal,  splintery 
fracture.  It  coiuinouly  occurs  in  the  form  of  more  or  less  irregular 
nodules  in  limestones.  Chert  is  another  name  applied  to  flmt  occur- 
ring in  this  way.  Flint  or  chert  nodules  occur  abundantlj  at  several 
localities  in  the  United  States,  notably  in  the  Cretaceous  Umestones 
of  rentral  Texas,  a  locality  in  the  west  portion  of  tli(^  city  of  Austin 
bemg  the  most  accessible.  So  far  as  knowii  very  little  domestic  flint 
has  ever  been  commercially  utilized  except  as  road  material,  though 
its  qudity  appears  to  be  e«]Ual  to  that  of  the  imported  flint.  All  &b 
true  flint  consumed  in  this  country  comes  from  France,  Greenland, 
Norway,  and  £ng^and,  and  is  imported  cheaply  as  ballast.  Many  of 
the  smaller  and  nearly  spherical  nodules  are  used  in  tube  mills,  but 
much  of  the  material  is  nrcd  in  kilns  and  then  pround  for  use  in  the 
pottery  trade.  The  flints,  wliich  are  usually  gray  to  nearly  black 
in  their  natural  condition,  become  perfectly  \mte  on  burning  and 
fracture  somewhat,  so  that  grinding  is  facilitated. 

MSTHODS  OF  QRINDINQ. 

In  the  grinding  of  the  massive  forms  of  (|uartz  two  general  pro- 
cesses are  used,  which  may  be  called  the  ''wet  process"  and  the 

"dry  process." 

In  the  wet  process  the  fpmrtz  mar  be  crushed  just  as  it  comes 
from  the  quarry,  or  it  may  lirst  be  highly  heated  in  kilns  and  then 
fractured  by  turning  upon  it  a  stream  of  cold  water.  The  lirst  crush- 
ing is  effected  by  jaw  crushers  or  if  the  quartz  has  previously  been 
burned  it  may  be  crushed  in  chaser  mills.  In.  a  few  mills  the  chasers 
reyolye  in  wet  pans  and  are  periodically  stopped  to  allow  the  crushed 
quartz  to  be  shoveled  out.  After  crushing,  it  is  ground  in  "wet 
pans"  provided  \nth  a  pavement  of  flat-faced  quartz  or  quartzite 
blocks  over  whicli  move  several  large  blocks  ot  similar  material,  the 
crushed  quartz  being  pulverised  between  these  blocks  and  the  pave- 
ment. The  grinding  m  wet  pans  usually  occupies  about  twenty^^our 
hours,  the  load  ground  in  a  single  pan  vaiying  from  1,200  to  1,800 
pounds.  From  the  wet  pans  the  paste-like  mass  of  quartz  and  water 
IS  drawn  into  settling  troughs,  first  settlings  bein<j:  in  some  cases 
returned  to  the  pans  for  liner  grinding.  From  the  settling  troughs 
it  is  shoveled  out  upon  drying  floors  heated  by  steam  or  not  air  or 
else  is  dried  in  small  pans  Wmch  are  placed  tier  on  tier  on  heated 
racks  constructed  <^  steam  pipes,  l^inally  the  driefl  material  is 
bolted  to  various  df  irrres  (  f  fineness  and  packed  in  bags  for  shipment, 
or  it  may  be  shipped  in  bulk. 

In  the  dry  metnod  of  treatment  the  quartz  is  usually  crushed  first 
in  a  jaw  crusher  and  then  between  steel  roUers,  though  in  some  cases 
it  goes  from  the  jaw  crushers  to  a  gyrating  crusher  b^Bfore  passing  to 
the  rolls.  Quartz  to  be  used  for  mters  and  for  abrasive  purposes  is 
then  screened  to  various  degrees  of  fineness,  usnallT  throup:n  revolvii^ 
screens,  and  is  packed  in  bags  for  shipment.  In  the  manufacture  of 
the  finer  ^ades  for  use  in  pottery,  wood  idlers,  scouring  soaps,  etc., 
the  material  after  leaving  the  roll  crushers  is  ground  in  tubs  mills, 
either  of  the  continuous  or  of  the  intermittent  type.   It  is  then 
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graded  to  various  sizes  either  by  bolting  or  by  a  pnonmatic  process 
where  by  thr  quartz  powder  is  carried  hj  a  strong  air  nirrent  tiirough 
a  series  of  tubes  and  receptacles,  the  distance  to  which  the  quartz  is 
carried  being  dependent  on  its  fineness. 

USB8. 

(Quartz  of  the  kinds  dealt  ^nth  in  this  report  is  used  for  a  great 
vanety  of  purposes,  the  principal  uses  being  in  the  manufacture  of 
wood  filler,  pottery,  paints,  and  scouring  soaps.  In  potter}^  the  quartz 
sesres  to  dmunish  Horinkage  in  the  hoay  of  the  ware  and  is  used  also 
in  many  glazes.  (Quartz  for  these  purposes  should  be  nearly  free 
from  iron-Dearirifr  minerals.  In  general  the  analysis  sliould  show 
less  than  one-hail  of  1  i)er  cent  of  iron  oxide.  Finely  ground  quartz 
is  used  in  paints  in  yarious  proportions  up  to  one-third  of  the  total 
pi^ent  used.  Its  chemical  inertness  prevents  it  from  combixune 
with  other  constituents  of  the  paint  and  incareases  the  resistance  <3 
the  paint  to  the  weather.  Crj^stalline  quartz  is  superior  to  silica  sand 
for  this  purpose  because  the  ground  particles  are  nighly  angular  and 
tend  to  attach  themselves  more  firmly  to  the  painted  surfaces,  thus 
giving  the  paint  what  is  known  as  a  tooth"  and  after  some  wear 
affoimng  a  good  suiface  for  repainting.  This  an^arity  of  the  grains 
also  renaers  the  ground  crystalline  quartz  superior  to  silica  sand  in 
the  manufacture  of  wood  fillers.  In  scouring  sonps  and  polishers 
ground  crystalline  quartz  is  preferred  to  silica  sand,  not  only  because 
of  its  greater  angularity,  but  because  of  its  superior  whiteness. 

Massive  quartz,  crusned  and  eraded  to  various  degrees  of  fineness, 
is  extensively  used  in  the  manufacture  of  sandpaper,  sand  belts,  as  a 
scouring  agent  with  sand-blast  apparatus,  etc.  The  qualities  which 
render  it  particularly  serviceable  for  these  purposes  are  its  hardness 
(No.  7  in  the  Alolis  scale),  which  is  slightly  greater  than  that  of  8teel, 
and  its  conchoidal  fracture,  the  absence  of  definite  cleavage  planes 
causing  it  to  crush  to  fragments  with  sharp,  angular  %es  and 
comers.  For  such  abrasive  purposes  massiye  quartz  is  far  superior 
to  sand  or  crushed  sandstone,  since  the  grains  of  the  latter  are  likely 
to  be  more  or  less  rounded.  Blocks  of  massive  quartz  and  quartzite 
are  used  in  the  chemical  industry  as  a  filler  for  acid  towers  and  to 
some  extent  as  a  fiux  in  copper  smelting.  Much  ground  quartz  is 
used  In  filters,  and  some  of  the  most  finely  pulverized  grades  are  used 
in  tooth  powaeis  and  in  place  of  pumice  as  a  cleaner  by  dentists. 

Within  recent  years  ciystalline  quartz  and  also  sand,  has  been  used 
to  some  extent  in  the  manufacture  of  silicon  and  ferrosilicon  by  elec- 
trolytic processes,  much  of  the  output  being  produced  at  Niagara 
Falls.  The  metal  silicon,  which  is  a  crystalline  metallic  substance  of 
br^t  silver  luster,  has  a  specific  gravity  of  about  2.49  and  a  melting 
point  of  about  1,430^  C.  Various  grades  are  produced,  running  from 
90  to  98  per  cent  silicon,  the  purity  depending  for  the  most  part 
on  the  punt  V  of  the  crude  matenals  Tised.  It  can  readily  he  cast  into 
rods,  and  Im  cause  of  its  high  electrical  resistance,  which  is  about  live 
timed  tiiat  of  carbon,  it  is  used  in  the  manufacture  of  rheostats  and 
electrical  heaters.  Silicon  and  ferrosilicon  are  extensively  used  as  a 
hardener  in  steel  manufacture  and  in  the  manufacture  ot  alloys  for 
copper  and  bronzes.  Another  important  use  of  metallic  silicon 
promises  to  be  in  the  manufacture  oi  chemical  ware,  its  resistance  to 
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nearly  all  acids,  combined  wit  h  the  fact  that  it  cnn  he  cast  in  molds, 
makjiip  it  suitable'for  these  purposes.  Chemical  ware  made  of  fused 
quartz  has  been  on  the  market  for  some  time,  most  of  it  being  of 
European  make.  These  wares  are  usually  white  and  semitrans- 
|>arent.  They  soften  only  above  1,400**  C.  (2,552^  F.)  and  show  great 
resistance  to  sudden  changes  of  temperature,  the  coefficient  of  expan- 
sion being  extrpmelv  small.  The  })nnci})al  drawback  to  the  use  of 
these  wares,  especially  in  qmintitative  chemical  work,  is  that  the  some- 
what rough  cnaracter  oi  their  surfaces  makes  it  difficult  to  wash 
thoroughly  all  material  from  the  dishes. 

U>CALITISS  BY  8TATB8. 

CONNECTICUT, 

Three  important  quartz  quarries,  in  addition  to  a  number  of  sMaU 

workings,  were  operated  in  Connecticut  in  1907. 

New  London  rounfy.  Quartz  is  quarried  at  a  single  locality  at 
Long  Hill  in  the  town  of  North  Stonm^ton.  The  material  is  hauled 
bv  team  8  miles  to  Mystic  Bridge,  w  here  it  is  ground  hy^  the  w  et  process, 
llie  following  description  of  the  deposit  is  adopted  in  part  m>m  the 
report  by  Mwr  and  Gregory  on  the  Geology  of  Connecticut.*  The 
quartz  deposit  forms  a  conspicuous  ri(l<j;e  \\liose  soutliem  and  north- 
em  portions  are  known  res}H'rtivcly  as  Lont:  and  Lantern  hills.  The 
whole  crest  of  this  nMge.  with  a  width  of  1,000  to  1,500  feet  and  a 
length  of  fully  a  mile,  is  made  up  of  w  bite  crvstuilme  quartz,  frequently 
showing  a  banded  structure  trending  a  little  east  of  north.  The 
quartz  mass  is  more  or  less  porous  andwhere  exposed  in  the  quarry  is 
in  part  so  disinte«rrnted  that  it  cnn  l^e  excavated  with  pick  ana  shovel; 
though  in  otlicr  ])lares  blastinp  is  required.  The  quartz  at  the  mine 
is  free  from  iron  staiiw,  the  only  impurity  being  occasional  greenish 
micaceous  particles^  which  do  not,  nowever,  injure  its  commercial 
value.  The  analysis  shows  98  per  cent  of  silica.  The  most  satis- 
factory theorj^  of  the  oripiu  of  the  deposit  supposes  it  to  have  been 
formed  throurrh  tlie  jxrnaual  replacement  of  a  handed  granite  nearly 
free  from  iron-bcarint:  minerals.  This  is  believed  by  (iregory  to  have 
taken  place  through  the  agency  of  heated  silica-bearing  waters 
ascending  along  fracture  planes.  The  supplv  of  material  is  enor- 
mous, and  only  its  distance  from  the  railroadf  (8  miles)  prevents  it 
from  being  more  actively  developed. 

Nfw  Haven  Cmivfy.  -'Qunviy  is  quarried  in  the  western  part  of  this 
county  about  If  miles  south  of  Southford  station,  the  product  being 
shipped  bv  rail  to  mills  near  New  Milford,  Litchfield  County,  and  at 
Branchville,  Fairfield  County.  The  quarry  is  a  single  pit  about  200 
feet  long,  100  feet  in  maximum  width,  and  50  feet  in  maximum  depth. 
The  deposit  is  a  typical  granite-pegmatite  (see  page  13),  bearing  pot- 
ash feldspar,  nuisrovite.  bluflc  tourmaline,  beryl,  etc..  in  addition  to 
the  quartz  wliieh  is  its  principal  coiLstituput.  The  feldspar  at  this 
quarry  is  of  excellent  quality.  The  quurLz  is  very  pure  and  varies 
m>m  white  to  pale  rose  color.  Some  of  the  masses  of  pure  quartz  are 
30  feet  across.  The  present  exi)oeures  show  no  evidence  of  the 
dying  out  of  the  pegmatite  mass  in  any  direction  and  give  no  indi- 
cation whether  it  is  flat  lyin<:  or  steeply  inclined.    The  material  is 

•BaD.  No.  6,  Stoto  0«d.  MidNftt.  HIM.  Suirqr,  CunncoUaul^  vm,  pp^  IW-UB. 
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excavated  by  st^am  drilliTin;  and  blasting,  and  the  lump  quartz  hauled 
by  team  If  miles  to  the  railroad  at  Soutnford. 

LUcMdd  County. — One  of  the  large  quartz  quarries  of  the  State  is 
located  about  2  iniles  east  of  Roxbury  station,  in  the  town  of  Rox- 
boiy,  the  material  being  ground  at  a  mill  at  Roxbuiy  station.  The 
^artsB  quarry  is  about  250  feet  long,  75  to  100  feet  wide,  and  50  feet 
m  maximum  depth,  ifs  ^rofitr-t  dimension  trendinf::  nlxnit  N.  20°  W. 
The  quartz  is  t^'pical  vem  quartz,  massive  and  nearly  pure  wliito,  and 
the  only  iuij>urities  are  small  lenses  of  talc  and  sericite.  The  expos- 
ures do  not  indicate  the  trend  of  extent  of  the  deposit.  At  the  mill 
the  material  (which  is  to  be  finely  ground)  is  first  Dumed  in  kilns  to 
finictuie  it  and  to  facilitate  grinding.  It  is  then  crushed  in  jaw 
cni'^liers,  chasers,  and  cnishint:  rolls,  and  groini<l  in  continuous-rood 
tube  mills.  After  this  it  is  ;,m  adcd  to  various  degrees  of  fineness  b^'  air 
separators,  wlkich  also  remove  most  of  the  mica<:eous  impurities. 
Some  of  the  quartz  is  not  finely  ground  but  is  crushed  without  previ- 
ous burning  and  is  graded  to  various  degrees  of  finffliewB  for  use  in 
filter  beds  and  for  sandpaper,  sand  belts,  etc. 

Small  quantities  of  quartz  arc  quarried  about  3  milo?^  north  of  Litch- 
field, the  material  being  haiiloff  3^  miles  to  T.iicli field  >tation  and 
shipped  to  mills  near  New  Miiiord  and  at  Bnmeiiviiie.  The  quartz 
here  occurs  in  lens-shaped  veins  in  the  mica  schists  which  occupy 
most  of  this  region.  The  schists  in  eeneral  trend  about  N.  20**  to 
30^  and  dip  to  the  northwest  at  about  45°.  Most  of  the  quartz 
veins  have  a  similar  trend  and  dip.  None  of  the  veins  seen  by  the 
writor  wore  over  30  feet  in  maximum  width,  and  all  appear  to  die  out 
rapidly  along  their  trend.  Unless  larger  veins  are  discovered  this 
district  does  not  promise  much  for  future  dcTelopment. 

NBW  TOBX.^ 

In  New  York  State  quartz  is  quarried  in  the  vicinity  of  Bedford  in 
Westchester  Countj.  It  is  white  and  rose  color  and  occurs  as  a  con- 
stituent of  pegmatite,  being  quarried  as  an  accessory  in  the  nuning  of 
ff  I'lspar.  The  quartz  from  this  district  is  hauled  about  8  miles  to 
Bedford  station  and  shipped  to  mills  at  BranchTille  and  near  New 
Miifoid  in  Connecticut. 

ICABTLAKB. 

Howard  County. — A  small  quantity  of  quartz  is  quarried  near  Mar- 
riottsville,  in  Howard  County,  an«l  is  shipped  in  the  crude  state. 

BoMmore  Comihj, — small  quantity  or  white  quartz  Ls  qiiairied  1} 
miles  east  of  Woodstock.  It  occurs  in  pegmatite  and  is  ootained  as 
an  accessory  in  the  quarryinpj  of  feldspar.  It  is  shipped  in  the  cnide 
state.  Tiie  quartz  mill  of  the  Glen  Morris  Supply  Company,  located 
at  Gien  Morris,  was  destroyed  by  fire  during  the  year  and  has  not  yet 
been  rebuilt.  This  mill  was  supplied  with  white  vein  quartz  from  a 
large  number  of  small  workings  operated  by  farmers  in  this  Tieinity. 
No  fine  grinding  was  attenapted  at  this  mill,  only  crushed  material  for 
use  as  filtens  and  for  abrasive  purposes,  etc.,  boin<r  produced. 

CarroU  County. — An  important  quartz  quarry  is  located  about  IJ 
miles  southeast  of  the  small  village  of  Louisville.    Here  there  are  two 

o  For  ft  fuller  dt'^i  rii>(iiin  of  tlif  rjiiartz  and  feldspar  deposits  of  BouthrHstfTii  Xew  York,  see  Quarts 
•odfeklspftr:  Mltuu-al  lietH>urut>!i  U.  a.  for  1906,  and  also  Bull.  U.  S.QeoL  tiurvey  No-  315, 1007,  pp.  294-^. 
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quarry  opemn^s  on  a  souiliward  sloping  hillside.  The  lower  one  now 
being  worked  is  about  100  feet  long  from  northeast  to  southwest,  30 
to  40  feet  wide,  and  about  20  feet  in  Tnarinwim  depth.  The  upper  pit, 
not  now  worked,  is  slightly  laiger.  The  quartz  is  massiye  vein  quartz 
almost  entirely  free  from  impurities.  Tlie  depo-^it  seems  to  trend 
about  30**  E.  and  extends  for  over  one-half  miie  aiuiiL:  t  he  upper  slopes 
of  this  hill.  The  adjacent  rock  is  much  decayed  near  the  surface^  but 
aoKma  to  be  a  mica  schist.  The  quartz  is  excavated  by  hand  dnlling 
and  blasting.  From  the  quarry  it  is  hauled  by  team  more  than  5 
miles  to  Finksburg  Station,  where  the  grinding  mill  is  located.  The 
quartz  is  first  cnisned  in  a  jaw  crusher  and  then  between  crushing!:  rolls 
and  in  a  centrifugal  cnishcr.  It  is  then  ground  in  eontinuous  feed  tube 
mills  and  graded  to  various  finenesses  by  air  separators  similar  to  those 
used  in  one  of  the  Connecticut  plants. 
Harford  CmiUy. — quartz  quany  is  located  in  the  northeastern 

gart  of  this  county  about  1  \  miles  west  of  Conowingo,  Cecil  County. 
.  ever?d  larjcre  pits  hnvo  been  worked  in  this  vicinity,  tlie  one  now  oper- 
ated being  about  15UJlcct  long  bv  100  feet  wide  bv  50  feet  m  maximum 
depth.  Another  pit  now  aband.oned  is  300  feet  long  b^  200  feet  wide 
by  about  50  feet  in  dej^th.  The  material  is  massive  wmte  vein  quarts 
very  free  from  impunties.  The  relations  of  the  quartz  to  the  sur- 
rounding rocks  is  not  well  shown  at  most  of  these  quarries,  but  at  one 
the  quartz  forms  a  dikelike  mass  in  serpentine;  the  quantity  still 
available  is  unc^uestionably  very  larjre.  The  material  is  excavated 
by  hand  drillin*^  and  blasting  anci  must  be  hauled  by  wagons  1^  miles 
to  the  mill  across  the  Susquehanna  River  at  Conowingo,  where  it  is 
eroimd  in  wet  pans  and  shipped  to  West  Vii^inia  potteries.  The 
burning  of  the  bridge  across  the  river  at  this  point  has  curtailed  the 
output  of  these  quarries  somewhat  during^  1907. 

Anoilier  quartz  quarry  is  located  about  1  \  miles  southeast  of  Flint- 
ville. The  quarry  pit  is  about  200  feet  long,  from  50  to  100  feet  in 
width,  and  35  feet  in  maximum  depth.  The  quartz  is  massive  and  has 
a  slightlv  blue-gray  tint.  It  is  excavated  by  hand  drilling  and  blast- 
ing and  hauled  l)y  teams  to  the  mill  at  Flintville,  where  it  is  ground  in 
wetpans  and  marketed  for  pottery  purposes. 

The  mill  of  the  Diamona  Flint  Company  (which  is  loiat*  I  in  Meet 
Creek  about  7  miles  northeast  of  Bel  Air)  was  destroyed  by  in  e  duiing 
the  3rear.  This  company's  quarry,  which  was  located  close  to  the  mill, 
consists  of  a  narrow  pit  about  300  feet  long,  from  40  to  75  feet  wide, 
and  about  35  feet  m  maximum  depth.  The  quartz  is  opaque,  white, 
and  massive,  and  nearly  free  from  impurities.  A  ])ortion  w^a,s  crushed 
for  abrasive  purposes,  but  most  of  the  material  was  ground  in  wet 
pans  for  use  in  the  pottery  trade. 

WISCONSIN. 

Quartz  has  been  mined  since  1893  at  Rib  Hill  about  2  miles  south- 
west of  Wausau  in  Marathon  Coimty.    The  rock  here  is  a  quartzite  of 

S re-Cambrian  age.  It  is  mostly  white,  though  occa^onally  pale  pink 
ue  to  a  slight  iron  sf  ain.  Tt  is  hnni  and  bnttle  and  breaks  ^\^th  the 
conchoidal  fracture  usually  found  only  in  vein  quartz.  Its  texture 
varies  from  medium  to  very  coarse,  the  latter  varieties  being  the 
principal  ones  mined.  Two  firms  have  operated  this  deposit  but  the 
mill  of  one  of  these  concerns  was  consumed  by  fire  durmg  the  year. 
The  quartz  is  hauled  by  teams  from  the  mines  at  Kib  Hill  2  mites  to 
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Wausau.  The  ground  product  is  used  for  sandpaper  and  various 
other  abrasive  purposes  and  for  filters,  bird  grit,  wood  filler,  facings 
for  artificial  stone,  etc.  An  analysis  of  the  quartzite  rock  from  one  of 
these  quarries  showed  99.07  per  cent  silica,  0.52  per  cent  alumina,  and 

0.17  per  rent  iron,  and  this  may  be  considoren  ns  representative  of 
most  of  the  material  mined.  TTie  iron  per€eiita<j:e  in  this  sample  is 
considerably  lower  than  that  in  a  nimiber  of  sands  used  for  pottery 
purposes,  and  is  only  slightly  higher  than  that  in  some  eryBtaUme 
cpiartz  used  for  pottery. 

OTHER  STATES. 

Pennsylvania. — In  Pennsylvania  quartz  used  in  the  manufacture  of 
sandpaper  is  mined  near  Glenmoore  in  Chester  County  and  is  shipped 
crude  to  Philadelphia.  Another  quartz  mine  uid  mill  is^  located 
near  Bendersville  in  Adams  County,  the  product  being  used  principally 

for  pottery  and  abrasive  purposes. 

Massachusetts. — A  small  quantity  of  crystalline  quartz  is  onarried 
near  Cheshire  in  Berkshire  Couiity,  Mass.,  and  near  Blanaford  in 
Hampden  County. 

iVm&  Carolina. — In  North  Carolina  quartz  is  extenaiyely  quarried 
near  Ranger  in  Cherokee  County  and  is  shipped  to  Tennessee  for  use 
as  a  flux  in  copper  smelting. 

South  CaroUna. — A  few  hundred  tons  are  rained  ifi  Fairfield  Ooimty, 
S.  C,  ground  within  the  State,  and  sold  to  jobbers  in  New  York  ana 
Chicago. 

CaMfomia. — A  small  quantity  is  mined  near  Heroult  in  Shasta 
County,  Cal.,  and  is  used  in  the  manufacture  of  ferrosilicon. 

lUinxfift  —in  Illinois  silica  is  quarried  at  a  number  of  localities  in 
Union  and  Alexander  counties  and  f^round  at  nulls  situated  near  the 
mines.  The  origin  and  extent  of  the  Illinois  deposits  are  imperfectly 
known,  but  they  seem  to  represent  the  residue  remaining  rrom  the 
decomposition  of  a  siliceous  limestone,  and  appear  to  be  somewhat 
similar  in  their  character  and  mode  of  formation  to  the  tripoii  deposits 
80  exteu'^ively  worked  in  Missouri. 

Mismuri. — The  Miss(niri  deposits  are  described  and  their  produc- 
tion entered  under  Uie  iieading  of  tripoU,  since  the  material  is  marketed 
under  that  name. 

None  of  the  quarries  mentioned  in  this  section  hare  been  yisited  by 
the  writer. 

PRODUCTION. 

In  the  following  table  the  production  of  quartz  is  entered  under  the 
head  of  "Crude"  or  "Grouna"  according  to  the  state  in  which  it  was 
first  placed  upon  tlie  market.  Nearly  we  whole  production  is  OYen- 
tuaily  grouna  or  finely  crushed. 


Produdwn<^quvUinthB  United  Statet  in  1907,  by  Statett  in  thartUtm, 


State. 

Crude. 

1 1  round. 

Total. 

Quantity. 

V'aluo. 

QuaoUty. 

Value. 

Quantity. 

Value. 

Total  

168 

4,502 

1,985 
1,847 

10,387 
4,392 
2,580 

t98,140 

27,702 
2fi,970 

io,:>.vi 
5,a4o 

7,062 

28,817 

4|W 

17f39 

w,m 

S«977 

lfi7,0M 
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Producikni  of  quartz  in  the  Z'nited  StnUg,  rj()S'1907,  in  short  tons. 


Ymt. 

ChimIb* 

Ofoond. 

TotsL 

Qnutltjr. 

ValM. 

Qnaatlty. 

ValoB. 

ValiM. 

19W  

1904  

1906  

20,295 
40,046 
41,490 
39,566 
41,314  i 
«>«18 

$35,046 

;«.7:ii'. 

33,409 
37,632 

16,070 
16,187 
10,780 
11,500 
26,383 

i7,a» 

1109.  le^} 

lis. -211 
7l,7UO 
70,700 
206,380 
ia,03 

53,233 
52.270 
51,14.'> 
66,697 
S,«V7 

3144,209 
156,047 
100,500 
104,100 
243,012 

• 

The  notable  decrease  in  the  production  of  crude  quartz  is  due  in  part 

to  an  actual  decreaso  in  tho  quantity  quarried  and  in  part  to  the  fact 
that  certain  (|uartz  pr()j)orties  have  been  nurchasod  or  leased  by  quartz 
millers,  so  that  material  fonnerly  ))lace(l  on  the  market  in  the  crude 
Btate  is  now  marketed  as  grouna  <^uartz.  In  spite  of  this  accession 
from  the  list  of  quartz  formerly  marketed  in  the  crude  state,  and  in 
sjiite  also  of  the  fact  that  a  number  of  new  names  were  addea  during 
1907  to  the  Survey's  list  of  quartz  millers,  the  figures  record  a  de- 
crease in  the  production  of  the  L'ronnd  material.  This  is  due  in  part 
to  the  fact  that  three  important  quartz  mills  were  destroyed  hv  fire 
during  the  jear,  but  also  to  a  decrease  in  the  production  of  nearly  all 
the  pwer  companies,  caused  in  large  measure  by  the  financial  strin- 
gency. The  market  conditions  were  generally  reported  as  good  until 
September  or  October,  and  as  very  unfaYorable  during  the  remainder 
of  the  year. 

The  total  production  of  quartz  in  1907,  including  quartz  used  for 
abrasive  purposes,  amounted  to  33,102  short  tons,  valued  at  $223,801. 

ImpoHs, — -The  imports  of  flint  and  flintstones  into  the  United  States 
during  1007  were  vmI  k  I  at  $288,371  (unground),  as  against  $272,607 
in  1906  and  $146,463  in  1905. 

PRICB8. 

Pure  crystalUne  quartz  for  use  in  the  laauuia^ture  of  pottery,  abra- 
sive soaps,  paints,  wood  fillers,  etc.,  brings  usually  about  $2  to  $3.50 
jper  long  ton,  crude,  free  on  board  at  the  quarries,  and  the  ground  mate- 
ri«J  brings  from  $6.50  to  $10  per  short  ton  free  on  board  at  the  mills, 
the  price  varying  with  the  fineness  f>f  ^jrindinp:.  distance  from  markets, 
etc.  The  purer  varieties  of  quart/.it  e  used  for  similar  purposes  and  for 
sandpapers  sell,  as  a  rule,  at  somewhat  lower  prices,  the  crude  bringing 
about  $1.50  to  $2  per  long  ton  free  on  board  at  the  mines  and  the 
ffround  from  $6  to  $s  per  short  ton  free  on  board  at  the  mills.  The  , 
finest  ^'rades  of  crystallme  quartz  ground  to  an  impalpable  powder  and 
used  f  or  tooth  powders,  etc.,  mayl>ring  as  high  as  $20  per  ton  free  on 
board  at  the  mills. 

FEIjDSFAR. 

CHEMICAL  AND  PHYSICAL  CHARACTERS. 

The  feldspars  are  compounds  of  alumina  and  silica  with  one  or  more 
of  the  bases  potash,  soda,  and  lime — rarely  barium  is  present.  They 
fall  into  two  principal  groups — the  potash-^da  feldspars  and  the  lime- 
soda  feldspars — both  of  which  may  be  present  in  the  same  deposit  or 
even  inteigrown  in  the  same  ciystiEd. 
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fOTASH-SODA  FELDSPARS. 

The  principal  rej^resentatives  of  the  potash-soda  feldspar  group  are 
OTthocIsse  and  micioclme,  both  of  which  have  the  composition 
KAlSi.O,  or  K,0,Al,Oj.6SiO,.  These  two  varieties  have  also  tne  same 
eijital  form  and  are  similar  in  most  of  their  nhysical  properties.  For 
commercial  purposes  they  may  be  regarded  as  identicftl,  since  they 
can  not  he  aistmpiiished  from  each  other  with  the  unaided  eye  and 
are  often  associated  in  the  same  crystal.  The  theoretical  percentage 
comi>oflition  of  pure  orthodase  or  microcMne  Is  as  follows — silica 
(SiO,),  64.7  per  cent;  alumina  (AljOJ,  18.4  percent,  and  potash  (K^O) 
16.9  per  cent.  Soda  may  fjartiaUy  or  completely  replace  potash  in 
these  feldspars.  If  it  dominates  over  potash  tne  feldspar  is  called 
anorthoclase. 

The  feldspars  of  the  potash-soda  group  mined  in  the  United  States 
are  mostly  pale  flesh  colored  to  nearly  white,  though  the  rock  from 
Bedford,  N.  Y.,  is  reddish  and  that  from  near  Batchellen  ille.  X.  Y.,  a 
pearl  gray.  The  potash  spars  from  Norway  and  from  Bedford, 
Ontario,  are  reddisn  in  color.  The  cansp  of  the  reddish  rolor  is  not 
definitely  known,  but  it  seems  in  some  cases  to  be  ilue  to  the  presence 
of  small  quantities  of  finely  divided  iron  oxide.  In  many  cases,  how- 
ever, the  percentage  of  iron  oxide  Is  smaller  in  the  pink  feldspars  than 
in  those  or  lighter  color.  All  the  pink  spars  bum  perfectly  white,  and 
the  iron  percent  nr^o  is  too  small  to  oe  in  the  least  detrimental  in  pottery 
manufacture.  The  lin nines'^  of  fresh  feldspar  is  such  that  only  witn 
difficulty  can  it  be  scratched  with  a  knife  blade. 

As  found  in  the  quarries,  the  potash-soda  feldspars  seldom  show 
true  crystal  faces^  but  when  undecom  posed  break  readily  into  angular 
pieces,  bounded  m  part  by  smooth  cleava^^a  faces.  There  are  three 
directions  of  cleavage,  intersectii^  at  definite  angles,  which  are  iden- 
tical for  orthoclase  and  mi?  incline  and  change  only  shghtly  with  an 
increase  in  the  soda  coiitt nt.  Only  two  of  the  cleavages  are  well 
liehned,  and  these  always  intersect  approxiiuately  at  right  angles. 
Both  of  these  principal  cleavage  surfaces  show  a  high  luster,  cumpar- 
able  to  that  exhibited  by  a  plat^  of  glass,  though  one  cleavage  face  is 
a  trifle  less  brilliant  than  the  other.  The  hardness  and  the  two  lus- 
trous cleav>T_'o  r»];iTios  intersecting  at  an  angle  of  90^  are  nsnally  suffi- 
cient to  identity  the  mineral  as  belonging  to  the  group  of  potash-soda 
feldspars. 

Recent  experiments^  have  shown  that  the  potash-rich  feldspars  do 
not  possess  a  definite  melting  point — as  do  the  metals,  forexaiiii)le — 
but  pass  frrachially  from  the  solid  state  to  that  of  a  very  stiff  fluid. 
In  most  of  the  <lotf'rminations  that  have  been  made  complete  fusion 
has  taken  place  in  tlie  dry  stat(^  at  temperatures  below  Scgar  cone 
No.  9,  which  fuses  at  1,310°  C.  or  2,390^  F. 

The  great  hvXk  of  the  feldspar  quarried  in  the  eastern  United  States 
and  in  Canada  is  orthoclase  or  microcline  or  an  inteigrowth  of  these 
two.  In  most  ciuarries  it  is  associated  with  minor  quantities  of  the 
soda  feldspar,  alnite  (see  below)  occurring  either  as  separate  crystals 
or  delicately  intei-gi-own  with  the  potash  feldspar.  Tne  presence  of 
the  soda  spar  renders  the  ground  product  sUghtly  more  fusible. 

«nay.A.  I^aiid  Allen,  E.  T.,Tb»immtMpUmmi^timwAjiam^^  Adl  Jeor, 
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LDCB-fiODyk  FELDSPABfi  OR  PLAQ10GLASE8. 

The  lime-soda  grou^  of  feldspars,  or  plagioclases,  as  they  are  called, 
form  ft  continuous  senes  randng  from  the  pure  soda  feldspar,  albite, 
at  one  end  to  the  pure  lime  feldspar,  anorthlte,  at  ihv  other  end.  The 
chemical  composition  of  albite  is  represented  by  the  formula  NaAlSijO, 
(desiiTTifitPf  ]  An)  orXajO.Al,0,.6SiO„beinp"  similar  to  f  trthoclase,  except 
that  so(ia  IS  present  iji  place  of  potash.  Tlie  composiiion  of  anorthite 
is  represented  by  the  funiiula  CaAl^i,0,  (designated  An)  or 
GaO.Al,0,.2Si02.  The  intermediate  members  of  thia  feldspar  series 
are  mixtures  in  varying  proportions  of  the  two  molecules  designated 
above  Ab  and  An  and  nave  been  divided  arbitrarily,  as  shown  in  the 
following  table: 

Limc-mda  tenet  of /eldspart. 


Albite  Abj  An,,  to  A1),j  An, 

Oligoclase  Ab,  An,  to  Ab,  An, 

Anaeame  Ab,  An,  to  Ab,  An, 


I^abradcmto  Ab,  An,  to  Ab,  An, 

Bytowuite  Ab|  Au,  to  Ab,  Adq 

Anorthite  Ab,  An,  to  Ab^  An^ 


The  following  table  shows  the  j)erceutages  of  the  various  oxides  cor- 
responding to  each  feldspar  variety : 

Pereentoffe  weighU  ufikt  oxide»  in  the/eldtpan  tn  the  Ume-eoda  tmet. 


Albite,  AI11AD4). ... 

AbtAot.... 

Ab|Ani.... 

AbiAni.... 

AbiAna — 

AbiAoi. . . . 
Aaorthlta^  ANAni 


SIO,. 

«a7 

IAS 

32.1 

«L0 

M.d 

6B.« 

aas 

flaa 

«.« 

844 

4t.2 

ai.7 

U.8 

10.0 


The  field  anil  microscopic  .studies  made  by  the  \^Titer  and  the  few 
available  analyses  indicate  that  most  of  the  pla^ioclase  present  in 
feldspar  deposits  worked  for  pottery  purposes  is  (>r  the  soda  variety, 
albite,  though  some  of  the  calcium>Deaiin^  varieties  are  probably  also 
present  in  a  few  localities.  Albite  is  usuall}'  pure  white.  In  its  com- 
monest form  it  shows,  as  do  the  feldspars  ot  tlie  potash-soda  group, 
two  principal  cleavage  faces  with  brilliant  lusters,  but  they  intersect 
not  at  90  2  &s  in  orthoclase  and  microcline,  but  at  about  86**.  Tlds 
difference  m  angle  is  not  readily  recognizable  without  careful  meas- 
urements, and  in  the  field  the  albite  and  others  of  the  lime-soda  group 
aro  most  readily  distinguLshefl  from  the  potasli-soda  feldspars  by  the 
i)n  >t  n(  p  in  them  of  faint,  perfectly  straight  striatious  on  the  most 
orilliant  t>f  the  cleavage  faces.  These  are  the  result  of  repeated  twin- 
nine  of  the  crystal,  and  are  best  seen  bj  holding  the  crystal  in  the 
sunlight  so  as  to  catch  tin  ; .  floction  from  the  principal  cleavage  face. 
By  turning  the  cr\'stnl  sliLrlitly  one  way  or  another  the  striations,  if 
present,  are  readily  recoi^aiizofl. 

Pure  soda  spar  or  albite  (Na3O.AlgOj.6SiO,),  like  orthoclase  and 
microcline,  has  no  ibced  melting  point,  but  passes  gradually  from  the 
solid  to  the  liquid  state.  It  seems  to  be  completely  fuse^,  however, 
at  a  teniperature  near  1,300°  C.  (2,372°  F.),  or  about  the  meltine 
point  of  Se<xar  rone  No.  9.  Cert n in  feldspar  grinders  mix  soda  feld- 
spar with  potash  feldspar  before  grinding.   The  resulting  product  has 
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a  somewhat  lower  melting  point — that  is,  forms  a  softet"  spar  than 
the  pure  potash  feldspar.  With  increase  in  the  percentage  of  calcium 
the  melting  point  rises,  pure  anorthite  (CaO.Al,U|.2SiO,)  melting  only 
at  1,532°  C,  (2,790^  F.).« 

IIODB  OP  OCCURRBNCB. 

The  feldspars  are  among  the  most  widclv  distributed  minerals  and 
occur  as  constituents  of  nearly  all  rocks.  In  these  occurrences,  how- 
ever, the  feldspar  is  usually  in  too  small  grains  and  too  intimately 
associated  with  other  minerals  to  be  or  commercial  importance. 
CSommercial  feldspar  usually  occurs  as  a  constituent  of  pegmatites. 
These  are  rocks  or  extreme  coarseness  and  irregularitv'  of  texture.  In 
mineral  composition  they  ma}"  vary  greatly,  but  tliose  of  present  com- 
mercial importauce  belong  cliiefly  to  two  types — (1)  the  granite  peg- 
matites, wruch  are  essentially  giant  granites,  their  minerids  being  the  • 
same  as  those  most  abmidant  in  orainary  granites,  namely,  quartz, 
potash-feldspar,  muscovite,  biotite,  tourmaline,  etc.:  and  (2)  the 
so(!m  pegmatites,  which  contain  no  quartz,  no  tourmaline,  and  little 
or  no  mica,  but  consist  mainly  of  the  soda  feldspar,  alhite,  with  small 
quantities  of  hornblende.  By  far  the  larger  number  of  the  feldspar 
quarries  of  the  United  States  are  in  deposits  of  granite  pegmatite; 
only  a  few  in  southeastern  Pennsylvania  and  adjacent  partis  of  Mary- 
land belong  to  the  soda  pi^gmatite  type. 

Pep^matites  occur  in  or  near  most  areas  of  crystalline  rocks,  usually 
as  dikelike  masses,  following  whatever  ]>lanes  of  foliation  or  easy 
fracture  may  be  present  in  the  surrounding  rocks,  though  in  some 
cases  cutting  acroas  these  and  often  forming  irregular  bodies  of  con- 
siderable size.  Different  pegmatite  masses  even  m  the  same  region 
often  differ  considerably  m  coarseness,  and  eyen  a  single  mass  may 
vary  greatly  in  coarseness  from  point  to  point.  In  general  only  a 
small  i>arfc  of  the  pegmatitic  material  of  a  region  is  sulPicicntly  coarse 
grained  or  sutiiciently  free  from  iron-bearing  minerals  to  be  of  com- 
mercial value.  The  geologic  evidence  generally  supports  the  view 
that  the  pegmatite  is  really  but  one  type  of  igneous  intrusion,  the 
molten  rock  magma  being  characterized  by  the  presence  of  large 
quantities  of  gases  or  water  vapor,  which  facilitated  the  formation  of 
large  crystals.  The  relative  proportions  and  the  quality  of  the  differ- 
ent pegmatite  constituents  vary  in  different  deposits,  some  being 
valuable  chiefly  for  their  mica,  others  for  their  ouartz,  and  others  for 
their  feldspar.  In  some,  two  or  all  three  of  tnese  minerals  can  be 
exploited.  In  a  few  cases  the  pegmatite  is  exploited  principally  for 
its  geiTi  minerals  and  its  compounds  of  the  rare  metals. 

The  icldspar  may  occur  as  large  crystals,  occasionally  15  to  20  feet 
across,  unmixed  with  other  constituents,  or  they  mav  be  intergrown 
with  quartz  or  with  other  minerals.  The  inteigrowth  wiUi  quartz  is 
in  some  casos  irregular,  but  in  other  cases  it  consists  of  crystals  of 
quartz  and  feldspar,  from  several  inches  to  several  feet  across,  which 
penetrate  one  another  in  such  a  manner  that  on  certain  cleavage  faces 
of  the  feldspar  the  (pmrtz  forms  peculiar  patterns  somewhat  resem- 
bUng  the  cuneiform  inscriptions  on  ancient  monuments.  To  such 
intererowths  the  name  "graphic"  eranite  has  bem  given,  from  the 
Greek  verb  ffraphem,  to  write.   Analyses  of  many  specimens  of 
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graphic  granite  have  shorn  that  it  is  cliai«cterized  by  a  very  nearly 
constant  proportion  between  the  quartz  and  the  feldspar,  the  feldspar 
forming  from  70  to  80  per  cent  of  tlie  rock  and  the  qiinrtz  from  20  to 
3U  per  cent.  Two  specimens  of  a  graphic  intererowth  of  potash  feld- 
spar and  quartz  analyzed  in  the  laboratory  of  tne  United  otates  Geo- 
lo^cal  Survey  showed,  respectively,  72.9  and  73.7  per  cent  of  feldspar, 
with  27.1  and  26.3  per  cent  of  quartz,  although  one  specimen  was 
approximately  four  times  as  coarse  as  the  other.  A  ^phir  inter- 
growth  of  potash  feldspar  anf!  qiuirtz  from  Elfkarleo,  in  Sweden, 
which  was  so  fine  grained  that  the  graphic  structure  could  be  seen  only 
under  the  microscope,  showed  upon  analysis  about  79.2  per  cent  of 
feldspar  and  20.8  per  cent  of  quartz. 

The  finer-gTainea  typea  of  graphic  granite  are  utilized  commercially 
in  some  districts,  as,  for  ezampte,  in  southeastom  Pennsylvania;  but 
among  many  feldspar  miners  the  opinion  prevails  flint  the  fmer- 
•  grained  varieties  contain  so  much  quartz  as  to  render  tiiem  commer- 
cially vuiueless.  This  opinion  probably  has  its  origin  in  their  some- 
what deceptive  appearance,  the  fineness  of  grain  causing  them  to 
appear  richer  in  auartz  than  is  actuaUy  the  casis.  Fh>m  the  evidence 
furnished  by  analyses  it  would  seem  clear  that  from  the  commercial 
standpoint  at  len'^t  the  proportion  between  quartz  and  feldspar  in 
graphic  granites  ol  ill  textures  may  be  regaraed  as  nearly  constant, 
so  that  the  finer-gramed  types  are  as  valuable  commercially  as  the 
coarse.  Qraphic  textures  are  not  observed  in  any  of  the  soda  pegma- 
tites. 

MBTHOD8  OP  MININO. 

The  methods  of  feldspar  mining  are  very  simple.  The  excavations 
are  nearly  always  open  pits,  u^iuUly  of  rather  irregidar  form,  the 
valueless  portions  of  the  pegmatite  being  avoided  wherever  possible 

in  the  mining  work.  In  a  few  Pennsrlvania  quarries  where  tlie  pe":- 
matitf^  masses  are  rather  flat-lying  and  are  overlain  by  a  roof  of  worta- 
less  roek  short  tunnels  have  been  driven  from  the  open  pits. 

In  Maine,  Connecticut,  and  New  York  the  pegmatite  is  usually 
firm  and  undecomposed,  even  in  the  surface  outcrops,  and  it  is  neoes- 
saiy  to  sink  diill  holes  and  to  blast  out  most  of  the  material.  In 
Pennsylvania  and  ^faryland.  liowever,  the  pegmatite  is  in  most  cases 
much  decayed  at  the  surface  and  the  materials  ran  frequentlv  be 
excavated  with  the  aid  only  of  picks,  shovels,  and  crowbars.  In  a 
few  of  these  quarries  kaolin  produced  by  the  decay  of  the  feldspar  has 
been  found  in  the  past  in  sufficient  quantitiefi  to  be  of  commercial 
importance,  though  none  is  now  produced.  This  difference  in  the 
character  of  the  pegmatite  deposits  in  tlie  two  regions  is  due  to  the 
fact  that  the  Pennsylvania-Marylaml  reg:ion  is  imgrlaciated,  while  in 
the  more  northerly  region  glacial  ice  planed  off  most  of  the  products  of 
rock  decay. 

In  the  smaller  quairies  where  the  rock  is  firm  the  drilling  is  usually 
done  by  hand,  but  in  most  of  the  larger  quarries  steam  drills  are 

used.  The  larj^e  masses  are  tlien  broken  with  sledtjes  into  pieces 
about  6  inches  in  diameter,  the  mure  micaceous  and  ([uartzose  parts 
and  the  portions  canying  iron-bearing  minerak  being  at  the  same 
time  sorted  out  and  discarded.  In  most  of  the  Pennsylvania  and 
Maiyland  quarries  where  the  weathered  materials  near  the  surface 
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can  be  excavated  wnth  the  aid  only  of  tlin  pirk  and  shovel,  screening 
and  sometimes  washing  is  oft^n  necessary  to  separate  the  dirt  from, 
the  spar.  In  some  of  the  larj^er  and  deeper  quarries  derricks  and 
drags  are  used  in  hoisting  the  spar  to  the  surface,  the  material  being 
then  loaded  into  wagons  and  hauled  either  to  the  railroad  for  ship- 
ment or  to  the  mills  for  grinding.  In  some  quarries  the  wagons* 
descend  into  the  pit  along  an  inclined  roadway. 

COMMERCIAL  AVAILABILITY  OF  DEPOSITS. 

The  question  whether  it  will  pay  to  work  a  etven  feldspar  deposit 
depends  upon  a  number  of  different  factors,  chief  among  whicn  are 

(I  j  distance  from  the  principal  markets,  (2)  distance  from  the 
railrojid,  (3)  quality  and  quantity  of  the  imiterial,  (4)  market  con- 
ditions, and  (5)  ease  of  workmg.  Favorable  conditions  with  respect 
to  some  of  these  factors  morv  counterbalance  unfavorable  conditions 
with  respect  to  others.  The  deposits  of  Ck>nnecticut,  New  York, 
Pennsylvaniai  and  Maryland  are  worked  ut  a  considerable  advan- 
ta^e  when  compared  with  those  of  Maine,  being  much  nearer  the 
principal  markets.  Because  of  this  advantage,  haids  bv  team  of  6 
or  8  miles  from  the  niines  to  the  railroad  are  permissible  in  certain 
of  the  more  southerly  districts,  wliile  under  present  conditions  in 
Maine  a  dej^osit  to  he  worked  profitably  must  usually  be  within  3 
miles  of  a  railroad  or  of  navigable  water. 

The  requirements  of  the  potter's  trade  demand  that  in  general  the 
percentage  of  free  quartz  associated  witii  the  feldspar  shall  not 
exceed  20  per  cent  in  the  grounil  product,  and  certain  potters  demand 
a  spar  which  is  nearly  pure,  containing  probably  less  than  5  per  cent  of 
free  quartz.  In  order  to  be  profitably  worked,  in  most  feldspar  mines 
between  one-fourth  and  one-half  of  the  total  material  which  must 
be  cxcavattMl  should  contain  less  fliHii  20  per  cent  "f  free  quartz. 

A  factor  of  the  utmost  importance  is  tlie  (juantity  of  iron-bearing 
minerals,  black  mica,  hornblende,  garnet,  or  black  tourmaline, 
which  is  present  and  the  manner  in  which  these  minerab  are  asso- 
d&ted  with  the  feldspar.  The  reauirements  of  the  pottery  trade 
demand  that  the  spin*  be  nearly  tree  from  these  minerals,  which 
if  present  produce  orown  discolorntions  in  white  wares.  In  order 
that  a  deposit  may  be  worked  profitably  these  minerals  if  present 
in  any  appreciable  quantity  must  be  no  segregated  in  certain  por- 
tions of  tlie  deposit  that  they  can  be  separated  from  the  spar  with- 
out much  more  hand  sorting  and  cobbing  than  is  necessary  in  the 
separation  of  the  highlv  feidspathic  material  from  that  which  is 
hi2:hlY  qiiartzose  or  rich  in  nuisco\nte.  A  number  of  peo:matite 
deposits  of  eoarso  grain  are  rendered  wortldess  for  potteiy  purposes 
bv  the  abundance  of  one  or  more  of  these  iron-bearing  minerals. 
Tne  presence  here  and  there  of  minute  flakes  of  white  mica  (musco- 
vite)  is  characteristic  even  of  the  highest  grades  of  commercial 
feldspar,  and  chemically  this  mineral  is  not  injurious.  It  is,  how- 
ever, exrpcdinp:ly  diflRcnlt  to  pulverize  the  thin,  flexible  mica  plates 
to  a  lineness  e(|ual  to  tliat  attained  ])y  the  feldspor,  htkI  it  is  theri'fore 
necessary  in  mining  to  separate  carefully  as  mucii  oi  tlie  muscovite 
as  possible  from  the  spar. 
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MBTRODS  OP  ORINDINQ. 

The  Tiipthods  used  for  grinding  feldspar  are  similar  in  a  p^eneral 
way  in  all  of  the  Eastern  States  and  are  verv  simple.  The  soda 
spar  quarried  in  soutlieastern  Pennsylvania  is  iirst  burned  in  kilns, 
•which  serves  to  fracture  it  and  thus  facilitate  grinding.  Most  feld- 
spar, howeyer,  is  led  fust  as  it  comes  from  tiie  quarnr  into  a  diaser 
mill  consisting  of  two  ouhrstone  wheels  about  3  to  5  feet  in  diameter 
and  from  1  to  l\  feet  thick,  attached  to  each  other  by  a  liorizontal 
axle,  as  are  th(^  wheels  of  a  cart.  The  horizontal  axle  is  attached  at 
its  center  to  a  rotating:  vertical  shaft,  which  causes  the  buhrstone 
wheels  to  travel  over  a  buhrstone  bed,  the  feldspar  being  crushed 
between  the  wheels  and  the  bed.  In  a  few  mills  the  spar  before 
going  to  the  chaser  mills  is  cni^ed  in  a  jaw  crasher. 

The  niMt(Tial  as  it  comes  from  the  chasers  is  screened,  the  tailings 
beint^  returned  to  the  chnsf>r  mills  for  recnishintj,  while  the  lines  go  to 
tube  mills  for  their  fmul  griuding.  The  tube  mills  consist  of  steel 
cylinders  revolving  on  a  horizontal  axis.  They  are  usually  lined 
either  with  hard-wood  blocks  or  with  blocks  made  of  natural  or 
artificial  siliceous  brick,  and  are  charged  with  Norway  or  French 
flint  !)e])l)les  2  to  3  indies  across.  Feldspar  for  pottery  purposes  is 
usuallv  ground  for  from  four  to  six  hours,  and  in  tliat  time  is  reduced 
to  a  Oneness  of  at  least  200  mesh.  Some  of  the  poorer  grades  of 
feldspar  used  in  glass  manufacture  are  ground  only  for  from  two^  to 
three  hours,  great  fineness  not  being  required  m  such  material. 
Feldspar  for  use  in  abrasive  soaps  is  sometimes  ground  for  as  much 
as  ten  hours.  Tlif^  t  vjx^  of  tube  mill  used  by  most  feldspar  grinders 
is  about  6  feet  in  length,  antl  it  grinds  from  2  to  3  tons  or  spar  at  one 
charging.  Certain  millers,  however,  claim  to  effect  a  considerable 
saving  in  power  by  the  use  of  larger  mills,  which  grind  from  4  to  6 
tons  at  one  charge.  After  grinding^  the  spar  is  ready  for  shipment 
either  in  bulk  or  in  bags.  Tlie  red  spars  m>m  Bedford,  N.  i .,  and 
Bedford,  OTitario,  have  a  faint  pinkish  tint  when  ground,  but  the 
cream-colored  and  wliite  spars  grind  to  a  pure  wliite.  In  a  few 
mills  the  ground  spar  is  allowed  to  settle  slowly  in  water,  so  as  to 
separate  the  finer  from  the  coarser  material,  but  this  method  is  now 
rarely  employed.  Two  hundred  mesh  to  the  inch  is  the  figure 
usually  given  as  the  fineness  required  hx  pot((  ly  manufacturers,  and 
it  is  probable  that  most  of  the  matedal  placed  on  the  market  comes 

within  this  limit. 

Ill  a  new  mill  of  large  capacity  recently  erected  near  MiddletowTi, 
Conn.,  the  feldspar  is  crushed  wt  in  a  gyratory  crusher  and  then 
between  stt>el  rolls.  It  then  goes  to  a  rotary  dryer  and  to  aerial  jig 
screens  designed  to  free  the  material  from  mica  flakes  and  iron- 
bearing  minerals.  After  this  it  is  ground  in  continuous-feed  tube 
miUs. 

USES. 

The  principal  consumers  of  feldspar  are  the  pottery  and  enameled 
brick  and  electrical  ware  manufacturers,  its  main  application  being 
as  a  const itiic  nt  part  of  both  body  and  glaze  in  true  porcelain,  white 
ware,  and  vitrified  sanitary  wnro.  nnd  as  a  constituent  of  the  slip 
(underglaze)  and  glaze  in  so-called  "poicehiin"  sanitary  wares  and 
enameled  brick.    The  proportion  of  feldspar  in  tlie  body  of  vitrified 


Digitized  by  Google 


QUA&TZ  ASJ>  FELDSPAB. 


857 


wares  usually  falls  between  10  and  35  per  cent^  though  sometimes 
lees  and  Bometimea  more.  Its  melting  point  bemg  lower  than  that 
of  the  other  constituents,  it  serves  as  a  fltiz  to  bind  the  particles 

together.  In  glazos  tho  percentago  of  feldspar  usually  lies  between 
30  and  50.  The  trade  demands  thut  feldspar  for  potterv'  purposes 
be  nearly  free  from  iron-bearing  minerals  (biotit^,  garnet,  Iiorn- 
blcnde,  tourmaline,  etc.)  and  contain  little  if  any  muscovite.  In 
reprd  to  the  percentage  of  free  quartz,  the  requirements  vary  with 
different  potters.  A  few  manufacturers  of  the  finer  grades  of  pottery 
demand  Jess  than  5  per  cent  of  free  c|uartz,  and  may  even  gnnd  the 
spar  themselves  so  as  to  be  sure  of  its  quality,  preferring  to  insure 
a  constant  product  even  at  higher  cost  by  themselves  mixing  the 
requisite  quantity  of  quartz  with  the  spar.  Most  potters  get  satis- 
factory results  with  "Standard"  ground  spar  canying  15  to  20 
per  cent  of  free  quartz,  and  in  some  cases  the  percentage  nms  even 
nigher.  In  the  linel}'"  ground  mixture  as  it  comes  from  the  mills 
it  is  difficult  to  separate  the  (puirtz  from  the  feldspar  by  phvsical 
methods  on  account  of  the  extreme  fineness  of  the  material.  Chem- 
ical analysis  seems  to  be  the  readiest  means  of  determining  whether 
its  percentage  Is  high  or  low. 

Feldspar  is  also  used  in  emery  and  carborundum  wheel. manu- 
facture as  a  flux  to  bind  the  abrading  particles  together. 

Small  quantities  of  feldspar  are  used  in  the  manufacture  of  opales- 
cent glass.  The  feldspar  used  for  this  purpose  is  ranked  as  No.  3  by 
the  miners;  it  usually  contains  more  free  quartz  and  musoo^to 
than  that  used  for  pottery  purposes,  and  in  most  cases  also  contains 
fragments  of  iron-bearing  minerals.  Most  of  the  spars  known  to 
the  writer  which  are  used  for  opalescent  glass  are  notably  richer  in 
soda  than  in  potash.  They  are  usually  ground  only  to  a  tineness  of 
50  to  60  mesh. 

Small  quantities  of  carefully  selected  pure  feldspar  are  used  in  the 
manufacture  of  artificial  teeth.  Some  is  used  in  the  manufacture  of 
scourino;  soaps  and  window  washes,  the  fact  that  feldspar  is  slight^ 

softer  than  glass  rendering  these  soaps  less  lia])le  to  scratch  windows 
or  glassware  than  are  the  soaps  in  wliicii  (juartz  is  the  abnusive  sid>- 
stance.  One  firm  in  New  York  State  cioishes  pegmatite  for  ^)oultiy 
grit  and  for  a  covering  for  concrete  and  tarred  surfaces  to  give  the 
appearance  of  granite. 

Much  interest  has  recently  been  aroused  in  the  use  of  potash  feld- 
spar for  fertilizing  purposes.  Potash  is  an  important  plant  food, 
which,  in  fertilizei-s,  has  usually  been  applied  in  the  form  of  wood 
ashes  or  of  easily  soluble  potash  salts  (sulpaate,  carbonate,  or  cldoride) 
imported  from  Germany.  The  Department  of  Agriculture  haa 
recently  conducted  preliminary  exnt^nments  to  determine  the  avail- 
ability of  finely  ground  potash  feldspar  as  a  substitute  for  the  more 
soluble  potash  salts.  Tae  following  statement  is  quoted  from  the 
report  on  these  t<'sts:" 

The  evidence  so  far  obtained  appears  to  indicate  that  under  certain  conditions  and 
with  certain  crops  feldspar  can  be  made  useful  if  it  is  ground  sufficiently  fine.  On  the 
other  hand,  it  is  highly  prohable  that  under  other  conditions  tlie  addition  of  protind 
feldspar  ti>  the  land  would  be  a  useless  waste  of  money.  At  the  present  stage  of  the 
inveetigatiun  it  would  be  extremely  unwise  for  anyone  to  attempt  to  use  ground  rock, 
ozoept  on  an  ezperimental  scale  that  would  not  ttitail  gnat  finimcial  loss. 


•OWhniMl,  AUerton  8..  The  lue  of  feldapathk)  rocks  aa  fertilizers:  Bull.  No.  104,  Bureaa  of  Plaat 
Indwttj,  U.  8.  DtifL  Agiiaiiitum»  urn,  p.  3i. 
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If  further  experimentation  show-s  that  eround  feldspar  has  a  wide 
efficiency  as  a  fertilizer,  it  will  undoubtedly  lead  to  the  iiti!i?:atinn  nf 
many  of  tlie  peginatitc  deposits  which,  because  of  insuiiicient  coarse- 
ness, too  large  a  percentage  of  auartz,  or  too  great  an  abundance  of 
iron-beariug  minerals,  are  not  valuable  as  a  source  of  pottery  material. 
Deposits  of  thiei  kind,  favorably  situated  with  respect  to  the  railroads, 
are  numerous, especially  in  the  yicinity  of  the  active  feldspar  quarries. 
An  eq^ually  ifn]>ortaiit  result  will  be  the  utihzation  of  much  of  the 
matenai  which  is  dLscarded  at  the  present  feldspar  quarries. 

A  number  of  processts  have  been  patented  in  this  country  for  the 
dissociation  of  potash  feldspar  to  obtain  the  more  readily  soluble 
potash  salts,  but  none  of  these  have  as  yet  been  sucoessfuily  applied 
on  a  commercial  scale.  What  is  perhaps  the  most  promising  method 
effects  the  decomposition  through  electroi3rtic  methods.'' 

LOCALITIES  BY  STATES. 
MAINB.* 

Six  feldspar  quarries  were  operated  in  Maine  during  1907  by  four 
companies.  One  lai^  quariy  and  1  small  one  located  in  the  town  of 
Topsham,  Sagadahoc  County,  were  operated  by  the  Trenton  Flint  npd 
Spar  Company,  and  a  snuiU  quany  near  by  was  operated  by  the  Maine 
Feldspar  Company.  The  large  quarry  near  Auburn,  in  Androscoggin 
County,  was  operated  by  the  Maine  F!eds|>jir  Company,  while  a  smaUer 
quariy  near  by,  in  the  tf>wn  of  PolantI,  \\  as  worked  to  some  extent  by 
Mr.  A.  K.  Deny.  A  third  large  quarry  was  operated  by  Goldiiig  Sons' 
Company  in  Georgetown,  Sagadahoc  uounty.  A  small  quarry  opened 
in  1906  near  Hebron  has  ceased  operation. 

Practically  all  of  the  feldspar  mined  in  the  State  is  flesh-colored 
potash  spar  (orthoclase  and  Tnierocline),  sod>i  feldspar  being  present 
only  in  small  quantities.  Quartz  is  usujiIIv  lussoeiated  with  the  feld- 
spar in  sullicient  abundance  so  that  the  ct^mmercial  }>roduct  is  classed 
as  No.  2  spar.  The  principal  iron^bearing  impurities  are  garnet, 
black  tourmaline,  and  olack  mica  (biotite). 

The  feldspar  quarried  near  Topsham  and  Auburn  is  ground  in  part 
at  the  mill  of  the  Trenton  Flint  and  Spar  Company,  inTopsham,  and 
in  part  at  tlie  mill  of  the  Maine  Feldspar  Company,  in  I.ittlelields, 
near  Auburn.  That  quarried  in  Georgetown  by  Golding  Sons'  Com- 
pany is  shipped  to  the  company's  fefispar  muls  at  Trenton,  N.  J., 
and  East  Liverpool,  Ohio. 

As  appears  from  the  table,  the  Maine  production  in  1907  showed  a 
notable  mcrcase  over  that  for  1906.  So  far  as  known,  no  new  deposits 
were  opened. 

MASaACHUSETTS.'^ 

Small  quantities  of  feldspar  are  mined  at  a  single  quarry  near 
Blandford,  in  Hampden  County,  and  shipped  for  grinding  to  Trenton, 
N.  J. 


aCuflhinan,  A.  s.,  Extructlug  jjotiifih  from  feldspar:  Min.  World,  Jiinc  22,  1907;  also  U.  S.  i'alont  No. 
Tt2K,V2,  October  18.  1904. 

t>  For  det-alled  description  of  the  feidsuur  and  quurlz  deuoaita  of  MAine,  aco  Bull.  U.  S.  Q«oL  Survey 
No.  315.  1907,  pp.  383-393. 
(  This  property  haa  uot  bean  Tisited  by  tbo  writer. 
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The  most  Importuit  qoanke  in  New  York  which  produce  Mdspar 
lor  pottery  manufacture  are  located  in  Westchester  County.  The 
largest  of  those  is  situated  near  the  village  of  Bedford,  while  a  smaller 
one  is  locat<;d  2  miles  to  the  south,  in  the  town  of  Northcastlo  Both 
are  operated  ])y  P.  H.  K inkle's  Sons.  The  feldspar  quarried  at  these 
locahties  is  in  part  ground  at  the  mill  of  this  company  at  Bedford, 
and  in  part  is  sh^iped  in  the  crude  state.  It  is  hanled  by  team  8  miles 
to  Bedford  Station,  on  the  Harlem  Division  of  the  New  York  Central 
Railroad. 

The  feldspar  quarried  at  Bedford  is  in  part  pink  potash  f(>](lspar 
(orthoclase  and  ndcrocline),  hut  with  this  are  Rssociat^^d  small  quan- 
tities of  white  soda  feldspar  (albite).  Quartis  occurs  in  large  pure 
nuases,  which  are  utilized  commercially,  and  also  occurs  intererown 
with  the  feldspar.  In  the  quarry  2  miles  farther  southeast  the  feldspar 
is  flesh-colored  potash  feldspar  (microcline),  and  is  aJso  associated 
with  larjje  masses  of  pure  quartz.  The  principal  associated  minernls 
of  both  of  thes(^  quarries  are  white  mica  (muscovitc),  black  nuca 
(biotite),  black  tourmaline,  and  garnet.  The  muscovite  is  not  of 
eommercial  quality. 

The  feldspar  shipped  Is  of  three  graders:  No.  1  consists  of  practi- 
cally pure  potash  feldspar,  almost  entirely  free  from  quartz;  No.  2 
contains  somewhat  more  quartz  and  soda  feldspar,  but  is  free  from 
iron-bearing  impurities;  No.  3  contains  a  still  larger  qiiantity  of  soda 
feldspar  and  some  iron-bearing  minerals,  and  is  used  principally  m 
glass  manufacture. 

A  new  feature  of  the  feldspar  industry  in  New  York  is  the  develop- 
ment by  the  Claspka  Mining  Company,  of  Trenton,  N.  J.,  of  a  feldspar 
property  near  Northville,  Fulton  County.  This  has  become  an  im- 
portant producer  of  felds])ar,  wiiidi  is  shipped  crude  to  Trenton, 
rl.  J.  Feldspar  properties  are  also  being  developed  near  Corinth  by 
the  Corinth  Felospar  Company,  near  Crown  Point  by  the  Crown 
Point  Spar  Company,  and  near  Ticonderoga  by  the  Ticonderoga 
Feldspar  Company. 

OONNBCnODT. 

In  the  number  of  tons  produced  Connecticut  ranks  first  m  the  list 
of  feldsoar-producing  States.  Ei^ht  quarries  were  actively  operated 
in  the  State  in  1907,  all  of  them  oeing  located  near  the  donnecticut 
River  valley  in  Middlesex  County  and  in  the  southern  part  of  Hart-  ^ 
ford  County.  Three  feldspar  mills  are  located  within  the  State,  2  at 
South  n]«<tonbury,  and  1  at  White  Rocks,  near  Middletown.  Much 
of  the  fekls})ar,  bowever,  is  ground  outside  of  the  State,  being  shipped 
by  rail  or  by  barges  down  the  Connecticut  River,  and  thence  to  Tren- 
ton and  other  pottery  centers.  All  the  active  quarries  were  yisited 
by  the  writer  in  November,  1907. 

The  oldest  and  largest  feldspar  quarry  in  the  Connecticut  Valley 
reojion  is  located  in  Hartford  County  near  the  Middlesex  County  line, 
and  2  miles  south  of  Soutli  (dastonbury.  North  of  this  quarry  for 
about  a  mile  along  the  ea^itern  slope  of  the  Connecticut  iiiver  valley 

•Wvt  dAtaltod  d«Mription  at  the  kUaotx  «id  qiaaxta  daootlU  of  ■outheni  New  York,  see  BnU.  JJ,  8. 
GeoL  Somjr  No.  SIS,  IWr,  pp.  3B4-3M;  So  MiBSml  BawSraei  U.  B.  for  igos,  pp.  U83-mo 
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are  a  number  of  abandoned  quarries  and  one  which  is  now  operated. 
Another  important  quarry  m  located  about  2^  miles  northeast  of 
South  Glastonbury,  near  the  road  to  East  Glastonbury.  In  Middle- 
sex County  active  quarries  arc  lof^ntod  on  Collins  Hill  in  tho  tomi- 
fihip  of  Portland,  about  2  miles  norlhciL^t  of  the  village  of  Portland; 
in  Chatham  about  1^  miles  southeast  of  Middle  Haddam,  and  near 
the  northeast  bank  of  the  Connecticut  River  opposite  Haddam  yil« 
lage.  Two  new  quarries  are  located  at  White  Koeks,  about  2}  miles 
east  of  Middletown. 

Thr  ^^eolo^c  relations  of  the  drpi^sit"?  nm  not  fnllv  known.  All  of 
the  Connecticut  Valley  worked  deposits  occur  near  the  borders  of 
large  areas  of  granite  gneiss,  mapped  by  the  Connecticut  Geological 
and  Natural  History  Survey  as  Glastonbuir  and  Haddam  granite 
gneisses,  and  are  probablj  connected  with  them  in  origin.  AU  the 
deposits  are  typical  granite  ]>egmatitee,  and  form  dikenke  or  sheet- 
like  masses  intniding  the  LTATvite  gneisses  or  noiirliborin^  mica  sfliists. 
The  pegmatite  mass  at  the  quarry  2\  miles  northeast  of  Soutli  (  ilas- 
tonbury  is  very  regular  hi  form,  and  consists  of  a  vertical,  dikeiikc 
mass  20  to  30  feed  wide  and  trending  N.  50^  E.  It  is  bounded  by 
sharp  walls  of  biotite  gneiss.  In  a  small  abandoned  quarry  half  a 
mile  southeast  of  South  Glastonbury,  the  small  quantiti^  of  mica 
schist  associated  with  the  pegmatite  lie  nearly  flat  and  the  pegmatite 
mass  itself  probably  occupiers  a  similar  attitude.  At  the  Haddam 
quarry  the  mica  schists  wliich  constitute  the  wall  rock  stand  almost 
vertical  and  trend  nearly  north  and  south.  The  pegmatite  here,  in 
g^eneral,  is  intruded  parallel  to  the  trend  of  the  scnist,  though  occa^ 
sionally  breaking  across  it.  In  most  of  the  other  localities  the  struc- 
tural relations  are  not  clearlj'  shown.  In  «rp?nTal,  as  has  been  found 
to  be  the  case  in  other  States,  the  pegmatite  masses  of  tlus  district 
are  more  or  less  lens-shaped,  and  most  commonly  are  parallel  or  nearly 
parallel  to  the  trend  of  the  structures  in  the  boideiine  rocks. 

The  form  and  size  of  the  quarries  vary  greatly.  All  are  open  pits, 
the  largest  quarry  being  located  2  miles  south  of  South  Glastonbury, 
just  north  of  the  Midmesex  County  line.  This  is  a  sinirle  opening 
trending  in  j^oneral  about  N.  15*^  E.  Its  total  lenirth  is  ahout  5(X) 
feet,  its  average  width  about  100  feet,  and  its  maximum  depth  about 
50  feet.  The  property  has  been  worked  for  over  forty  years,  and  has 
yielded  an  immense  quantity  of  excellent  feldspar.  Another  lar^e 
quarry  is  located  three-quarters  of  a  mile  farther  south,  in  the  iu)rt  h- 
em  part  of  the  town  of  Portland^  and  consists  of  a  lower  (northern) 
pit  about  150  fcM^t  long,  from  30  to  50  feet  wide,  and  50  feet  in  maxi- 
mum depth ;  and  of  a  southern  pit,  now  in  process  of  excavation,  on 
the  same  vein  at  a  higher  level  on  the  hillside.  From  these  dimen^ 
sions  the  sizes  of  the  openings  of  this  district  range  downward  to 
mere  prospect  pits. 

The  feldspar  of  all  these  deposits*  is  white  to  cream-colored  potash 
feldspar  (inicrucline  or  orthoclase),  delieately  intei^rown  with  vari- 
ous but  relatively  minor  quantities  of  soda  fclcispar  (albite).  Masses 
of  pure  feldspar  more  than  2  to  3  feet  across  selaom  occur,  and  most 
of  the  matenal  quarried  is  an  irregular  intergrowth  of  feldspar  and 
quartz,  or  the  regular  interfrrowth  known  as  graphic  granite.  The 
latter  type,  however,  is  mucli  less  abundant  than  in  the  feldspar 
quarrieii  of  most  other  States,  and  in  some  quarries  appears  to  be 
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mtirrlv  ahsont.  In  a  few  of  the  quarries  grftphic  frrftnitc  of  ex'ceed- 
ingiy  line  gram  occurs,  and,  as  shown  on  a  preceding  page,  there  is 
reason  to  believe  that  tliis  is  not  notably  richer  in  quartz  than  the 
coarse  varieties.  Trom  most  of  the  quames  on! v  one  ^ade  of  feldspar 
is  shipped,  which  would  rank  commercially  as  No.  2  or  ''Standard." 

Quartz  in  commercial  quantities^  does  not  occur  in  most  of  the 
rnnnecticiit  Valley  feldspar  quarries,  and  none  is  shipped.  The 
largcist  masses  observed  by  the  writer  were  only  3  to  4  feet  across. 
Muscovite  is  abundant  at  must  of  the  quarries,  and  in  a  few  places,  as 
at  Haddam  Neck,  occurs  in  crystab  sometimes  10  inches  to  1  foot 
across  and  5  to  8  mches  thick.  The  prevalence  of  the  defects  known 
as  **A"  structure  and  "ruling"  render  most  of  this  material  useless 
except  as  "scrap"  mica  to  ho  ground  for  lubricant,  gildinL'.  ofr 
There  is  only  a  hmited  demand  for  mica  of  this  type.  The  principal 
iroii-l>earing  minerals  associated  with  the  feldspar  are  biotite  (brown 
micaj,  black  tourmaline,  and  garnets.  Where  biotite  is  abundant 
black  tourmaline  is  usually  rare,  and  vice  versa.  The  biotite  crystals 
are  seldom  over  5  or  6  inches  in  length.  The  black  tourmaline  also 
occurs,  nsiially  in  small  crystals,  altboTic^li  nt  the  Collins  Hill  <]iiarry, 
2  miles  nortiieast  of  Portland,  sonic  n>  lai|(e  as  4  to  5  inches  in  ciiaine- 
ter  occur.  Garnets  are  usually  smaii  and  vary  from  dark  red  to  black 
in  color.  At  the  Haddam  Neck  quany ,  at  the  Chatiiam  quarry  1  ^ 
miles  south  of  Middle  Haddam,  and  at  the  Collins  Hill  quarry  oocfr- 
sional  cavities  or  "pockets"  in  the  pegmatite  sometimes  carr\'  trans- 
parent tourmalines  of  gem  quality.  Near  the  p»>rkets  thr  la  vendor- 
colored  lithium  mica  (lepidolite)  is  frequently  abuuiiaul  as  ag^M  t'Lfntcs 
of  minute  plates.  Some  of  the  quarries,  one,  for  example,  in  the 
northern  part  of  Portland  tomship  2^  miles  soutii  of  South  Qlaston- 
bur3r,  are  remarkable  for  the  scarcity  of  all  iron-bearing  minerals  which 
can  injure  the  value  of  the  spar. 

The  cjuarrving  processes  are  those  commonly  employed  elsewhere, 
the  drilling  being  done  by  steam  and  the  rock  loosened  by  blastino:, 
after  which  it  is  oroken  up  with  sledges  and  hand  sorted.  At  Had- 
dam Neck  the  quanr  is  located  close  to  the  Connecticut  River,  so  that 
the  spar  may  be  loaaejd  directly  into  barges  for  water  shipment.  The 
feldspar  from  the  Collins  Hill  quarry,  2  miles  northeast  of  Portland,  is 
hauled  by  team  about  2  miles  to  the  Connecticut  River  htuI  is  also 
shipped  by  water.  The  spar  from  the  quarries  in  the  tow  n  of  Glas- 
tonbury is  hauled  to  South  Glastonbury,  where  a  part  of  the  product 
is  ground.  The  ground  spar  and  a  part  of  the  crude  spar  is  tnen  fer- 
ried  across  the  Connecticut  River  to  Rocky  Hill,  where  it  is  sliipped 
by  rail.  The  feldspar  ([UMrricd  2i  miles  northeast  of  South  Glaston^ 
bury  is  hauled  by  team  9  miios  to  Mancliester. 

A  new  feature  m  the  feldspar  industry  in  Connecticut  is  the  comple- 
tion by  the  Consohdated  Feldspar  Companjr  of  a  feldspar  mill  at  Wnite 
RodcB^  2|  miles  east  of  Middietown.  Tms  mill  is  equipped  with  a 
eyratory  crusher,  steel  crushing  rolls,  rotary  drier,  aerial  jig  screens 
aesigned  t<T  free  the  spar  from  mica,  and  two  continnous-iecd  tube 
mills.  The  capacity  of  the  mill  is  stated  to  be  from  75  to  100  tons  in 
twenty-four  hours.  The  mill  is  located  within  a  few  rods  of  the  rail- 
road and  of  the  river,  so  that  the  material  may  be  shipped  either  by 
rail  or  by  water.  The  quarry  is  situated  at  an  elevation  of  about  50O 
feet  on  the  hill  slope  aoore  the  mill,  and  the  material  is  carried  by 
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aerial  tramway  direct  to  the  miU,  the  descending  laden  cairieiB  hoist- 
ing the  unladen  ones. 

Feldspar  has  in  the  past  been  auarried  at  a  number  of  localities  in 
the  western  part  of  the  State,  in  New  Haven,  Litchfield,  and  Fairfield 
ooimties,  but  none  of  these  quarries  are  now  opereting.  Microdine 
feldspar  (potash  feldspar)  varying  from  croam  to  pink  m  color  occurs 
associfttea  with  quartz  in  the  quarry  of  the  Bridgeport  W(^nd  Finish- 
ing Company  near  Southford,  New  Haven  County.  This  (jiiarry  is 
worked  only  for  ouartz,  which  is  the  predominant  mineral,  but  the 
feldspar  is  of  excellent  quality  and  occurs  in  pure  masses  up  to  5  or  6 
feet  across,  and  also  in  coarse  graphic  intersrowth  with  quartz.  It 
would  probably  not  pay  to  work  this  quarry  lor  feldspar  afonei  but  it 
woiild  nndoubtedly  pay  to  save  the  latter  mineral. 

One  of  the  most  ])n)inising  fields  for  prospecting  obsen'ed  by  the 
writer  is  the  high  country  2  or  3  miles  east  of  Middletown,  including 
the  prominences  known  as  White  Rocks.  Feldspar  of  commerci^ 
^ade  is  exposed  in  a  number  of  rock  cuts  along  the  wagon  road  skirt- 
mg  White  Kocks  on  the  north. 

PBNNBYLVANIA.'* 

In  1907  Pennsylvania  ranked  second  in  the  quantity  of  feldspar  pro- 
duced. Tlie  quarries  now  operated  are  confined  to  the  southern  parts 
of  Delaware  and  Chester  rounties,  although  in  the  past  small  quanti- 
ties of  feldspar  hav(^  been  quarried  in  the  sonthwest^^rn  part  of  Mont- 
gomery Comity,  in  general  character  and  geologic  relations  these 
are  similar  to  the  Maiyliuid  deposits,  and  belong  to  the  two  distinct 
types  of  granite-pegmatite  and  soda-pegmatite.  All  of  the  more 
important  localities  wore  visited  bv  the  writer  in  May,  1907. 

nrlmrnre  County. — The  feldspar-bettrin<^  pegmatites  of  Delaware 
County  usually  form  long  and  narrow  dikehke  masses  trending  in  a 
northeasterlv  direction.  For  the  most  part  tliey  are  steeply  inclined, 
though  the  deposit  ijuarried  near  Elam  a  opears  to  be  rather  flat  lying. 
They  cut  indiscrumnately  across  Wissanickon  mica  gneiss  and  the 
Chester  Valley  limestone  and  occasionally  cut  serpentine.  Since 
the  Wissjihickon  gneiss  is  the  most  abundant  rock  of  the  region,  it 
forms  the  wall  rock  at  most  of  the  localities.  A  number  of  quarries 
were  formerly  worked  near  Chester  Heights,  but  feldspar  is  now  pro- 
duced in  the  county  by  only  one  concern,  from  a  quarry  1^  miles  south 
of  Brandywine  Summit,  near  Elam.  The  excayation  here  coTers  an 
area  of  about  4  acres,  and  consists  nf  three  p?u-f1v  connecting  open 
pits,  the  eastern  two  now  hein<r  abandoned.  From  the  easternmost 
pit,  which  is  now  partially  filled  wit  h  water,  nmch  material  was  exca- 
vated by  tunneling.    The  two  western  pits  are  much  shallower. 

The  feldspar,  which  is  of  the  potiish  varieties,  orthoclase  and  micro- 
cline,  is  cream  to  flesh  colored,  and  occurs  in  pure  crj^stals  ranging  up 
to  s1ii:j}itly  more  than  a  foot  in  diameter.  Unlike  most  quarries  yielff- 
ing  jmtasli  feldspar,  no  graphic  jTanite  was  observed,  the  quartz  usu- 
ally being  irregularly  intergrown  w  ith  the  feldspar  or  the  other  peg- 
matite mineralig.  The  quartz  is  gray  in  color,  and  in  the  present 
workings  seldom  occurs  m  pure  masses  of  any  considerable  siase  and 

a  The  feldspar  deposits  of  Pennsylvania  w«ro  descrtbed  by  T.  C.  Hopkins  in  the  appendix  to  tlw 
Aninuii  fieport  of  the  PeBnsylTKDlA  Stot*  Colkv*  for  i8K-w:  Clay*  ana  Claj  IndiutiiaB  of  PanoiTW 
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is  hot  utilized  commercially.  According  to  Hopkins,*  however,  con- 
siderable masses  of  puro  (pinrtz  were  formerly  exposed  near  the  bottom 
of  the  eastern  pit,  and  future  excavations  may  disclose  other  quartz 

masses. 

Muscovite  (white  mica)  occurs  both  in  small  crystals  and  in  lai^e 
plates  up  to  a  foot  and  a  half  across,  but  none  is  or  commercial  gradte. 
Biotite  (black  mica)  is  abundant  in  certain  portions  of  the  pegmatite, 

in  thin,  narrow  ^rystMls.  often  severnl  feet  long,  and  wLne-red  ^i^aniots 
occasionally  occur,  usually  associated  with  the  mica.  The  mica  and 
garnet-bearing  portions  oi  the  pegmatite  can  be  readily  separated  in 
mining  from  the  areas  of  purer  feldspar. 

The  deposit  seems  in  general  to  be  rather  fiat  lying.  This  relation 
is  indicated  by  the  occurrence  on  the  north  wall  of  the  eastern  pit  of 
ftbont  40  feet  of  mica  schist,  beneath  which  the  pegmatite  dips  appar- 
ently at  an  angle  of  about  25°.  The  eastern  pit  is  said  to  have  oeen 
excavated  to  a  depth  of  over  100  feet.  In  tiie  western  pit,  which  is 
now  being  worked,  the  pegmatite  mass  is  at  least  30  feet  m  thickness, 
its  base  not  having  yet  be^  reached. 

The  soft  weathered  material  near  the  surface  can  be  excavated  with 
pick  and  shovel,  but  at  greater  depth  steam  drillinir  jmd  ]>lMsting  are 
neref=isar\',  the  material  then  being  hoisted  by  derrick,  loaded  into 
wagons,  and  hauled  about  1^  miles  to  the  mill.  Most  of  the  spar  is 
usra  for  potter}^  purposes,  but  the  cleaner  pieces,  selected  with 
extreme  care,  are  sold  dj  the  barrel  for  dental  purposes.  The  quarry 
up  to  the  present  time  has  probably  yielded  over  150,000  short  tons  of 
cm  dp  fehlspar. 

The  mill  is  located  on  a  private  spur  of  the  Philadelphia,  Baltimore 
and  Washington  Railway  about  a  mile  southwest  of  BrandyA^^ine 
Summit  station.  The  process  of  grinding  used  here  is  similar  to  that 
used  at  most  other  feldspar  mills,  the  material  bein^  first  crushed  by 
chasers  and  then  groimd  in  tube  mills,  the  principal  differences  from 
other  mills  being  in  the  use  of  a  mechanicat  '  Mrrier  for  removing  the 
crushed  feldspar  from  the  chasers  and  transferrmg  it  to  bins  over  the. 
tube  mills,  and  in  the  use  oi  iar^-sized  tube  mills,  instead  of  i\w  small 
tube  nulls  usually  employed.  These  are  claimed  to  effect  a  considera- 
ble saving  in  power.  A  suction  fan  is  also  employed  to  collect  fine 
feldspar  dust,  about  one  bag  of  this  bein^  obtained  in  the  course  of  a 
day.  This  can  be  marketed  for  cerfam  purposes,  and  the  device 
serves  to  keen  the  mill  much  freer  from  dust  than  it  otherwise  would 
be  and  to  make  the  work  less  disagreeable  for  the  men. 

Some  soda^  feldspar  from  a  quarry  belonging  to  this  comptiny  near 
Nottingham  in  Chestor  County  is  also  ground  at  this  mill.  The  latter 
variety  is  burned  in  a  kiln  and  cooled  by  a  stream  of  cold  water  before 
crushing;  this  process  fractures  the  spar  and  renders  the  crushing 
and  grinding  j)rocess  less  diihcult.  The  potash  spar  is  ground  just  as 
it  comes  from  the  quarry. 

Chester  County  potash-rieh  deposits, — ^The  deposits  of  potash  feld- 
spar work(5d  in  Chester  County  are  located  near  Avondale  and  Baker, 
one-half  mi'e  northwest  of  Toughkenamon,  three-fourths  of  a  raile 
northeast  of  Chotlmm.  2\  miles  north  of  Pomeroy,  and  north  of  Coates- 
ville.  In  the  past  they  have  been  quarried  at  several  other  points  near 
Avoudale  and  Toughkeimiuon,  at  Eiiibreeville,  and  at  a  point  between 
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Enibreeville  and  Unionvillc,  Most  of  these  are  small  producers. 
One  of  the  largest  quarries  is  that  located  2^  miles  north  ot  Fomeroy 
on  the  property  of  lifr.  B.  F.  Meredith,  the  pit  now  ooerated  being 
about  160  leet  long  by  50  feet  wide,  with  smaller  connecting  openings. 
Another  of  the  larger  quarries  worked  by  the  same  company  is  on  the 

J)roperty  of         closes  B.  CarfKMitpr   near  Toughkenamon.  The 
argest  opening  lierc  is  now  ubaiidonod,  and  only  smaller  ones  are 
worked.    The  quarry  three-quarters  of  a  mile  northeast  of  Chatham 
■diows  an  opening  about  100  oy  80  feet  and  40  feet  in  depth,  and  sev- 
eral tunnels  lead  off  from  the  bottom  of  the  pit. 

From  most  of  these  quarries  only  one  grade  of  feldspar  is  shipped. 
It  is  principally  a  graphic  intcrjinrowth  of  qnnrfz  with  orthocfase, 
niit  roc  line,  or  both,  though  in  a  few  of  the  quuxries,  notably  those 
near  Avondale  and  Baker,  some  of  the  pegmatite  has  a  roughly 
banded  structure,  due  to  the  arrangement  of  the  small  muscovite 
plates  in  irregular  and  rudely  parafiel  bands.  Where  this  banded 
stnictnro  is  present  the  single  crystals  of  feldspar  seldom  exceed  2  to 
3  inches  in  greatest  dimension,  and  are  often  more  or  less  lens-shaped. 
The  only  quarrv  in  which  masses  of  pure  feldspar  of  any  considerable 
size  were  observed  was  tiiuL  northeast  of  Chatliani,  wiiore  the  crystals 
were  occasionally  a  foot  or  more  across.  The  feldspar  formine  the 
larger  crystals  in  the  quarry  northeast  of  Chatham  is  <  i  oain-cmored 
potash  feldspar  (niieroclinc),  but  associated  with  this,  in  intei^rowth 
with  the  quartz  and  with  some  microcline,  is  white  soda  feldspar 
(albite).  Some  of  the  latter  also  occurs  intorjjrown  with  quartz  in 
the  quarries  near  Baker  and  Avondale.  in  uil  the  quarries  the  soda 
spar  IS  very  subordinate  to  the  potssh  variety  in  quantity. 

The  principal  impurities  present  in  the  deposits  near  Baker,  Avon* 
dale,  and  Pomero}'  are  garnet,  museovite  (white  mica),  and  occa- 
sionally black  tourmaline  and  hiotite.  At  the  Chatham  quarry  hio- 
tite  is  the  main  impurity.  Masses  of  pure  quartz  of  sudicient  size  to 
be  of  commercial  importance  are  present  only  in  the  Chatham  quarry. 

Like  most  of  the  feldspar  deposits  in  otfaier  parts  of  Pennsylvama 
and  Maryland,  those  of  Chester  County  are  much  weathered  to  a  depth 
usually  of  10  to  20  feet.  The  majority  of  the  dikes  appear  to  be 
nearly  vertical  or  higlily  inclined,  and  are  intrusive  in  the  highly  con- 
tortea  Wissahickon  mica  gneiss,  the  most  abundant  rock  of  the  region, 
though  they  also  cut  across  the  Chester  Valley  limestone.  Souietunes, 
as  at  the  Chatham  and  Pomeroy  quarries^  the  deposits  have  very 
gentle  dips.  At  tlie  Pomeroy  quarry  t  he  d ip  in  the  pit  now  worked  ap- 
pears to  be  about  20°  to  the  east.  At  the  Cliatham  quarry  the  pep;ma- 
tite  mass  is  somewhat  irregular,  but  in  jxeneral  lies  nearly  flat,  as  are 
the  schists  which  are  the  bordering  rock  at  this  locality.  The  width 
or  thickness  of  the  pegmatite  masses  which  are  worked  varies  from  15 
to  40  feet.  In  the  early  stages  of  development  the  weathered  surface 
material  can  be  excavated  with  a  pick  and  shovel,  and  after  screening 
and  sortincr  is  ready  for  shipment.  In  the  deeper  w"orkin<xs  steam 
drillini:  and  blasting  is  resorted  to,  and  in  the  case  of  the  flat-lying 
deposits  north  of  Pomeroy  and  near  Chatham  some  tunneling  has  also 
been  done.  At  the  latter  locality  the  indications  are  that  tunnel- 
ing will  be  the  only  method  applicable  in  the  further  development 
of  the  property,  and  it  remains  to  be  seen  whether  the  cost  will  be 
prohibitive. 

The  potash  pejnnat  ii  -  *  f  this  region,  like  those  of  Delaware  County 
and  those  of  Maryland,  appear  toue  offshoots  from  the  same  masses 
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of  molten  rock  which,  solidifying  under  different  conditions,  formed 

the  granites  of  ihi'^  Hi'^trirt 

Sodn-ri^h  drpostU. — ]N'L:iti)ilite  deposits  of  the  .^enond  type  are 
characLerized  by  the  dominance  of  soda  feldspar  (albile)  rather  than 
the  potash  feldspars  (orthoclase  and  microcline),  and  are  qnairied  at 
three  points  in  the  extreme  southwestern  part  of  Chester  County. 
The  westernmost  of  these  quarries  is  located  about  1  ]  niiles  west  of 
Sylmar  station,  Md.,  but  lies  in  Pennsvlvania  just  north  of  the  State 
hue.  Tlie  excavation  consists  of  a  snij^le  pit  about  500  feet  long, 
varying  from  50  to  150  feet  m  width,  and  80  feet  in  maximum  depth. 
A  second  quarrr  is  located  a  few  hundred  yards  east  of  this  and  is 
about  350  reet  long,  150  feet  wide,  and  80  feet  in  inaximum  depth. 
A  third  qiiarrs'  is  located  about  one-half  mile  north  of  the  two  above 
mentioned.  This  pit  is  about  200  feet  long,  70  to  80  feet  wide,  and  90 
to  100  feet  in  maximum  depth. 

The  feldspar  at  these  tliree  quarries  is  entirely  similar  in  character, 
as  are  also  the  associated  minerab.  The  feldspar  is  of  the  soda  variety 
(albite),  occurring  usuallv  in  crystals  from  1  inch  to  2  inches  across, 
and  rarely  as  much  as  a  ?oot  across.  The  crude  feldspar  varies  from 
white  through  cream  to  p:ray;  the  groimd  product  is  pure  white. 

So  far  as  observed,  quartz  is  entirely  aosent  in  the  pegmatites  of 
this  variety.  The  principal  iron-bearing  mineral  is  homolende,  which 
is  dark  green  under  the  microscope,  but  is  neariy  black  as  seen  in  the 
quarry.  It  occurs  in  aggregates  of  needle-like  crystals,  often  radially 
arrann^ed,  wliich  occupy  spaces  between  tbe  feldspar  grains.  Mii-^^ro- 
vite  (white  mica)  occurs  m  certain  portions  of  tne  pegmatite,  inter- 
grown  with  feldspar  so  as  to  form  more  or  less  roimded  a<.rgretj:ates  5 
to  6  inches  across.  The  single  plates  are  seldom  more  than  1^  inches 
across.  Small  garnets  occur,  locaUy  associated  with  the  feldspar. 
Along  some  of  the  structure  planes  there  are  thin  films  of  ocher,  out 
these  do  not  materially  damage  t!ie  spar.  Some  asbestos  of  the  ser- 
pentine variety  and  some  talc  occur  along  contacts  between  the  feld- 
spar masses  and  the  wall  rock,  but  they  are  not  present  in  commercial 
quantities. 

The  Bodsrpegmatite  masses  are  all  highlv  incHned.  The  western- 
most quarry  taps  twoTeins,  both  trending  about  northwest  and  south- 
east, but  posaessincr  -^oT^iewhat  differjMit  dips,  one  being  approximately 
vertical,  while  the  otlier  is  inclined  so  that  it  joins  the  first  near  tbe 
bottom  of  the  quarrj^  and  fomis  a  single  vein.  The  pegmatite  mass 
at  the  eastern  quarry  also  trends  northeast  and  southwest^  and  is 
about  in  line  with  that  at  the  western  one;  it  may  be  a  contmuation 
of  the  same  body.  Thepe^mAtite  maas  quarried  about  one-half  mile 
to  the  north  of  these  quames  is  about  12  feet  wide.  Its  south  end  is 
nearly  vertical  and  trends  about  N.  10**  W.  It  is  probable  that  all  of 
these  deposits  continue  to  a  greater  depth  than  that  reached  by  the 

S resent  workings  and  that  they  may  also  be  traced  farther  in  the 
irection  of  theur  trend.  All  of  them  are  intrusive  in  serpentine  rock, 
and  the  development  of  talc  and  fibrous  serpentine  near  the  contact 
between  the  pegmatite  and  the  wall  r^x  k  is  probably  due  in  part  at 
least  to  the  contact  metamorpliic  eliccts  of  the  ])e»:matite. 

These  deposits  are  worked  uy  steam  drills  and  blasting,  and  steam 
hoists  are  used  in  handling  the  material.  The  feldspar  from  two  of 
these  quarries  is  hauled  by  teams  about  2  miles  to  tlie  railroad  near 
Sylmar  and  shipped  in  tie  crude  state.   The  product  of  the  other 
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quarry  is  ground  at  a  mill  near  the  quarr}^,  the  ground  spar  being 

hauled  to  Svbtiar  for  shi])mont.  The  spar  before  ^nndinf]r  is  burned  in 
a  continuous  kihi.  v.  hich  has  the  effect  of  fracturing:  it  and  facihtating 
the  grinding  process.  Tt  is  tlien  crushed  in  clioser  mills  and  traus- 
ferr^  to  tube  mills  for  grinding.  Two  types  of  the  latter  are  in  use — 
the  crdinaTy  small  tuhe  mill  used  in  most  feldspar  mills,  capable  of 
holding:  a  load  of  about  3  tons  and  a  larger  tube  mill  capable  of  grind- 
ing 5  or  6  tons  at  a  charge.  It  is  claimed  that  the  larger  mill  is  more 
economical.  The  one  here  used  was  originally  of  t  he  continuous  feed 
type,  but  was  later  converted  into  an  intermittent  mill. 

The  better  grades  of  feldspar,  contaimne:  little  or  none  of  the  iron- 
bearing  minerals,  are  ground  to  the  usual  fineness  for  nottery  ptv- 
poses,  but  material  containing  some  hornblende  is  less  mi/dj  eiound 
and  is  marketed  for  j-l ass-making  purposes,  the  presence  of  small q^uan- 
tities  of  iron-heanng  minerals  not  being  detrimental  for  this  utiliza- 
tion. Practically  the  whole  of  the  pegmatite  mass  can  be  utilized. 
The  crude  soda  spar  shipped  from  this  vicinity  is  usually  mixed  with 
potash  spar  from  other  localities  before  grinding,  so  as  to  make  a 
' 'harder  '  (less  fusible)  product. 

« 

MABYULND. 

The  State  of  Maryland  ranlra  fifth  in  quantity  in  the  list  of  feldspar 
producers.    The  active  quarries  are  confined  to  Howard,  Baltimore, 

and  Cecil  counties.  All  of  the  more  important  quarries  were  visited 
by  the  "SNTiter  in  May,  lf)07,  and  a  few  were  re'^nsited  in  April,  1*»0S. 
Tne  bulk  of  the  spar  quarried  is  ground  either  at  Trenton,  N.  J.,  or  at 
Wilmington,  Del.  A  small  part  of  the  output  is  ground  at  a  small 
mill  in  fialtimore,  the  only  feldspar  mill  vitnin  the  State. 

Howard  and  Baltimore  counties. — The  most  productive  deposits  of 
commereial  quality  occur  along  the  Patn])sco  Kiver  in  the  southwest- 
ern ]>.)rt  of  Baltimore  County,  and  in  adjacent  pnrt-^  of  Howard 
Couiiiy.  The  principal  quarries  are  near  Woodstock  m  Howard 
County  and  near  Granite  and  Ilolloficld  in  Baltimore  County.  The 
majonty  are  small  workings,  producing  lees  than  1,000  tooe  each  per 
year.  The  quarr^^  on  the  Frost  farm,  1  mile  southeast  of  Woodstock, 
IS  the  lar*i:est  ])roducer. 

The  feldspar  occurs  as  a  constituent  of  pegmatite  masses  within  an 
area  occupied  mainly  by  the  Baltimore  mica  gneibs  and  by  areas  of 
intrusive  granite  and  basic  igneous  rocks  (gabbro  and  serpentine). 
Most  of  the  working  near  Woodstock  are  too  shallow,  too  much 
weathered,  and  too  Tiniited  in  extent  to  show  clearly  the  trend  and 
dimensions  of  the  deposits,  but  in  common  with  most  pegmatite  masses 
they  are  U)V  tlie  most  ]>art  long  Ncinlike  or  sheetlike  masses,  usually 
lying  parallel  to  the  general  trend  of  the  sunouiidhig  scliists,  though 
occasionally  breaking  across  their  trend.  The  schists  are  h^Sv 
crumpled.  The  feldspar  deposit  worked  on  the  property  of  Mr.  CTH. 
Johnson,  about  one-half  mue  southeast  of  Woodstock,  on  the  Balti- 
more County  side  of  the  river,  is  flat-lying,  several  masses  of  pegma- 
tite being  separated  by  nearly  hoi  izontal  lavers  of  rotten  schist.  At 
the  Fagan  quarry,  in  Baltimore  County,  about  one-half  mile  south 
of  Hollofield,  the  principal  feldspar  mass  seems  to  trend  northeast  and 
southwest,  parallel  to  the  trend  of  the  bordering  schists.  Another 
feldspar  mass  opened  near  the  last  mentioned  appears  to  be  flat-lying. 


i^iy  j^ud  by  Google 


QUABTZ  AND  FBLDBPAB.  867 

At  most  of  the  quarries  in  Baltimore  and  Howard  counties  the  most 
abundant  feldspar  is  of  the  potash  variety,  though  with  it  is  usually 
associated  '-oiue  soda  feldspar.  At  the  Frost  quarry,  near  Woodstock, 
the  latter  appears  to  be  more  abimdant  than  the  potash  feldspar.  The 
fBlclm)ar  at  tbe  quarry  on  the  0.  H.  JohiMon  place  (Baltimore  County) , 
onenoalf  mile  southeast  of  Woodstock  station,  it^  sh-c(^ored  ortno- 
dase,  which  occasionally  shows  a  bluish  tint.  That  quarried  one- 
fourth  mile  east  of  the  Joluison  qiuirn^  is  mostly  flesh-eolored  micro- 
cline,  though  some  of  the  Imer-^i  aiiir-d  portions,  more  abundantly 
associated  with  quartz  and  mica,  are  white  albite.  The  feldspar  at 
the  Fa^aa  quarry  in  Baltimore  County,  one4iatf  mile  south  of  Hol- 
lofield,  IS  in  part  a  light-pink  microcline;  but  with  this,  in  intergrowth 
with  light-CTay  quartz,  occur  subordinate  auantities  oi  the  white  soda 
fel<l^par  (albiteV  In  few  of  tlif*  qnarries  ao  the  crystals  of  pure  pot- 
€ls\\  feldspar  exceed  a  foot  in  duiiiieter,biit  at  the  quarry  three-fourths 
mile  east  of  Woodstock  a  small  number  of  crystals  3  to  5  feet  across 
were  observed. 

The  principal  mineral  associated  with  the  feldspar  in  these  deposits 
is  Quartz,  but  it  is  usually  intimately  interOTown  with  the  feldspar, 
and  only  at  the  quarry  throp-fmirths  of  a  mile  east  of  Wood-^tock  aoes 
it  occur  in  masses  large  enuugli  to  he  commert  ially  valuable.  At  the 
time  of  the  writer's  visit  a  mass  of  pure  cjuartz  4  by  10  feet  was 
exposed  on  the  wall  ci  this  quarry.  The  prmcipal  iron-bearing  min- 
eral occurring  in  these  pegmatites  is  black  mica  (biotite),  usually  in 
fjuite  small  plates,  whicli  ocrasionallv  are  so  abundant  as  to  render 
the  feldsp  ar  worthless  for  pottor}-  purposes.  Muscovite  (white  mica) 
is  also  present  in  most  of  the  (|uames,  but  is  in  small  plates — too 
small  to  be  of  commercial  value,  and  usually  uot  sufficiently  abun- 
dant to  injure  the  value  of  much  of  the  feldspar.  At  the  Fagan 
quarry,  one-half  mile  south  of  Hollofield,  muscovite  is  mainly  in 
graphic  inter^owth  with  quartz  and  with  feldspar.  vSmall  quantities 
of  black  tourmaline  also  occur  at  the  latter  quarry  in  crystals  up  to 
1^  inches  in  diameter,  and  must  be  carefully  si^parated. 

Most  of  the  feldspar  deposits  of  liiis  region  are  much  decayed  at 
the  surface,  and  until  some  depth  has  been  reached  in  the  excavation 
little  or  no  blasting  is  necessarv,  the  material  usually  being  exca- 
Tat(Ml  with  the  nin  only  of  pick  and  shovel.  It  is  then  sorted  by 
hand,  and  loaded  u])on  wagnu'^  for  bnula^^'e  to  the  nearest  railroad 
point.  At  one  quarry  near  \\ Oodslock  ihe  material  is  less  decayed, 
and  steam  drilling  and  blasting  are  necessary  in  excavation.  The 
feldspar  quarried  here  is  carried  by  a  chute  dueetiy  from  the  quarry 
to  the  reuroad  cars.  Most  of  the  quarries  are  within  a  mile  of  the 
railroad,  and  many  of  them  arc  located  alonr;:  the  valley  slopes  of  the 
Pataj>sco  Kiver,  so  that  the  material  can  be  easily  handled  by 
gravity. 

The  largest  feldspar  quarry  in  this  district  is  located  in  a  pegmatite 
deposit  a  somewhat  different  character  from  those  described 
above.  It  is  situated  on  the  Frost  farm,  about  one-half  mile  south- 
southwest  of  Davis  station,  near  Woodstock,  Howard  County,  and  is 
operated  for  Goldings  Sons'  Company,  of  Trenton,  N.  ,}.,  by  5lr.  John 
Mitehell.  In  April,  1908,  this  quarry  was  about  450  feet  long  by  100 
wide  by  65  m  maximum  dei)th,  its  greatest  dimension  trending  about 
N.  6(r  E.  The  feldspar  is  of  two  varieties:  (1)  orthoclase  and  . 
microcline  yaiying  from  light  gray  to  pale  flesh-colored,  and  (2)  white 
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to  gray  soda  feldspar  (aJbite).  The  potash  feldspar  occurs  occasion- 
ftlly  in  pnro  (  rystals  ns  much  as  4  feet^across,  and  sometimes  occurs 
in  OTapiiK*  or  dendritic  intergrowths  with  ^ray  quartz.  The  soda 
feldspar  is  e<|ual  to  if  not  greater  than  the  potash  feldiipai  in  quantity, 
but  occurs  m  smaller  crystals,  which  are  seldom  over  a  few  inches 
in  diameter.  The  largest  observed  is  about  1  foot  across.  Black 
mica  (biotite)  is  entirely  absent  and  white  mica  (muscovite)  occurs 
only  rarely  and  in  plates  loss  than  an  mrh  across.  Qiinrtz  does  not 
occur  in  large  masses  but  is  mostly  interj^rown  with  feldspar.  The 
principal  iron-bearing  impurity  is  sreen  homblendcj  which  occurs  in 
prismatic  crystals  up  to  1  foot  in  length.  Pyrrhotite  also  occurs  in 
small  quantities,  usually  with  the  hornblende.  It  will  be  noted  that 
in  mineral  character  this  pegmatite  is  intermediate  between  the  two 
types  previously  mentioned.  Tlie  abundance  of  nlbite  feldspar,  the 
presence  of  hornblende,  and  the  scarcity  of  mica  relate  it  to  the  depos- 
its of  soda  spar  worked  near  Sylmar,  in  southwestern  Chester  County, 
Pa.,  while  the  presence  of  quartz  and  of  potash  feldspar,  sometimes 
graphically  intergrown,  relate  it  to  the  typical  granite  pegmatites. 

In  this  quarry  a  steam  drill  is  used  and  a  derrick  is  operated  by  a 
hoist int,^  en^j^ine.  Tho  material  is  hauled  about  a  quarter  of  a  mile  to 
the  railroad  and  is  shi|)ped  to  Trent o!i,  N.  J.,  and  uilrnini^ton,  Del. 

Cecil  County.^ — The  second  feldspar  district  of  Maryland  is  in  the 
northwestern  part  of  Cecil  Ooun  t}'.  Only  two  firms  are  now  operating 
in  this  locality,  and  these  are  quarrying  talc  as  well  }\s  feldspar.  A 
number  of  small  quarries  were  opened  in  1906  at  Bald  Friar,  1^  miles 
north  of  Conowinji^o.  Talc  is  tlie  principal  output  at  this  locality, 
and  is  ground  at  a  mill  near  the  quarries.  Feldspar  is  a  secondary 
product,  and  is  all  shipped  in  the  crude  state.  The  quarries  in  May, 
1907,  consisted  of  a  number  of  small  pits  along  the  upper  part  of  the 
bluffs  bordering  the  Susquehanna  River.  The  feldspar  when  fresh  is 
snowy  white,  and  is  of  the  soda  variety  (albite).  \ear  the  surface 
where  tlio  material  is  weathered  to  some  extent  there  is  a  slijrht  iron 
discoloration  along  the  fractures,  hut  this  is  not  s>ullicient  to  damage 
materially  the  quality  of  the  product.  The  veins  range  up  to  15  feet 
in  width,  and  snow  frequent  pinchings  and  swellings.  They  occur  as 
intrusions  in  an  area  of  rocks  which  are  mapped  on  the  Cecil  County 
sheet  of  the  Maryland  Oeo]o<:^icnl  Survey  as  serpentine,  peridotite,  and 
pyroxenit«v  The  surrountiing  rocks  have  been  altered  locally  to  form 
talc  schists,  and  in  some  cases  there  seems  to  have  been  some  further 
alteration  due  to  contact  metamorphism  by  the  feldspar  masses,  as 
suggested  by  an  unusual  abundance  of.  pyrite  near  the  pegmatite  and 
by  the  development  there  of  narrow  zones  of  fd>rous  serpentine 
(asbestos).  These  peirmatite  masses  seem  to  be  entirely  free  from 
quartz,  and  their  feldspar,  so  far  as  observed,  is  all  of  the  soda 
variety  (albite).  Mica  and  other  hijurious  minerals  are  rare  or 
entirely  absent. 

The  location  of  these  quarries  on  the  valley  slope  facilitates  the 
handling  of  the  material,  which  is  carried  do\Mi  by  cliutes  to  the  Hats 
near  the  railroad  and  the  river.  The  quantity  of  material  is  probably 
not  sulHcient  to  warriint  inminir  for  feldspar  alone,  hut  the  feldspar 
forms  an  important  adjunct  m  the  quarrying  of  talc. 

a  The  prgmatUa  depoaita  of  Cecil  County  an  brtoOy  descatbed  la  the  report  on  06dl  Coanty  hf  ttw 

Uarylaoa  UeologloslSiirvQiy,  1902. 
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In  the  spring  of  1907  a  small  quarry  was  opened  by  the  Verona 

Mining  Company  nt  Rock  Sprifiirs,  about  miles  northeast  of  Cono- 
winFO.  The  n}atorial  here  is  ahnost  exactly  similar  in  character  and 
mode  of  occurrence  to  that  just  described  from  Bald  Friar,  and  occurs 
\\ithin  the  same  belt  of  basic  rocks  (serpentine,  pyroxenite,  etc.)- 
Talc  is  also  obtained  at  this  quanj.  The  spar  is  hauled  by  team  3 
miles  to  Conowingo,  and  there  shipped  by  rail.  Feldspar  has  been 
quarried  in  the  past  at  other  points  in  the  vicinity  of  Aook  Springs 
and  }ilon«^  Octoraro  Creek. 

As  mil  be  seen  from  the  foregoing  descriptions,  most  of  the  feldspar 
deposits  worked  in  the  Woodstock  region  belong  to  the  class  of 
potash-rich  or  granite  pegmatites  already  mentioned,  while  the 
deposits  worked  in  Cecil  County ,  like  those  just  across  the  line  in 
Chester  County,  Pa.,  h(  Iotv'^  to  the  soda-rich  type  Thr  deposit 
worked  on  the  Frost  farm  near  Woodstock  is  intermediate  between 
these  two  t^'pes  in  character. 

The  only  new  features  of  note  in  the  Maryland  industry  besides 
those  already  mentioned  is  the  opening  of  a  small  q^uarry  near  IIoUo- 
field  and  of  another  2  miles  northeast  of  Gramte,  m  Baltimore 
County.  The  latter  is  operated  by  tlio  FiiToka  Mining  and  Operating 
Company,  and  is  closely  adjacent  to  a  quarry  worked  many  years 
ago  oy  Goldiugs  Sons'  Company.  It  may  tap  the  same  pegmatite 
body.  Like  most  of  the  depn^sits  worked  near  Wo<Mlstock,  it  belongs 
to  tne  granite  pegmatite  type.  Its  principal  constituents  are  ortho- 
clase  feldspar,  quartz,  black  mica  (biotite))  and  some  soda  feldspar 
(albite).   No  iaige  crystals  were  seen. 

WISOONSIN. 

The  feldspar  deposits  of  Wisconsin  are  as  yot  undeveloped. 
Pf'fjniatite  tleposits  containing  feldspar  are  known  to  occur  in  the 
towB  of  Stettin,  Marathon  County,  about  4  miles  northwest  of 
Wausau.  They  occur  as  pegmatite  dikes  cutting  granite  (quartz 
syenite),  and  are  very  abundant  oyer  an  area  5  or  6  square  nmes  in 
extent  in  the  central  part  of  this  to\\iiship.  The  dikes  vary  in  width 
from  1  foot  to  20  feetj  and  nre  said  to  be  so  abundant  localn^  as  to  be 
nearly  equal  in  quantity  to  the  masses  of  granite  lying  between  them. 
The  principal  constituents*  of  the  pegmatite  dikes  are  feldsj)ar  and 
quartZj  with  subordinate  quantities  of  white  mica  (muscoyite)  and 
of  the  iron-bearing  minerals  black  mica  (biotite),  hornblende,  pyrox- 
ene, and  other  minerals.  The  feldspar  is  mostly  a  fine-grained 
(microperthitie^  interjirowth  of  potash  feldspar  and  soda  feldspar, 
and  contains  .sutia  in  nearly  as  inrgc  percentages  as  potash.  It  is 
therefore  intermediate  in  coinjjubiUon  between  moat  oi  the  so-called 
"hard"  or  potash  feldspars  mmed  in  Canada  and  the  eastern  United 
States,  and  the  topical  ''soft"  or  soda  feldspars  such  as  are  mined  in 
Chester  County,  Pa.  The  cr>^stals  of  pure  feldspar  range  from  about 
an  inch  to  somewhat  over  a  foot  in  diameter.  The  size  of  the  dikes 
is  not  so  great  as  of  most  of  those  worked  in  the  Eastern  States,  but 
they  may  prove  of  commercial  value  if  the  iron-bearing  minerals  are 
not  so  abundant  or  so  distributed  as  to  injure  much  of  we  feld^ar. 

These  deposits  are  situated  within  about  8  miles  of  the  railroad  at 
Wausau,  and  within  about  5  miles  of  the  railroad  station  at  Marathon, 
and  seem  worthy  of  investigation  from  a  commerdal  standpoint. 
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Duiing  1907,  poUah  felckpar  was  produced  at  three  quarries  in 
Yiiginia  and  snipped  crude  to  Trenton,  N.  J.  Two  of  those  ouaxries 
are  new  developuients,  and  are  located  near  Bells,  in  Bedford  (Jounty, 

and  near  Prospect,  in  Pri?ic<'  Edward  County.    A  thinl  qaarrv 
located  near  Amelia,  in  AmeUa  County.    None  of  these  kave  yet  been 
visited  by  the  writer. 

A  deposit  of  pink  potash  feldspar,  apparently  of  excellent  quality, 

is  known  to  occur  at  Barranger  Hill,  in  Llano  County.  The  pegmatite 
here  has  been  worked  for  its  rare-earth  minerals,  but  no  attempt  has 

been  mndo  to  ntilizo  thr»  f<'l«]<par  nnd  quartz.  Its  character  is  dp- 
scribed  more  fully  in  the  report  on  <|uartz  and  feldspar  in  the  Mineral 
Resources  of  the  United  States  for  1 900. 

lOMNESOTA. 

A  considornhlo  quantity  of  Hine-soda  feldspar  or  plaj^oelase,  vaiy- 
ing  in  coinporiiiion  from  liil)ra(lorite  to  l)vtownite,  is  (juarried  in  Lake 
County  and  ground  at  Duhitli  by  two  iirnis.  The  material  is  used 
mainly  for  abrasiYe  purposes,  filter  beds,  etc.,  although  a  small 
quantity  is  used  in  potteiy  manufacture. 

PRODUCTION. 

In  the  following  table  the  material  is  entered  as  ''Crude"  or 
"Ground"  according  to  the  condition  in  which  it  was  first  placed  on 
the  market.   Practically  the  whole  production  is  eYentuaUy  crudied 

or  ground. 

The  production  of  feldspar  in  1907,  exclusive  of  that  used  for 
abrasive  purposes,  amounted  ;U,080  short  tons  of  crude  feldspar, 
valued  at  $101,810,  and  53,469  short  tons  of  ground  feldspar,  valued 
at  $397,253,  a  total  of  84,549  short  tons,  vdued  at  $499,069.  The 
State  totals  are  given  in  the  following  table: 


Frodticlion  qf/eldtpar  in  1907,  in  short  torn. 


State. 

Cnule. 

OrooiMl. 

TotaL 

Value. 

Quantity. 

Value. 

Qimotltj. 

Vah». 

M&ine  

TorUl  

3.909 
10,CA3 
7,367 
7,1(10 
1,827 

sno 

15,825 
2fi,433 

'2».  loe 
«,«7 

16,428 
U,500 
8,380 
12,286 

1,000 

11.".  224 
*i,.500 
51.770 
106,078 

If..  473 
1 j,400 
19,043 
19,033 
U,OM 

$157.3:'{4 
54..  .^5 
80,1X13 
136, 

si^m 

10,007 

U,€80 

101,816 

0,409 

#9^000 
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The  production  of  feldspar  from  1902  to  19U7  is  given  in  the  follow* 
ing  table: 

Production  of  feldspar,  1902-1901,  in  short  tons. 


CiodA. 

OuNind. 

Total. 

Qmatttj. 

Valm. 

Quantity. 

Value. 

Quantity. 

Valna. 

21,870 
13,432 
19,413 
14,517 

ai.cn 

. 

S56,501 
51,036 
6tS,/14 
57,970 
132,  «43 
101,816 

23,417 
2g,460 

25,775 

32,680 
8^406 

$194,023 

205,007 

lOT.ril2 
lii'^.lSl 
268,888 

w,2n 

45,^ 
41.S91 
46,188 
35,419 
72,656 
S4,M 

f2G0,424 

2W,733 
•im,  326 
226, 157 
401,531 

The  increase  m  the  fi^iiros  of  production  for  the  year  1907  over 
those  reported  for  inno  is  duo  in  part  to  increasing  completeness 

in  the  Sur*\"ev's  list  of  feldspar  producers,  but  in  the  main  it  nieans 
an  actual  iiicrea.se  in  production  tliroui^h  the  development  of  new 
properties  and  an  increase  in  tlie  output  of  properties  already  de- 
veloped, espt'Ciaiiy  among  the  .small  producei^s.  Tliis  growth  was 
felt  in  nearly  all  of  the  feldspar-producing  States,  but  was  checked 
in  the  fall  by  the  financial  panic.  Up  to  the  time  of  the  panic  the 
market  conditions  were  reported  to  he  s^ood. 

The  total  production  or  feldspar  in  1907,  including  abrasive  feld- 
spar, amounted  to  91,799  short  tons,  valued  at  $558,944. 

ORADES  AMD  PRICES. 

Most  dealers  recognize  tluee  grades  of  commercial  feldspar:  No. 
1,  No.  2  (sometimes  called  Standard ")i  and  No.  3.  From  quarries 
in  granite  pegmatite,  where  the  spar  is  mostly  of  the  potash  variety, 
th^  are  usually  graded  as  follows:  No.  1  is  carefully  selected,  free 

.^from  iron-be;inTiir  T^iirif  r;ds,  largely  free  from  muscovite,  and  con- 
tains little  or  no  (juartz,  usually  less  than  5  per  cent;  No.  2  is  larj^ely 
free  from  iron-bearing  minerals  and  muscovite,  but  usually  contains 
when  ground  from  15  to  20  per  cent  of  quartz;  No.  3  is  not  carefully 
select^  and  contains  somewhat  higher  percentages  of  quartz,  mus- 
covite, and  iron-bearing  minerals.  Spar  from  the  soda  i)e(xniatite8 
of  southeast(un  Pennsylvania  and  adjacent  parts  of  Maiyland,  being 
wholly  free  from  quartz,  is  jrraded  entirely  on  the  })asis  of  its  freedom 
from  iron-bearing  minerals^  principally  hornblende.  No.  1  is  care- 
fully selected  and  is  practically  free  from  such  impurities;  No.  2, 
though  less  carefully  selected,  is  still  fairly  free  from  them;  No.  3  is 
not  carefully  selected  and  carries  hornblende  in  large  enoi^  quan- 
tities  to  render  it  unfit  for  use  in  pottery  manufacture.  It  is  utilized 
principally  in  glass  manufacture.  Cnisned  pcirinatitr  from  New  York 
State,  used  for  poultiy  grit  and  lor  coveihigs  for  suriaces  to  give  them 
the  appearance  of  granite,  and  feldspar  from  Minnesota  used  mainly 
for  abrasive  purposes,  are  graded  according  to  coarseness. 

The  prices  of  feldspar  during  1907,  so  far  as  data  are  available, 
^.vore  about  as  follows:  The  "Standard,"  or  No.  2  spar,  wbii  li  con- 
stituted the  great  bulk  of  the  feldspar  used  in  the  potteiy  trade, 
brought  in  the  crude  state  in  Maine  from  S2.50  to  S3  per  long  ton, 
free  on  board  nearest  shipping  point  to  quarries;  in  New  York  from 
14  to  $5;  in  Pennsylvania  mm  S3.50  to  $4.50,  and  in  Maiyland  from 
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S3.50  to  $4,  Crude  No.  1  feldspar  usually  brings  from  50  cents  to 
$1.50  more  per  ton  tiiau  No.  2,  and  crude  No.  3  biings  about  the  same 
amoimt  lees. 

The  prioes  for  No.  2  or  "Standard"  spar,  ground  to  the  fineness 

usually  dcmandiMl  in  the  pottery  industry,  ranges  in  most  cases  from 
$7  to  $10  per  short  ton,  tree  on  board  nearest  shipping  point  to  the 
mills.  No.  1  brings  from  $2  to  S4  more  per  ton.  With  finer  grind- 
ing, such  as  is  demanded  by  some  scounng  soap  manuiaclurers,  the 
pncee  are  proportionally  higher. 

Very  pure,  carefully  selected  potash  feldflpar,  for  use  in  the  manu- 
facture of  artificial  teeth,  usuafij  sells  at  mm  $6  to  $8  per  barrel 
of  350  pounds. 


Digitized  by  Google 


TAIiC  AND  SOAi^lSTONE. 


INTROJ[>UCTION. 

Talc  and  soapstone  are  found  in  nearly  all  the  Atlantic  slope  States, 
and  in  man^  oi  them  the  deposits  are  so  favorably  located  as  regards 
transportation  and  markets  as  to  make  their  developiiiont  profitable. 
During  1906  and  1907  such  (quarries  were  operated  in  Georgia,  North 
Carolina,  Virginia,  Maryland,  Peunsyivania,  New  York,  New  Jersey, 
Bhode  island,  Massacnusetts,  and  Vermont.  New  York,  which 
formerly  enjoyed  the  distinction  of  heing  t^e  largest  producer  of  talc 
in  the  United  States,  was  in  1906  and  1907  surpassed  as  to  value  by 
Virginia,  whose  product  represents  about  41  per  cent  of  the  total  value. 

Deposits  of  talc  and  soapstone  occur  in  several  of  the  Western 
States  also,  but  the  conditions  as  regards  transportation  and  markets 
are  not  &Torable  enough  at  the  present  time  to  justify  de^velopment, 
since  the  industries  in  which  these  minerals  would  be  used  have  not 
yet  been  established. 

Small  quantities  of  talc  were  quarried  in  California  and  Waslmigton 
durincr  ]904  and  1905,  but  no  production  was  reported  from  either 
State  in  1906,  nor  any  from  Washington  in  1907. 

The  product  of  the  quarries  yaries  from  pure  foliated  talc  to  harder 
steatite  or  soapstone.  For  use  in  l  ie  arte  it  is  either  powdered  or 
sawed  into  slaos  or  manufactured  into  variou>!  articles.  The  pow- 
dered or  flour  talc  is  used  in  the  nnumfacture  of  a  great  variety  of 
articles,  such  as  fireproof  paints,  electric  insulators,  coverinL''  for 
steam  pipes,  foundry  facings,  dynamite,  paper,  toilet  powder, 
leather  lubricators,  and  soap.  The  soapstone,  not  powdered,  is  used 
xn  the  manufacture  of  hearthstones,  furnace  linings,  laboratory 
tables,  laundry  tubs,  ovens,  foot  warmers,  and  many  other  articles 
of  everyday  use.  Some  of  the  purer  varieties  are  mamifartiired  into 
pencils  and  pas  tips,  the  tale  suitable  for  this  purpose  bringing  a 
higher  price  than  any  other  produced  in  this  country. 

FBODtrCTION. 

Including  the  production  of  fibrous  talc,  most  of  which  is  quarried 
at  GouTemeur,  St.  Lawrence  County,  K.  Y.,  the  total  output  of  talc 
and  soapstone  in  the  United  States  in  1907  amounted  to  139,810 
short  tons,  valued  at  $1,531,047,  an  increase,  as  compared  witli  1906, 
of  lO.lfU)  ^hort  tons,  or  15.9  per  cent,  in  qonntity,  and  of  $99,491, 
or  7  \>vv  ( cm.  in  value.  The  mcrea.sed  production  in  1907  was  dis- 
tributed among  ail  the  new  important  producing  States. 

The  smaller  percentage  of  increase  in  value  was  not  due  to  any  genr 
ersl  decline  in  price,  but  to  a  larger  proportion  of  the  product  which 
was  sold  in  the  crude  or  unmanufactured  state,  and  in  this  portion 
of  the  product  there  was  a  decline  in  price.  By  far  the  larger  num- 
ber of  the  talc  and  soapetone  quarries  are  operated  or  controlled  by 
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the  manufacturers,  and  only  a  comparatively  small  part  of  the  output 
is  sold  in  the  mide  st  ate.  In  1907,  however,  there  was  an  umisuallv 
large  quantity  sold  crude,  and  part  of  this  was  low-^ade  material. 
Thiquantity  sold  crude  in  1906  was  15,211  short  tons,  having  an  aver- 
age value  per  ton  of  $2.65.  In  1907  the  nuurketed  production  of  lon^h 
or  unmanufactured  soapstone  was  25,538  tons,  at  an  average  pnce 
per  ton  of  §1.30,  so  that  while  the  quantity  sold  exhibited  n  ixam  of 
10,327  short  tons,  or  about  66  per  cent,  the  t^tal  value  decreased 
$5,712.  The  average  price  for  ground  soapstone  was  the  same  in 
1907  as  in  1906,  wnue  prices  for  manufactured  articles  or  partially 
manufactured  materials  were  hisfier. 

The  talc  and  soapstone  prodniction  is  classified  in  the  foUowine 
four  ^inroups:  Rou<rh  or  crude,  sawed  into  slabs,  manufactured 
articles,  and  ground.  A  part  of  the  crude  product,  represented  in 
the  first  ^oup,  is  sold  to  factories,  and  some  of  this  is  probably  again 
included  in  the  estimates  of  manufactured  articles  or  eround  mate- 
rials represented  in  the  other  three  groups,  though  duphcation  is 
avoided  if  possible.  The  relative  quantity  and  values  of  these 
varieties  profkiced  in  the  United  States  during  the  last  four  years  are 
shown  in  the  following  table: 


FndmBtkn  oftakmd  9oap$tan$  in  Uu  Umttd  Stata,  aeoordmg  lo  m«fut,  2904^1907. 


Condition  in  which  BMrksted. 

not. 

• 

IMS. 

Quantity 
(short 
ton*). 

ValDi. 

Average 

price 
per  tin. 

Quantity 
(short 
tone). 

Value. 

Averafpe 

prloe 
per  ton. 

RniiKh  .  

Total  <*.  

I.  816 

3.&W 

II,  900 

19,270 

04,276 
283,373 

m,  812 

85.11 

16.70 
23.63 
7.94 

1,625 
4,779 
14,665 

75,565 

110,483 

80,  8?J 
40kl  m 

S6.45 

16.92 
27.53 

7.77 

91,  ifsy 

a-lO,  731 



ia32 

96.634 

l,UiS2,0tj2 

11.20 

Conditloii  In  which  nuikctBd. 

MOT. 

Quantity  ' 
{abort   j  VtAm. 
tons).  1 

Averagt) 

price 
per  ton. 

Quantity 
(eliort 

j  AvsnsB 
Value    j  prtoe 
>  per  ton. 

RoiiKli  

15,211 
4.080 

$40, 337 
676,314 

«2.65 
I».  7H 
26.78 
&80 

25,  fas 
4,  K22 
23,4«4 
85,906 

$3-1.025 

648,475 
756,279 

tl.38 

19.01 
27.61 

aso 

130,644 

1,481,666 

11.87 

188,810 

1,681,<M7 1  ia«6 

«  Tnr  Iii  l'^  i.  ittt  and  laoadry  tubs;  Urc  brick  for  stoves,  heaters,  etc;  hearUutonos,  mantels,  slnlcsy 
rri  i  ii.  s  Hhu.'  iMmcUa^  taUor'e  praoiia,  gM  ttpe,  bamer  biaoke,  cmyona,  and namerooe  otliar  articles 

lor     t-ryiiay  use. 

('  I'l  !•  f'.iiinii  y  i.ioiny's.  pafv  r  irnikinK,  luhricat<irs  for  (in>ssin>?  skins  uiul  IrntluT,  etc. 
c  Exclusive  of  tbo  quantity  nsM  for  i»i^:mt  nt,  which  is  included  among  mineral  paints. 


The  total  production  of  talc  and  soapstone  in  the  various  States  in 
\[H)!i,  lOOf),  and  IW7  \fi  fHot^ti  in  trie  followinir  tnble.  Tn  eases 
where  the  whole  production  of  a  State  i.s  liniited  to  llif  operations  of 
one  or  two  quarries*,  the  statistics  are  combined  with  one  or  more 
other  States  in  order  that  information  regarding  indtvidnal  estab- 
lishments may  not  be  divulged.  As  shown  by  this  table,  New  York 
produces  the  largest  quantity,  nearly  all  of  the  fibrous  variety,  while 
Virginia,  second  in  quantity,  rnnkf?  first  in  the  value  of  the  prodnet, 
because  of  the  advanced  state  of  manufacture  in  wiiich  the  output  is 
sold* 
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Production    talc  and  toapoione,  1906t  1906, 1907,  by  States,  in  short  tons. 


State. 

1907. 

Qoantity. 

Value. 

Quaitttty. 

Vahl*. 

(") 
S23,310 

52,961 
657,200 

60.  T29 

£00,800 

ValOB. 

Marjuand  

(«) 

(") 

5,796 
56,500 
4,035 
8,978 
17,606 

n 

S38,241 
445,000 

74,  f 590 
(  ki,  ."j2.i 
425,000 

(") 

13.»81 
61,672 
4,009 
10,413 
23,624 

739 

5,064 
17,103 
67,800 

4.085 
16.200 
20,278 

111.473 

32,250 
46,871 

626,000 
74.347 

.s2.  :mo 
631,880 

as,m 

9i,m 

«  Tncliidi'<!  in  "  Othor  States." 

'  I'uiifnriua.  (iKiiKni,  Maryland,  Massachusetts,  and  Washintrton  in  15XJ5;  QaotgfM, 
nod  Hhodo  Island  in  11*06;  CalilomU,  MASsaohasetts,  and  iihode  lAland  ia  1907. 

PRODUCTION  OP  FIBROUS  TALC  IN  NEW  YORK. 

Praetieally  all  of  the  fibrous  variety  of  talc  produced  in  the  United 

States  comes  from  the  vicinity  of  Gouveraeur,  St.  Lawrence  County, 
N.  Y.  It  is  all  ^ound  and  is  u.sed  principally  for  filling  in  the  manu- 
facture of  medium  grades  of  paper,  though  some  goes  into  the  paint 
trade,  and  some  is  used  in  the  preparation  of  wall  planters,  for  which 
its  fibrous  cbaracter  and  heat-resisting  quality  make  it  well  adapted. 
The  production  of  fibrous  talc  in  New  Yoik  from  1904  to  1907, 
indusiTe,  is  shown  in  the  following  table: 

Produdion  offihrow  ta2e  in  New  Torh,  1904^1907, 4n  Aort  torn. 


Urn. 

1904. 

1905. 

1906.           1  1907. 

tlty. 

ValtM. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Qoan- 
lltgr. 

Value. 

Paper  filling  

Paint  

1  64,006 

9607,400 

M,a99 

94tf,il00 

81,638 

9687,200 

07,900 

1996^090 

TOTAL  PRODUCTION. 

The  quantity  and  value  of  talc  and  soapstonc  products  from  New 
York,  as  compared  with  the  total  from  all  other  States  since  1880 
and  to  the  close  of  1907,  are  shown  on  the  following  table.  From 
this  it  appears  that  in  me  twenty-eight  years  from  1880  to  1907, 
inclusive,  the  period  covered  by  the  volumes  of  Mineral  Resources, 
the  total  production  of  talc  and  soapstone  has  amounted  to  1,700,003 
short  tons,  valued  at  §19,090,103.  Of  this  total  New  York  has  con- 
tributed about  50  per  cent  of  the  value. 

Produaion  o/  talc  and  soapsUme  in  the  United  States,  1880-1907,  in  short  tons. 


Year. 


188&-1900... 

1901  

1902  

1903  

1904  

1906  

1906  

1907  

Total 


•New  York. 


Quantity.  Value. 


629,925 
69,200 
71,100 
60,230 
64,005 
56,500 
61,672 
67,800 


1,990,432 


»5, 933, 501 
483,  (100 
61.5, 350 
421,600 
607,400 
445,000 
557,200 
626,000 


AH  other  States. 


Quantity. 


9,580,651 


340,003 
28,643 
26,854 
26,671 
27,184 
40.134 
58,972 
72,(ttO 


990,471 


Yalua. 


Total. 


Quantity.  ValoB. 


$5,291,151 
424,888 
625, 157 
418,460 
433,331 
037,062 
874,356 
906,O«7 


9,999.492 


9t^t,928 
97,843 
97,954 
86,901 
91,189 
96,634 

120,644 

M9,ao  j 


111,224,652 
90S, 488 
1,140,507 
840,000 
940,731 
1,082,062 
1,431,556 
1,681,017 


1,7Q9;969 


19,099, 199 
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IMPOBT8. 

The  imports  of  talc  into  the  United  States  have  never  been  laree, 
though  the  prices  obtamed  are  usuaUy  somewhat  higher  than  we 
averages  shown  for  the  American  product,  and  the  values  quoted 

for  the  foreign  material  are  at  point  of  shipment  and  ai©  exclusive  of 
frei<^ht  and  duty.  The  reasoii  for  those  higher  values  may  be  attrib- 
uted to  the  fact  that  onlv  the  fancy  grades,  which  are  used  for  the 
manufacture  of  face  powder  and  for  medicinal  purposes,  are  imported 
into  this  country,  'nie  imports  in  1907  showed  an  increase  of  nearly 
50  per  cent,  both  in  quantity  and  value,  over  1906. 


Tak  imported  into  the  United  8late§,  1902-1907,  in  short  tont. 


Taw. 

QinaaUty. 

Value. 

Ymt. 

Volae. 

2.866 
1,7«1 

a|att 

18,677 
30,870 

\m>  

4,000 
lO^COO 

m,mi 

1W7  

CANADIAN  PRODUCTION. 

There  has  been  a  small  production  of  talc  in  Canada  for  several 

years,  but  the  tonnage  and  values  have  varied  considerably.  In 
1907  the  production  amounted  to  1,534  short  tons,  an  increase  of 
nearly  25  cont  over  that  of  1906,  which  in  turn  was  more  than 
douhlo  than  that  of  1905.  The  ranadlan  Geological  Survey  reports 
the  pruductiou  of  talc  in  the  Dumiiauu  for  llic  iuat  six  years  as  follows: 


Ftodudion  itftakin  OoHKb,  1902-1907,  in  thoH  ton*. 


Tear. 

Qnaiitity. 

Value. 

! 

1 

ValM. 

689 

688 

m 

II.SIH 
1,876 

fiOO 
1,234 
1,534 

ll.bijO 
3,090 
4,602 

19<i3  

1904  
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New  South  Wales   8QI 

South  Africa   804 

Diller,  J.  8.,  paper  on  asbestos   711-722  . 

District  of  Columbia,  ammonia   Ml 

brick  and  tllo   hUL  ' 

clay  products   SSH 

coal  tar   212 

gas   as 

gascokn   aifl 

mineral  waters   7V>.7<>2 

oil  and  wat«r  (fas   306 

pottery   522 

Drain  tile,  value   fill  i 

Dutch  East  Indies,  petroleum   418.472 

S. 

Earthenwam  and  stonewarp,  exports   iia 

imports   i2I 

rrd,  production   522 

East  Liverpool,  Ohio,  potterj-  production   526 

Eck«'l,  E.  C,  paper  on  cement  industry        ^ 77 -193 

lime  and  sand-lime  brick   M-S-AAl 

Electrical  supplies,  porcelain   522 

Emerald,  Colombia   802 

Emery  Imports   fili 

(See  also  Conmdum  and  emeri,'.) 

Eni^nc  sand,  production   iSil 

(See  alto  Sand  and  gravel.) 

England,  arsenic   fi2& 

fluorspar   54() 

grindstones,  imports  from   fil2 

phosphate  rock   6.'V4 

strontium   fififi 

Exports,  asphalt   122 

brick   528 

cement   iffii 

clay  products   5ffi 

coal   fl2 

coke   251 

earthen  and  stone  ware   52S. 

limp   55J1 

marble   .576 

nilncTBl  waters   IM 

monozitc   121 

oilstones  and  scythestones   fiLl 

petroleum   414.417 

phosphate  rock  f).S4.6y> 

pottery   52ii 

salt   fitili 

slate   560 

stone   5I£ 

sulphur   fin 

from  Sicily   67S 

P. 

Feldspar  

(See  alito  Quartz  and  feldspar.) 

abrasive  feldspar   filfi 

chemical  and  ph\T<ittil  <  liarat'i»  rs   K.V) 

lime-sodii  fnldspar   s:,'i 

potash-soda  feldspar   K.'.i 


Feldspar,  commercial  deposits   R&; 

grinding  

localities,  by  SUte»   SjS 

mining. . .    8il 

occurrence   K'O. 

prices   sn 

production,  by  States   871 

uses   H5f'. 

Fertillters  of  all  kinds,  Importad   hil 

Fire  clay,  production,  by  States   ill 

Fire  proofing,  value   5JJ 

Fire  sand,  prodtictlon   5.V 

(See  aim  Sand  and  gravel.) 

Flat  Top,  W.  Va.,  coke  district   -j^ 

Flint,  i^ebbles   ^ 

(See  afro  Quartz  and  feldspar. ) 

Florida,  brick  and  tile   VU 

clay   Ml 

clay  products  

coal  tar   Hi 

fuller's  earth  

gas   m 

gas  coke   31( 

lime   iA' 

limestone.   568.60: 

mineral  waters   7.'»5. 76: 

oil  and  water  gas  -.   3Dt 

phosphat4-  rock  6-5?  ft-V 

pottery     521 

sand  and  gravel   5i 

sand-lime  brick   55 

water-gas  tar   31 

Fluorspar  and  cryolite,  by  Ernest  F.  Iturcli- 

anl  6.17 -ft4 

bibliography   Ql 

charncter  and  occurrence   £2 

preparation  and  u.ses  

prices                                           ...  63: 

production   SI 

in  England   fv4 

Fractionation  of  cnide  petroleum  by  capil- 
lary nitration   II 

France,  arsenic   62 

coal   fi. 

graphite   13 

gypsum   £1 

ocher   10 

petroleum,  exports  to   H 

phosphate  rock   fia 

pyrltc   fiS 

salt   iMi 

sulphur   fii 

Fuller's  earth,  by  F.  H.  Van  Horn   73l-7.t 

bibliography   7A 

imports   lA 

mining  and  preparation   U 

production   Zli 

Furnace  flux,  by  Stales  

Furnace  sand.  pro<hu'tion  

Oadolinitc       alno  Monazite)   I£ 

Galicia,  petroleum   If 

Garnet  (abrasive),  production   fil 

uot»«  on  industry   HI 

Oaniot  (gem)     hi 

<ias,  production,  by  Slates   2i 
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Gas,  cokR,  tar,  aud  ammonia,  by  E.  W. 


Parker  281^ 

ini})orts  of  ooal-tar  products   322 

production   282 

ammonia  

coal  gas   ISl 

coal  tar   310 

coke   aflft 

oil  anrl  Wiitcr  gas   3(S 

wat<'r-gus  lar   312 

production  and  value,  a^^egatp,  by 

States   aii 

vttluo   .  320 

<  icnu,  minerals  of  southern  California  

Canada   S38 

Madagascar   £32 

North  Carolina   S3S 

Cicorgia,  ammonia   317 

aslxfltos   Zlfi. 

barytcs   687.691 

brick  and  tile   5iQ 

cement,  natural   189 

Portland   4ZS 

clay   si2 

clay  products   5QQ 

coal   14.106 

coal  tar   312 

coke   2SQ. 

fuller's  earth   131 

gas   29& 

gas  coke   3iQ 

glass  sand   35i 

granite   568,581 

graphite   I3i 

lime   all 

limestone   .T-s.ftri 

marble  .'^(■■8,  jlG 

mica   748 

mineral  waters   755,  Zfi2 

ocher   698 

deposits   700 

oil  and  water  gas   306 

pottery   i22 

pyritii   fiSQ 

sand  :i!i<l  trmvcl   554 

saiul-limo  bnck   561 

slate   559,  .'i61 

talc   875 

water-gas  tar   313 

(Jermany.  amber   796 

ansenic   S2fl 

bromine   G70 

coal   23 

graphite   I3tt 

gypsum   M2 

magnesitc   ZM 

ocher   700 

petroleum   417,470 

phosphal«i  rock   654 

pyrit<>   fi82 

salt   fifla 

rilass  sand  (sre  abo  Sand  and  gravel)   555 

Granite   508,577-584 

(are  alto  Stone  industry.) 

Imports   576 

production   aki 

by  Stat«js   581 
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Granite,  value  508,582 

by  States   m 

by  uses  ^   581 

Vermont  production   583 

Graphite,  by  Frank  L.  Hess  73.^-736 

imports   736 

prices   736 

production   736 

amorphous   735 

artificial   736 

crj'stalllne   735 

world'>5  produc^tlon   73fi 

Gravel  (.?<■(  airfo  .Sand  and  gravel)   555 

Great  Britain,  arsenic   620. 

coal   63 

gypsum   640 

petroleum   417.471 

phosphate  rock   651 

salt   660 

Oroeoo,  emery   615 

magneslte   2JQ, 

sulphur     679 

Greenland,  cryolite   641 

GrfH-nsburg,  Pa.,  coke  district   215 

Griudfit4jne,  Imports   612 

production   liU 

by  Statts   512 

Canadian   612 

value   (112 

Grlqniiliind  West,  diamond   803 

Guano,  imports   65Z 

Gypsum  and  gypsum  products,  by  Kmnst  F. 

Burehard   G43-«>50 

bibliography   QjQ. 

condition  of  trade   644 

disposition,  as  to  u.ses   648 

imports   048 

production,  by  Slates   647 

prices   648 

products   Ml 

range  and  dLstribution   §^ 

world's  production   649 

IL 

Uawalloi)  Islands,  granite  

lime   512 

protroleum,  exports  to   41.3,417 

sand   555 

Herzegovina,  pjrrlte   6ffi 

Ilfss,  Frank  L.,  paper  on  arsenic   627-630 

graphite   TTi.VToki 

mil,  B.,  paper  on  natural  gas  3i'.'>-.M<i 

Holland,  ooal   m 

phosjihiit*'  rtx  k   654 

Hollow  building  block   512 

Hones,  imports   013 

Hongkong,  petroleum,  exports  to   US 

Hudson  River  district,  common  brick   512 

Hungary,  magneslte   740 

opal   812 

pyrllo   682 

sulphur   679 

I. 

Idaho,  beryl   709 

brick  and  I ile   510. 

clay   6^ 
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Papa 

Idaho,  clay  products   ajQ 

cmmI   14.107 

coal  taf   312 

ifas   2S& 

jjas  oolcB   aiQ 

granite     568. 5S1 

lime   547 

limestone   5«W,002 

marble   5f>8.595 

mica   ZIH. 

minorni  waters   7&5. 7»a 

roonazitc    790 

phosphate  rock  «52.65fi 

salt   fifiQ 

sand-Iimo  brick   551 

sandstone  568, 501 

Illinois,  ammonia   311 

brick  and  tile   SIQ 

cement,  Portland   478 

nntnral  

8la«   491 

clay   512 

clay  products   500 

coal   14,108 

coaJ  tar   212 

coke   2fiO 

fluorspar   filQ 

gas   288 

gasooke   Jlfl 

glass  sand   555 

lime   547 

limestone   568,602 

metallic  paint   .  71)2 

mineral  waters   755, 23 

natural  gas   325.339 

acreage   SI 

oil  and  water  gas   300 

petroleum   347,373 

pottery   522 

puttolan,  or  slag  cenietit   491 

pyrite   680 

quarts   849 

sand  and  gravel   555 

sand-Iimc  brick   551 

sandstone   568.591 

tripoU   621 

water-gas  tar   313 

Illustration: 

Plate  I.  Coal  ne)<l.><  of  United  States  (in 
pocket) - 

Fig.  1,  Production  of  coal  in  United 

States  in  1907  

Fig.  2.  Yearly  production  of  coal, 

lS.56-1907  

Fig.  3,  Average  yearly  production  of 

ooal  sine©  1814  

Fig.  4,  World's  ])ro(luction  of  coal  

Fig.  5,  Rise  and  decline  of  Glenn  pool. 
Fig.  6,  Comparison  of  production  of 

Portland  and  natural  cement, 

iwNvmor   490 

Import!?,  ulizarine   322 

aniline  stills  

iirscnic  

asbestos  

asphalt  
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Imports,  barjrtm   6% 

borax   fia 

brick  and  tile   52 

buhrstuiie^  and  millstones   fil 

cement  

china  and  porcelain   {2 

clay   fA 

clay  products   52 

ooal   fi; 

coal-tar  products   32: 

coke   25 

corundum   fii. 

cr>-olit«    til 

earthen  and  stone  ware   52 

emery   gi. 

fertilisers  

flint  pebbles   8.V 

fuller's  earth  

granite   571 

graphite   22i 

grindstones   ^ 

guano   lii 

gypsum   Ml 

hones   61 ; 

infusorial  earth     fi2: 

kaolin  or  china  clay   UA- 

lime   5a 

litharge   TJL 

magneslte   12 

marble   iiii 

mica   24! 

mineral  waters  

natural  gas   34* 

ocher   la; 

oibtones  and  scytheston«s   oi: 

onyx   5Ii 

orange  mineral.    7n' 

pearls   a£ 

petroleum   Hi 

phosphate  rock   tij: 

pottery   52' 

precious  stones  

pumice  ,  JJ2; 

pyrite   6K 

quarts   g« 

rod  lea<i   TQ^ 

rotten  stone   (21 

salicylic  acid  , .  321 

salt   fiji 

sand  and  gravel   55; 

sienna   fiQ* 

slate   5«< 

stone   ill 

strontium   09<. 

sulphur,  by  counlrieLS  and  by  customs 

districts   Jili 

talc   871 

thorium  nitrate                               . .  2JJi 

uraljer  

Venetian  red   707 

whetstones  and  oilstones   fil2 

white  lead   7Q7 

line  oxide   IQ£ 

India,  diamond   hOt 

graphite   73( 

mica   75C 
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India,  petroleum  418. 470 

salt   670 

sapphire   ffll 

tourmaline   fflZ 

Indlaoa,  ammouia   311 

brick  and  tilo   Mfl 

cement,  natural   4^ 

Portland   128 

clay   512 

clay  products   SSL 

coal   14.117 

coal  tar   312 

gas   2118 

gas  coke   310 

glass  sand   55£ 

lime   541 

limestone   568.602 

mineral  waters   7.55. 763 

monazite   ZlMl 

natural  gas   325.338. 

acrcace   321 

oil  and  waU^r  gas   3Qd 

oilstones   013 

petroleum   347, 372 

pottery   522. 

pyrite   680 

sand  and  gravel   55& 

sand-lime  brick   5U 

sandstone  568.591 

vator-gastar   212 

whetstones   612 

Infusorial  earth  and  tripoli  610=^ 

Imports   621 

notes  on  deposits  of  infusorial  earth   620 

on  tripoli  industry   621 

prbduction   filS 

Iowa,  ammonia   211 

brick  and  tile   SID 

clay   542 

clay  products   200 

cool   14. 121 

coal  tar   212 

gas   2fia 

gas  coke   210 

gj'psum   fill 

lime   M7 

llmestono   568.  ar2 

mineral  waters   755, 764 

ocher   flffi 

oil  and  water  gas   306 

pottery   £22 

sand  and  gravel   5S5. 

sand-lime  brick   551 

sandstone   568,591 

shale   203 

water-gas  tar   212 

Ireland,  strontium   6Sfi 

Irwin,  Pa.,  coke  district   226 

Italy,  coal   65 

graphite   I3a 

petroleum   417, 470 

pyrite   l>i2. 

salt   662. 

Imports  from   670 

sulphur   077, 679 
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Jade,  Burma   all 

Japan,  coal   65 

graphite   236 

ocher   700 

petroleum   418,473 

salt   669 

sulphur   677.679 

volcanic  salt   491 

Java,  petroleum   418. 472 

Kalnlte,  imports   65Z 

Kanawha,  W .  \'a.,  coke  district   286 

Kansas,  asphalt   225 

brick  and  tile   510 

cement,  natural   489 

Portland   428 

clay  products   500 

coal   14. 125 

coal  tar   212 

coke   260 

gas   2fla 

gas  coke   310 

gypsum   647 

lime   547 

limestone  5*^8,  W2 

mineral  waters   755, 764 

natural  gas   325.340 

acreage   Sil 

oil  and  water  gas   30ft 

petroleum   347 

pottery   522 

salt   660 

sand  and  gravel   .va 

sand-llme  brick   551 

sandstone   668.501 

Kaolin,  or  china  clay.  Imports   544 

production,  by  States   542 

Kashmir,  sapphire   824 

Kentucky,  ammonia   311 

asphalt   728 

barytes....   688. 091 

brick  and  tile   Sio 

cement,  natural   4s9 

Portland   428 

slag   <9l 

clay   542 

clay  products   SflQ 

coal   14.129 

coal  tar   312 

coke   262 

diamond   803 

fluorspar   641 

gas   288 

gas  coke   aiQ 

glass  sand   555 

Infusorial  earth   620 

lime   547 

limestone  .sCks,  &t2 

marble  506.595 

mineral  waters   755.265 

natural  gas   325,336 

acreage   331 

ocher   638 

oil  and  water  gas   306 

petroleum  :147.  ;t59.  .T66 
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Kentucky,  pottery   i21 

sand  and  grave]   Sfi& 

sand-lime  brick  

sandstone  568,691 

Kles»-riti>,  hiiporta   651 

Kuuiite,  Caliluraia   i2i 

L. 

Lebanon  Valley  and  Schuylkill,  Pa.,  coke 

district   222 

Lima-Indiana  oil  field  

Lime  and  sand-linie  brick,  by  Edwin  C. 

Eckel   M.S-.m 

Lime,  exports   550 

fuels  used  in  burning   548 

consumption,  per  ton  of  lime  

hydrated  lime   h^Q. 

imports   55Q 

production,  by  States   hM 

uses   fiil 

value   Sifi 

Limestone   .Vi8.  .''>'.X'-'Vi<> 

(See  aUo  Stone.) 

for  chemical  industries   548,589 

tor  furnace  flux   fiOS 

production  

by  States   fl02 

value   5^.  iK>4 

by  Stales   6ffif 

by  uses   fi(E2 

Lipari,  pumice   >u'3 

Litharge,  imports   707 

production   707 

Lithopbone,  production   707 

Ix>uisiana,  brick  and  lile   blU 

clay  products   500 

coal  tar   312 

gas   2ai 

gas  coke   310 

mineral  waters   755,765 

natural  gas     325. 343 

acreage     331 

oil  and  water  gas   3£lfi 

petroleum   347. 404 

pottery   522 

salt   66Q 

sand  and  gravel   55S 

sulphur   673.674 

water-gas  tar   313 

Louren^o  Marquez,  magnesite   740 

Lower  Connellsvllle,  Pa.,  coke  district   276 

M. 

Madagascar,  spodumono   876 

gem  rainorals  of   821 

Magnosito,  by  Charles  G.  Yale   7.37-740 

California   737 

Imports   730 

occurrence   24Q 

prices     737 

production   I3& 

uses   23a 

Maine,  amethyst   797 

ammonia   317 

arsenic   628 

beryl   Zfift 


Page. 

Maine,  brick  and  tile   ^U} 

clay  products   .Vni 

coal  tar   312 

feldspar   854* 

gss  

gas  coke   310 

granite  566.581 

lime   547 

limestone  568,002 

mica   748 

mineral  waters   755.7<jfc 

oil  and  water  gas   306 

pbenacite   fiia 

pottery   522 

sand  and  gravel   555 

slate  559.561 

spodumene   825 

topax   826 

tourmaline   sSSi. 

Malay  imitates,  monatite   122 

Marble,  exporbs   SIC 

(See  alto  Stone.) 

imports   521i 

production   5S 

by  States   SSa 

value   53Si 

by  SUtes   568.  ■'i9o 

by  uses   fifii 

Maryliiml,  ^immonla   311 

brick  mid  tile   510 

cement,  natural   4S9 

slag   4fll 

clay   542 

clay  products   5ffll 

coal   14,135 

cool  tar   312 

coke   2S& 

Cumberland  coai   138 

feldspar   Sfiii 

gas   22S 

gas  coke   312 

glass  sand   555 

granite   568.581 

infusorial  earth   620 

lime   512 

limostone   568.602 

marble   568. 5t6 

metallic  paint  and  mortar  colors   ID2 

mica   742 

mineral  waters     755, 767 

oil  and  water  gas   306 

pottery   fi22 

puztoian,  or  slag  cement   4^ 

quartz   847 

abrasive   iM. 

sand  and  grovel  

sand-lime  brick  

sandstone  568. 5a  I 

slate   .Vi9..S6l 

taic   Slii 

water-gas  tar   313 

Massachusetts,  ammonia   312 

brick  and  tUe   Sfl 

clay   fi42 

clay  products   SSQ. 

coal  tar   312 
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Massachusetts,  coke   2^  \ 

emery   fili 

feldspi^   858 

fuller's  earth   132 

gas   228 

gas  coke   21fi 

glass  sand   fifia 

granite   568, 581 

Infusorial  earth   221 

lime   64Z 

limestone   5G.S.G02 

marble   at>8,59a 

mineral  waters   755, 767  i 

oil  and  water  gas   306 

pottery   522 

pyrito   fm 

quartz   R49 

abrasive.:   filfi 

salt   660 

sand  and  gravel   555 

sandstone   568.591 

talc   8Z5 

trap  rock   568,585 

WQtcr-gas  tar   313 

Metallic  paint   698,702 

production,  by  States   702 

Metric  carat   808 

Mexico,  asphalt   i2ft 

coal   fifi 

graphite   736 

pearls   842 

petroleum   461 

exports  to  414,417 

salt,  exports  to   669 

sulphur   679 

Mica,  by  Douglas  B.  Sterrett   741-750 

exports   749 

foreign  pro<luctlon   750 

Imports   749 

occiirrencc,  by  States   lil  ^ 

prices   Tai  , 

production   746, 749 

uses   Ii£  , 

Michigan,  ammonia   1 

brick  and  tile   filfi  I 

bromine   670 

cement,  Portland   128 

clay   542 

clay  products   fijjQ 

ooftl   14,142 

coal  tar   312 

ooke   ^ 

gas   ais 

gas  coke   310 

glass  sand    555 

graphite   I2i 

grindstone   612 

g3T)sum   647 

Ume   547 

limestone   568,602 

mineral  waters   755,769 

oil  and  water  gas   306 

petroleum   347, 413 

pottery   522 

salt   esQ 

sand  and  gravel     555 

sond-Hmo  brick   551 
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Michigan,  sandstone  5<>K.(jO'J 

9C3rtbestoQes   613 

whetstones   fili 

Mlddleton,  Jefferson,  paper  on  clay- working 

Industries   49f>-544 

Milwaukee,  Wis.,  coal-trade  review   86 

Millstones  and  buhrstones   009 

{See  also  Buhrstones.) 

Mineral  paints,  by  E.  F.  Burchard  CQ7-709 

bibliography   709 

chemical  pigments   706 

paint  tests   707 

pigments  made  from  ores   703 

production   698 

Mineral  waters,  by  Samuel  Sanford   751-784 

carbonated  beverages   757 

conditions  in  trade   752 

deflniUon   151 

exports   784 

imports   783 

medicinal  and  table  waters   Z52 

number  of  springs   T-Vi,  75.S 

production,  by  States   755 

scope  of  statistics   751 

springs  as  resorts   753 

Uude,  review  of   754 

trade  by  States   158 

mediclnul  waters   Z55 

table  waters   255 

valuation  of   Zfii 

value   755 

Minnesota,  ammonia   312 

brick  and  Ule   51Q 

cement,  natural   489 

clay   542 

clay  products   5fiQ 

coal  tar   312 

coke   288 

feldspar   870 

abrasive   filfi 

gas   298 

gas  coke   310 

granite   568,581 

Ume   547 

limestone   668,602 

mineral  waters   755.769 

oil  and  water  gas   306 

pottery   ^ 

sand  and  gravel   fifiS 

sand-lime  brick   551 

sandstone   868,691 

water-gas  tar   213 

MissLwIppI,  brick  and  tile   510 

clay  products   500 

coal  tar   312 

gas   m 

gas  coke   310 

mineral  waters   755,770 

oU  and  water  gas   306 

pottery   522 

sand  and  gravel   §55 

sand-Ilme  brick   551 

water-gas  tar   313 

Mississippi  Valley,  pearl  Industry  841 

Missouri,  ammonia   317 

barytas   088,691 

brick  and  Ule.   510 
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Mlasourl,  cenwnt,  Portland   47s 

clay   S42 

clay  producta   SQQ 

coal   n,m 

coal  tar   312 

ooke    2B2 

gas   2flfi 

gas  poke     31Q 

glass  saud ....    ...   6U 

granite     568.581 

grindstones          _   B12 

lime   fill 

limestone  568.602 

marble   fifift 

mineral  waters   755.771 

natural  gas   325, 341 

arroairn   331 

oil  and  wutHr  gas   306 

petroleum     347.413 

potter}'   ^ 

quartz   S4fi 

sand  and  gravel   fififi 

sandstone   568. 591 

tripoU   fi21 

water-gas  tar   313 

Molding  s.uni,  production   fififi 

{Sit  also  8aiid  aud  gravel.) 

Monazite  and  zircon,  by  Douglas  H.  Btftrrptt.78&-7ft4 

alloy.'?  with  iron   785 

bibliograplay   7&4 

oolumbite   7fl3 

exiKirtif   7M 

farciigu  sources   7fll 

godolinito   793 

Imports,  thorium  nitrate   7»4 

locution  aud  occurrence   ZSZ 

production   Z93 

thorium  minerals   786 

zircon   2fl2 

Montana,  anioiiiu   fi2I 

brick  and  lllo   510 

clay   512 

clay  products   SOU 

oool   14,149 

ooal  tar   312 

coke   203 

gas   298 

guscoke   am 

granite   568,581 

grindstones   £112 

gypsiiui   647 

lime   547 

limestone   568.602 

mineral  waters   755,771 

mouazite   22Q 

oil  and  water  gas   3£lfi 

pottery   522 

sand  and  gravel   555 

sandstone   568.501 

sapphire   8lfl 

Mortar  colors   698.702 

N. 

Natural  cement  {ate  Cement)   488 


Natural  gas,  prepared  under  the  supervision 

of  David  T.  Day,  by  B.  ITlll.^^ 


Natural  gaa,  acreage  controlled  by  nsturaJ 


gas  companies,  by  States —  331 

Canada   345 

combined  value  of  gas  and  petroleum,  by 

SUtes   329 

consumption   324 

consumers   .^7 

distribution   32S 

Imports   346 

Industry  in  Individual  States   222 

Introduction,  by  David  T.  Day   323 

nuniljer  uf  producers   321 

prices     326 

profluctlon   321 

quantity  of  natural  gas  produced   326 

value,  by  States   32i 

consumed,  by  States   32fi 

well  record,  by  States   33Q 

Nebraska,  brick  and  tile   510 

clay  products   513Q 

coal   152 

coal  tar..   312 

gas   29& 

gas  coke   310 

limestone   568,602 

minonil  watm   755,771 

oil  and  water  gas   2S& 

pumice   223 

sand  and  jrni%'cl   SS& 

sand -lime  brick   551 

sandstone   568,591 

water-gas  tar   313 

Netherlands,  asphalt   729 

petroleum,  exports  to   417 

Nevada,  barytes   GB& 

brick  and  tile   filU 

clay  products   SSSL 

coal   152 

coal  tar   312 

gas   m. 

gas  ooke   31fi 

graphite   735 

gypsum   612 

infusorial  earth   620 

lime   547 

mica   242 

monazite   ISU 

oil  and  water  gas   SQQ 

salt   m. 

sulphur   (523 

turquoise   S27 

Newcastle-on-Tyne,  grindstones,  Imports   612 

Newfoundland,  pyrite   682 

New  llampjililre,  ammonia   317 

beryl   229 

brick  and  tile   5ia 

clay  products   5QQ 

coal  tar   312 

gas   29fi 

gas  ooke   310 

granite   568.581 

mica   lis 

mineral  waters   755,771 

oil  and  water  gas   306 

pottery   ^ 

scythostoxuss   613 
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New  nampsbire,  topaz   83& 

water-gas  tar   ai3 

New  Jersey,  ammonia   311 

brick  and  tile   5111 

cement,  Portland   iH 

slag   421 

clay   M2 

clay  products   SSXl 

coal  tar   312 

coke   ^ 

gas   208 

puii  coke   HQ 

glass  sand . . :   555 

granite   568.581 

graphite   Z3& 

lime   547 

limestone   568,602 

metallic  paint  and  mortar  colors   702 

mica   242 

mineral  waters   755,772 

oil  and  water  gas   WQ. 

pottery   522 

puizolan,  or  slag  cement   4fiQ 

pyrito   eae 

sand  and  gravel   555 

sand-lime  brick   551 

sandstone   568,591 

slate   559.561 

talc  ■.   825 

traprtxrk   568.585 

water-gas  tar   313 

Now  Mexico,  brick  and  tile   51Q 

clay   •  542 

clay  products   5QQ 

coal   14. 152 

coal  tar   312 

coke   283 

gas   2S6 

gas  coke   31Q 

granilr   568.581 

gJTJSum   647 

linio   542 

limes  tout!   568,602 

marble   568.595 

mica   748 

mineral  waters   755. 772 

monazite   790 

oil  and  water  gas   304 

salt   QSQ 

sand  and  grovel   555 

sandstone   568,591 

smithsouite   825 

tiirqiioiso   82S 

New  River,  W.  Va..  ooko  district   ^ 

New  South  Wales,  coal   05 

diamond   806 

opal   812 

New  York,  ammonia   'Mi 

arsenic   627 

blucstonc   5Sa 

brick  and  t  ilc   510 

buhrstones   610 

comrnl,  natural   489 

i'orUaud   428 

slag   4fil 

clay   512 

Clay  products   5flO 
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New  York,  ooal  tar   312 

coke   ^ 

emery   614 

feldspar   859 

garnet,  abrasive   fil2 

gas   m 

gas  coke   310 

granite   568.581 

ETiiphlte   23fi 

gypsum   642 

Infusorial  earth   620 

lime   547 

limestone  .'i68.602 

marble  .ms.  505 

metallic  paint  and  mortar  colors   702 

miUiitones   610 

mineral  waters   755.773 

natural  gas   325,333 

acreage   331 

oil  and  water  gas   300 

petroleum   347.359.365 

lottery   522 

pyrlte   680 

quartz   842 

salt   QgQ 

sand  and  gravel   555 

ssuni-lime  brick   551 

sandstone   568.591 

shale   703 

slate   550.561.708 

talc,  fibrous   875 

trap  rock   568,585 

watPT-pas  tar   313 

New  York  City,  coal-trade  review  

New  Zealand,  coal   fifi 

Nigeria,  monazite   792 

North  Carolina,  amethyst   797 

barytas   689.601 

beryl   ZfiB 

brick  and  tile   filQ 

clay   442 

clay  products   SSQ 

ooal   14,156 

coal  tar   312 

emerald   809 

garnet,  abrasive   fil2 

gas   29B 

fM,S  cokp   21fl 

gcru  minerals  of   838 

granite   568,581 

hiddenite   825 

lime   542 

limestone   568,602 

mica   743,747 

millstones   610 

mineral  waters   755,774 

monazite   28Z 

oil  and  water  gas   306 

opal   812 

pottery   SS2. 

quartz   849 

ruby   811 

sand  and  (n*avel   555 

sand-llmo  brick   S61 

sandstone   568.591 

talc   875 

zircon   ZS2 
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North  Dakota,  ammoDla   311 

brick  and  tUe   510 

wrnent.  natural   iSfi 

clay  :   Ja2 

clay  prixiiiL-lo   jiMi 

cool   H.150 

coal  tar   212 

gas   298 

gas  coke   210 

natural  pas   -  -  •<25,345 

acreai;e    2^ 

sand-linip  brick   ^ 

sandstone   568,501 

Norway,  Uint   Ml 

graphite   I3fi 

nionazite   122 

petroleum,  exports  to  -   Ill 

phosphate  rock   554,657 

pyrite  

Nova  Scotia,  coal,  Imports  from   fi2 

t). 

Ocher,  analyses  of   ISA 

Georgia  deposits   IDU 

Imports   liSS 

production,  by  SUtes   098 

world's  production   ZUQ 

Ohio,  ammonia   211 

brick  and  tile   510 

bromine   Ml 

cement,  natural   48!t 

Portland   42& 

slag   191 

clay   il2 

clay  produrU   500 

coal   14,159 

coal  tar   313 

coke   261 

gas   228 

gas  coke   210 

glass  sand  

grindstones   S12 

gypsum   Ml 

lime   Ml 

limestone   5()8,602 

motallic  paint  and  mortar  colors  , .  ISH 

nunerai  waters    755,774 

natural  gas   325,336 

acreage   321 

oil  atjd  water  gas   2£Si 

petroleum   347,.'^>>,:u>8 

Mooca-lielden  district   36^ 

pottery   522 

puzzolan,  or  slag  c«mcnt   iiu 

pyhlo  

salt   tiijfl 

sand  and  gravel      ^ 

sand-liriic  brick   r>51 

sajidstODO   Zi4jS.5'.i1 

whetstones   cm 

water-gas  tar  

Oilstones  and  scyfhcstoncs   013 

imports   013 

production  

Oklahoma,  asphalt   72Ji 

brick  and  tile   51U 


Oklahoma,  clay   ^ 

clay  products   SfiQ 

coal   14,163 

coal  tar...   312 

coke    2m 

gas   22i 

gas  coke   310 

granite     568.581 

gypsum    itll 

lime    .    .  Ml 

limestone     5138,002 

marble   568.505 

mineral  waters   755.775 

natural  gas   ...  325.342 

acreage   £U 

petroleum   311 

pumice   fiia 

salt   fM 

sand  and  gravel     555 

sandstone   568,501 

tlrcon   792 

Ontario,  corundum   616 

natural  gas   aia 

Onyx  imports   510 

Opal,  Hungary   Jil2 

New  South  Wales   812 

Orange  mineral,  imports   707 

production   lul 

Orange  Ulver  Colony,  diamond   HQS 

Oregon,  brick  and  tilo     sm 

clay   542 

clay  products      Sil 

qpal   14.165 

coal  tar   312 

gas   2^ 

gas  coke   310 

granite   568,581 

gypsum   lill 

lime   547 

limcslouo   568,002 

mineral  waters.   755, 776 

monaxttc   IfiQ 

natural  gas     325,345 

oil  and  water  gas   3QSi 

opal   &12 

pottery     £2 

sand  and  graveJ   555 

sandstone   568.  a>l 


Paint  tosts   Zd 

Panama,  salt,  exiwrta  to   669 

PaiK^rclay   M2 

Parker,  Edward  W .,  paper  on  i-oal  5=222 

coal  brlquotting  223=^ 

coko   22^290 

gas,  coke,  tar,  and  ammonia   2Ul-;^22 

Pearl,  imports     Sll 

industry  m  the  V  nlted  Slates   Ml 

Mexico   842 

production    Ml 

Pennsylvania,  ammonia     311 

barytcs   ISI 

fx?ryj   199 

Muestonn   533 

brick  and  tile   510 
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Pennsy  Iran  la ,  bromine   fiZQ 

cement,  natural  

Portland   Iffi 

slag   m 

day   an 

clay  products   2QQ 

cool   14,167 

anthracite,  by  W.  W.  Rulpy   12Q 

bituminous   Uh 

coal  tar   312 

coke   2flfi 

Hdspar   m 

garnet,  abrasive   CIZ 

gas   298 

gas  cokv   aifl 

glass  sand. .   ^ 

granite  568.581  ! 

graphite   13^ 

lime   541 

limestone   568.002 

marble   568.505  | 


metallic  paint  and  mortar  colors   IQ2 


millstones   filQ 

mineral  waters   755, 776 

natural  gas   325,332 

acreage   ^ 

oU  and  water  gas   3Qfi  , 

ocher   fiffii 

petroleum   347.  m  365 

phosphate  rock  

pottery   522 

quarti   8^ 

abrasive   filfi 

salt   m  I 

sand  and  gravel   555 

sand-lime  brick   551 

sandstone   568,501 

shalo    HQ 

slate   550.561,703 

talc   SlL.  j 

trap  rock   568.585 

water-gas  tar   313 

Peru,  p»:'trolcuni   463 

Petrult'iim,  by  David  T.  Day   347-475 

Alaska   41.^ 

analyses   12t4fifl 

Appalachian  oil  field  3.V2.355.357 

geology   35Z 

oils   357 

pipe-line  statistics   361 

riinjj   361 

shipments   322  ■ 

stocks   362 

prices   363 

prod  VIC  (ion   358 

average,  daily,  by  months  and 

years   Sjitt 

by  States,  with  increase  and  de- 
crease   asa 

Callfomia  oil  field   353.355.406 

development   407 

legislation   Uja  i 

production   40^  ! 

well  record   ilQ  ' 

Canada   4fiO 

Colomdo   347,412 

consumption  by  raliroods   352 
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rolernn,  Dutch  East  Indies   472 

exports   414 

field  Investigations  In  1907    353 

foreign  markets   412 

fractionation  of  crude  |>ctroleum   ili 

Oallcla     467 

Germany..    4IQ 

Great  Britain   ill 

Gulf  oil  field   35;<.355.393 

exports   4(S 

prices       3^ 

production   393, 39.^,  404 

shipments    iQ2 

well  record    385 

Hawaiian  Islands   ili 

Illinois  oil  field     3')2.  X>.\  .373 

analyses    aiS 

commercial  conditions   373 

developments   371 

Investigations   3Zli 

otfurrencf   374 

prliTS    3i£ 

production   375 

Imports     416 

Increase  and  decrease,  liy  States   31& 

India   . .  472 

Indiana   347,372 

Italy   Jin 

Japan   473 

Kansas   347. 38.'.. 386 

analyses  of  [wtrolcums   387 

Kentucky   347,359.366 

Lima-Indiana  oil  field   352. 355. 369 

plpfr-llne  runs   .•^70 

shipments   azi 

stocks   an 

prices   an 

production   360 

Ix>ulslana   347.404 

Anse-lo-nutto   401 

Caddo   IM 

Jennings   ifji 

Mexico   461 

Michigan   347,413 

Mid-Continent  oil  field   3.'i3.y»5.380 

districts   3sn 

Glenn  pool   3Jil 

diagram  of  output   392 

prices   3tiS 

production  

stocks   asi 

well  record   3K4 

Missouri   347.413 

New  York   347.359.365 

Ohio   347.3S9.368 

oil  fields  of  United  States   352 

Oklahoma  (and  Indian  Territory).  347, .385. 390 

Pennsylvania   347,  a'>9, 365 

Peru   463 

Philippine  Islands   413 

Porto  Rico   413 

prices   llfl 

production   311 

by  fields   aii 

by  States   347 

from  li>r.9  to  1907,  l)y  St-ites  
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PetroUiuni,  rank  of  producing  Statw,  by 

quantity  

by  value   2ti& 

Roumauia   ifi& 

Ruasla   m 

storks   35fi 

Tennessee   347.359,366 

Texas   347.395 

Utah   347,410 

value   347 

well  record   2U 

West  Virginia   347.359.365 

world's  production   Hi 

Wyoming   MHW 

Phaleo,  W.  C,  pap«T  on  abrasive  materials.  r'07-<3y' 

salt  and  bromine   >wi9-*.72 

sulphur  and  pyrite  iiZ3zfiS3 

Philadelphia,  Pa.,  cool-trade  review   25 

Phlll{ipine  Islands,  asbestos   i22 

petroleum,  exports  to   413.418 

sulphur   filfi 

Phosphate  rock,  by  F.  B.  Van  Horn  flfii-ftlf? 

exports   fi.'vi.G.V) 

Imports   ML 

niarkeled   fi52 

mined   ^ 

prices   fiS2 

production,  by  States  and  kinds   a52-«S6 

shipments  of  Florida  phosphate,  by 

countries   654 

world's  production   651 

Pittsburg,  Pa.,  coal  trade  review   81 

coke  district   221 

Pocahontas.  W.  Va.,  coke,  Flat  Topdistrirt  ^ 

Porcelain  electrical  supplies,  product   ^ 

Porter.  John  T.,  quoted  on  fuller's  earth   131 

Portland  cement,  production,  by  States   478 

(See  aUo  Cement.) 

Porto  Ktco,  petroleum,  exports  to   US 

Portugal,  arsenic   ii2fi 

coal   fi5 

petroleum,  exports  to   Ill 

pyrite   6S2 

Pottery   519 

consumption   ii2Z 

establishments,  operating   522 

exports   ii2S 

imports   .527 

products,  by  kinds  and  States   522 

East  Liverpool,  Ohio   52fi 

rank  of  producing  States   522 

Trenton,  N.  J   fi^i 

value,  by  States   522 

varieties   522 

Precious  stones,  by  Pouglas  H.  St»im?tl   7i).')-S42 

agat^'   796 

amatrice   795 

Amazon  stone   211fi 

amber   laSi 

amethyst   797 

azunnatacblte   222 

Ix-nltolte   £9S 

beryl   222 

Callfornlte   802 

cat's  oyc  or  tiger-oye   as 

chr5'so|ira.s<>   S02 

diatiiuud   sii.<,>!iU7 


Precious  atones,  emerald   moo 

gsmct   sio 

gold  quartz   ail 

imports   S41 

jade   fill 

Jasper   gu 

moss  agate   jag 

opal   812 

pearl  Industry   841 

peridot   812 

petrlQcd  wood   813 

phenacitc   813 

production,  by  varlrtif^   gja 

quarts  

rose   aiii 

ruby   811 

sapphire   filfi 

smithsnnJle   Si 

sphalorito   S25 

spodumene   825 

topai   826 

tourmaline   826 

turquoise   827 

Utahlite   832 

Prices: 

arsenic   C22 

absestos   715 

barytes   (i91 

brick   Sia 

bromine    670 

clay  products   503.510 

coal   (50 

tar   m 

coke   239 

Connellsvilie,  Pa.,  coke   225 

cryolite   Ml 

feldspar   8Z1 

fluorspar   ^32 

garnet  (abrasive)   fill 

gas   2aii 

graph  I  te,  arti  (iclal   23S 

gypsum   id& 

linu-   541 

magiiesltc   227 

mica   Z20 

mineral  waters   155 

monazite   211i 

natural  gas   326 

petroleum   412 

phosphate  rock   (V">2 

pyrite   tm 

quarti   2iS0 

salt   osa 

slate   5m 

talc   874 

Pulpstones   !>ii 

(See  alto  Grindstones.) 

Pumice,  Imports  

notes  on  deposits   C22 

production   Ii2 

Puzzolaa ,  or  slag  cement   49Q 

(See  aUo  Cvmmt.) 

Pyrite   fiffl 

(See  also  Sulphur  and  pyrite.) 

consuu)ption   6Si 

Imports   1jS2 

I>roductlon ,  by  Statirs   tMl 

world's  production,  by  countries  
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Quartz  and  feldspar,  by  Rdaon     BasUn. .  &a=E32 

flint   8^ 

imports   8fiQ 

locallUc?8,  by  StaU«   846 

massivo  crystallino   &H 

mcUiods  of  grinding   844 

production,  by  Stains   848 

quarttlte   843 

uses   845 

Quarts  (abrasive)  production   filfi 

Quartz  (K»  m)   SS2. 

Quebec,  asbestos   715. 

Quoonsland  coal   65 

gTrt[ihit«   3fi 

sappt]im   824 

R. 

Radium  and  corundum   SS5L 

lied  earthenware,  production   SS2 

Red  lead.  Import*   202 

production   2QZ 

Uedon da,  phosphate  rocli   652 

RcynoldsviUoWalston.  Pa. ,  colce  district   228 

Rhode  Island,  ammonia   Ml 

brick  and  tile   filQ 

clay  products   StXl 

coal  tar   212 

gas   2^ 

'gascokn   aiQ 

granite   568,581 

lime   542 

limestone   558,602 

mineral  waters   765,777 

oil  and  watiT  gas   3Qfi 

talc   825 

Rockingham  wan-,  product   SS22. 

Rose  quartz,  Colorado   &1A 

South  Dakota   SU 

Rotteji  stone   m 

(See  alto  Infusorial  earth  and  tripoli.) 

Roumania,  petroleum  

Ruby,  Bumia   Slfi 

North  Carolina   814 

Ruley,  W.  W.,  paper  on  Pennsylvania  an- 
thracite  HQ 

Russia,  coal   liS 

magneslte   Z4Q 

monazite   7fi2 

petroleum   4fiii 

pyrite   m. 

salt   fi2Q 

8. 

Salicylic  acid,  imports   '£22. 

Salt  and  bromine,  by  W.  B.  Phalen   BMMtTO 

bibliography   iili 

domestic  consumption  

exports   tiiifi 

imports....   IM 

industry,  by  StatAs   Iili2 

prices    li^ 

prwliiction.  by  grades.   tViB-Wi 

by  State,s.   fm,{\C2 

tjiritlson    MS 

world's  production   tiiiS 

Sand  and  gravel   5&a=£5fi 
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Sand  and  gravel ,  bibliography   556 

Imports   556 

production,  by  States   555  * 

Sand-lime  brick   550 

prod  I  ic  tion,  by  States   551 

value   551 

{Set  aUo  Lime  and  sand-lime  brick.) 

Sandstone   568.  .585-592 

production   Sfifi 

by  States   sai 

value   5»V8.  ^\ 

by  States   /ii>l 

by  uses   Sfil 

Sanford,  8auiuel ,  paper  on  mli>eral  waters. .  "51-784 

Sanitary  ware,  product,  value   wn 

Sapphire,  Australia   m\ 

Ceylon   824 

Colorado   821 

India   824 

Montana   ai& 

Queensland   824 

Snxony,  strontium   fiflfi 

Scotland,  grindstones,  imports  from   til2 

strontium   696 

Scythesfones   613 

iStc  Oilstones.) 

Servia,  coal   ^ 

Sewer  pirw.  %'alne   51 1 

Sbale,  grovind  for  pigment   703 

Siberia,  monazite   781 

Sicily,  sulphur   fiZZ 

ex|X)rts   678 

stocks   670 

Slennn.  Iriiix>rts   eOB 

production   600 

81at«,  by  A.  T.  Coons   552=562 

exports  

grotmU  for  pigment,  production   ma 

Imports   5£Q 

Industry,  by  States   561 

pric-es  j:>er  square   5fitt 

production,  by  States   558 

value,  by  States   5fiQ 

Slip  clay   542 

South  Africa,  coal   §5 

diamond   803 

magnesite   24Q 

South  America,  coal  exports  to   S2 

diamond   aoa 

petrolemn,  exports  to   417 

South  Australia,  monazite   281 

South  CnroHna,  barytes  

brick  and  tile   510 

clay   542 

clay  pnKlucts   6QQ 

coal  tar   312 

fuller's  earth   222 

pt"'   7S& 

gas  coke   3111 

glass  sand   555 

granite   5«>8.002 

lime   542 

mica    I4Z 

mineral  waters   755.777 

monazite   282 
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Snuth  Carolina,  oil  and  water  gas   306 

phosphate  rock   652.iiSi 

potter>-   522 

quartz   8i& 

sand  and  fn^vel   555 

water-gas  tor   312 

South  Dakota,  brick  and  lil«   SIQ 

cement,  Portland   iI8 

clay   a42 

clay  products   SSQ 

gas   2^ 

granite   SfitLiSl 

gypsum   fill 

lime   5C 

limestone   508.602 

mica   744.747 

mineral  waters   7&fi,778 

monazite   IfiQ 

natural  gas   325, 344 

acreage   331 

oil  and  water  gas   3QG 

pumice   ti23 

rose  quarts   813 

sand  and  gravel  

sand-lime  brick   551 

sandstone   .V»8, 5BI 

water-gas  tar     313 

Spain,  arsenic"   fi22 

coal   OS 

petroleum,  exports  to.   HI 

phosphate  ro«'k   651 

p>Tite   tSS2 

salt   QIQ 

sulphur   fiZa 

Spodumpnp.  Maine   iS5 

St.  Louis,  Mo.p  cool-trade  review   8Z 

Sterrett,  Douglas      paper  on  mica  741-7.')0 

monazite  and  ilrcon   7S5-794 

precious  stones   7Wi-nt2 

Stone  inrlustn,',  by  .\.  T.  Coons  .Vkt-flOS 

buUding   Sll^SIl 

crushed  stone   .STl .  oT  i,  57.") 

curbstone   iili 

exports   5Zfi 

flagstone   .JZl 

imports   5ifl 

monumental  stone   571 

paving   /ill 

production  

by  States   OHh 

rankofStat««   WW 

value,  by  kinds   SfiJi 

by  States  

by  us*^   511 

Stonewiire  clay,  production,  by  .States   Si2 

Stonewiiro.  product   522 

Stove  lining...   2112 

Strikes  in  conl  mini's   IS. 

Strontiimi.  imports   tjW 

Sulilime<|  lilno  l<'ad   UJfi 

white  le;vl   ZQ5 

Bulphiir  and  pyrlte,  by  W.  C.  Phalon   r.7:<-f^..s.1 

Sulphiu-,  domosiio  consumption   ij^^ 

exports   fiTt't 

from  Sicily   lilS 

foreign  souroo.s   677 


P»«e. 

Sulphur,  imports   52£ 

by  countries   g2I 

by  customs  districts   677 

occurrenoe   fili 

production   67a 

SlcUy   fi77 

world's  production,  by  countries   ft70 

Sumatra,  petroleum   41Hj  £2 

I  Sweden,  coal   fia 

I       graphite   7as 

mapif^slic  

petroloiun,  exports  to   417 

phosphate  rock   654.657 

pyrite   fiS2 

Switterland,  asphalt  f^.   72ft 

T. 

Taff,  Joseph  A.,  paper  on  asphalt  and  bltii- 

minous  rock  723-730 

Talc  and  soapstone   873-876 

Canadian  production   R7fi 

fibrous,  production   K75 

imports   SIh 

markrialile  condition   K74 

prod uctiou,  total   K75 

by  States   fCi 

Tariffs,  coal   fi2 

salt   fifiH 

Tasmania,  coal   05 

Tennessee,  ammonia   317 

barytes   (.91 

brick  and  tile   510 

clay   iJ2 

clay  products   axi 

coal   14. 1S2 

coal  tar   312 

coke   2Za 

gas   m 

gas  coke   aifl 

llmo   547 

limestone  .'»fi8,fi02 

marble  .VW,.^ 

metallic  paint  and  mortar  colors   702 

mineral  waters   755, 778 

natural  gas   325 

acreage   331 

oil  and  water  gas   30fi 

petroleum   .•M7,  S-W,  3fifi 

phosphate  rock  6.52,  fi55 

pottery   522 

sand  and  grnvel     iiiii 

sandstone  5<W.591 

Terra  cotta,  architectural ,  value   fill 

Texas,  asbestos   719 

asphalt   nSi 

brick  and  tile   SUl 

cement,  natural   ^ 

Portland   iza 

clay  -   SJ2 

clay  products   5flQ 

coal   14.186 

coal  tar   312 

feldspar   SIQ 

flint   Mi 

fuller's  earth   133 
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Tezafl,  gas   298 

gas  coke   3iQ 

granite   668.  m 

gyi>sum   ML 

lime   oil 

limestone   5«i8,»v>2 

mineral  waters   7&5,IIQ 

monad  to   TM 

natural  goR   325.  aii 

acreage   2ii 

oil  and  water  gas   ^ 

petroleum  347,385 

pottcr>'   5i22 

salt   fiflli 

sand  and  gravel   5^ 

sand-lime  brick  ,   5&1 

sandstone  5ft8./>91 

topaz   SI& 

water-pas  tar   313 

Thorium  minerals   Zflfi 

Thorium  nitrate,  imports   7M 

Tile  (not  drain),  value   SLi 

Tourmaline,  C  alKomla   Si& 

Colorado   82a 

Connecticut   826 

India   S2I 

Maine   S2& 

Transvaal,  diamond   805 

magnrslto   liQ 

Trap  rock,  production,  by  States  and  uses.  568. 

Trenton,  N.  J.,  pottery  products   SOU 

Trinidad,  asphalt   730. 

exports   1311 

Tripoli  (Bfe  Infusorial  earth)   012 

notes  on  Tripoli  Industry   621 

Tunis,  gypsum  

phosphate  rock   057 

salt   filD 

Turkey,  arsenic   (2a 

'       asphalt   72S. 

J       coal   fiS 

enif^ry   <il5 

Tunjuols*^,  Arizona   S22 

California   822 

Colorado   822 

Nevada   822 

New  Mexico   828 

U. 

I 

Umber,  Imports   099 

production   fl90 

United  Kingdom,  asphalt   722 

'       g>'psuiu   fiia 

ocher   TOO 

petroleum,  i-xiwrts  to   414, 417 

phosphati' rook   654 

pyrltp   fiffi 

,        salt   fifia 

Imports  from   Cfia 

sulphur   en. 

UppiT  <.'onnf'll.TvIUe,  Pennsylvania,  coke  dis- 
trict  22a 

.  Upper  Mouongahcla,  West  Virginia,  coke  dls- 

'                  irlct   287 

Upper  Potomac,  West  Virginia,  coke  district,  ^SS. 

,  Uruguay,  petroleum,  exports  to   il8 


Page. 

Utah,  asphalt   228 

brick  and  tile   MQ 

cement,  Portland   428 

clay   612 

clay  products   2QQ 

ooal   14,188 

coal  tar   312 

coke   259,280 

gas   2Ba 

gas  coke   aitt 

granite   54».581 

gypsum   647 

llmo   aiz 

limostono   568,602 

marble  .V»,505 

mineral  waters   755,780 

monazite   ISQ 

oil  and  water  gas     aOG 

petroleum   347.410 

phosphate  rock   (>52 

pottery   S22 

salt   fltiQ 

sand  and  grav«'l   65a 

sandstone   568, 501 

slaU-   550 

sulphur   673. 675 

topaz   82Q 

Utahllte   832 

Utabllte.  Utah   SS 

V, 

Vaal  Ulvcr,  diamond   aOfl 

Van  llom,  F.  B.,  paper  on  fuller's  earth  ...  731-7:^4 
phosphate  rock   651-657 

Venetian  red,  Imports   707 

production   707 

Venezuela,  asphalt   720 

petroleum,  exports  to   418 

ammonia   311 

Vermont,  asbestos   719 

brick  and  tile   aiQ 

clay   512 

clay  products   SflQ 

ooal  tar   312 

gas  

gas  coke   3111 

granite   668.581,583 

lime   542 

limestone   56W.  (02 

marble   5(.8,5Q5 

millstones   JilQ 

mineral  waters   755,780 

ocher   fiOS 

oil  and  water  gas   aai 

sand  and  gravel   555 

scyth«stonrR   613 

slate   550.561 

talc   SIfi 

Victoria,  monazite   ZaZ 

coal   <i5 

Virginia,  ammonia   317 

amethyst   Z2I 

asbestos   218 

barj-tcs   6W.  691 

brick  and  tUe   51Q 

cement,  natural   iffl 

Portland   428 
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Viiginia,  day   iai 

day  products   SQQ 

coal   14.  li'l 

cool  tar   Ml 

ooke   HQ 

feldspar   fiZtt 

  228 

coke   diO. 

glass  sand   555 

granite   5fi8.581 

gj'psum   641 

Ume   MI 

limestone   .w.  ctri 

mica   744,  :4S 

millstones   filO 

mineral  waters   755^  7SQ. 

ocher   fiffi 

oil  and  water  gas   SOU 

pottery   5S2 

pyrlte   liSQ 

salt   fifil 

sand  and  pravel   55i 

sand-Umo  hrtck   S51 

sandstone   568,501 

slate   550,561 

talc   826 

W. 

Wale,^,  Rrlndstones,  imports   Jil2. 

Wasliliigtoii,  agate   726 

ammonia   211 

arsenic   627 

brick  and  tile   51Q 

cement,  Portland   ilS 

clay   5i2 

clay  products   500 

coal   14. 195 

coal  tar   ail 

coke   231 

gas   m 

gas  coke   HQ 

granite  ftfiS.ffll 

lime   541 

limestone   5<>8.f02 

marble   5ftH.  .595 

mineral  waters   755. 781 

monazlte   JgQ 

oil  and  water  gas   3Qfi 

pottery   522 

sand  and  gravel  

sand-Ume  brick   3il 

sandstone   568.591 

water-gas  tar    212. 

West  Indies,  coal,  exj>or1.s  to   ^ 

petroleum,  exports  to   ..  HI 

phosphate  rock   052 

salt.  liiiport-'J  from   fiti9 

West  Virginia,  ainmoiilu   211 

brick  and  tile   .'ilO 

bromine   lilO 

cement,  Portland   47H 

clay   I 

clay  products   jOO 

cool   14.  I'.W 

coal  tar   ai2 

ooke  


Page 

West  Virginia,  gas   298 

gas  coke   310 

glass  sand   555 

grindstones   612 

lime   5a 

limestone   568.602 

mineral  waters   7W,  7.'<2 

natunij  gas   32.').:«4 

acreage   331 

oil  and  water  gas  

|»etroleum   347,35C,3ft5 

pottery   A22 

salt   660 

sand  and  gra>'el   ^ 

Aiandstone   r>t)s.  m 

Whetstones  exports   til3 

Imports   fiia 

production   613 

White  granite  and  semiporcelain  ware   SS^ 

Whit©  lead,  Imports   707 

production   707 

Wisconsin,  ammonia   212 

brick  and  tile   filll 

cement,  natural   4W 

clay   fil2 

clay  products   SflQ 

coal  tar   312 

coke  

feldspar  

gas   2SS. 

gas  ooke   aitt 

glass  sand   fifiS 

granite  568,581 

graphite   735 

lime   547 

limestone  arjS.ffti 

magnesia   74Q 

metallic  paint  and  mortar  colors   2Q2 

mineral  waters   755,Zffi 

oil  and  water  gas   30& 

pottery   222 

quarts   g48 

abrasive   filfl 

sand  and  gravel  

sand-Uino  brick   551 

sandstone   568,501 

water  gas  tar   313 

World's  production ,  coal   g| 

graphite   736 

gypsum   648 

ocher   IQQ 

petroleum   414 

phosphate  rock   ^ 

pyrite   eSJ 

salt   m. 

sulphur   fiZ2 

Wyomlnp,  a?}>estos   720. 

asphalt   Z2£ 

brick  and  tile   ilQ 

clay   542 

clay  products   5iJtt 

coal   14,205 

r«*al  tar    ai2 

coke   2SH 

gas     29fi 

gas  coke    -   31Q 

Kranltu   568, 58t 
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Wyoming,  griDdstones   GIJ 

gypsum   ^ 

lime   54Z 

limestone  5C8.002 

mica   2^ 

minRml  waters   755,783 

monazite  

moss  agate   Zflfi 

natural  gas  325,344 

acreage   331 

petroleum   847,411 

plwspbttie  rook   GSl 

sand  and  gravel   ita& 

aandstooe   5<w.,'>0l 

sulphur.  


Y.  rage. 

Yale.  Charles  G.,  paper  on  borax   631-635 

magticsite   737-740 

Yellow  or  Rocklngbam  ware,  value   ^ 

Z. 

Zinc,  white,  pigments   7W 

Kinclead   2i4 

production   IQ5 

sine  oxide  

Imports   7S& 

production   ZUi 

sublimed  t>Uie    IQfi 

white  lead   IU& 

Zircon  (tte  alw  Monazile  and  zircon)   972 
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